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1. CHEMICAL REACTIONS AND EQUATIONS  
 

Quick R e v iew 
 

A chemica l reaction is a  process in which the origina l substance(s ) lose their nature and  

identity and  fo rm new substance(s ) with diffe ren t propert ie s.   
Breaking o f the chemica l bonds  and  formation of the new chemica l bonds  is responsib le 

for the occurrence  of a  chemica l reaction.  
 

 Examples : Where  chemica l reactions takes place: 

(i)   Digestion of food  
(ii)  Respirat ion  
(iii) Rusting of iron 
(iv) Burning of Magnes ium ribbon 

(v)  Formation of curd  

A chemica l reaction can be identified by either of the following observat ions : 
 

(i)   C hange  in state 
(ii)  C hange  in colour 
(iii) Evolut ion of gas 
(iv) C hange  in tempera ture  

(v)  Formation of a precipitate  
 

Writing a chemica l equation: 

(i)   The  symbo ls  o f e lements  and  the fo rmulae  o f reacting subs tances  a re  writ ten on the 
left hand  side with a  plus (+ ) sign be tween them.  

(ii)  The  symbo ls  and  fo rmulae  o f the subs tances  fo rmed  a re  written on the right hand  
side with a  plus sign (+ ) be tween them.  

 
(iii) An arrow  (→ ) sign is put be tween the reactants and  the products .  

 
(iv) The  phys ica l states o f the  reactants and  p roduc ts  a re  also mentioned  in a  chemica l 

equa tion.  
 

Balanced Equations The  equations in which a toms  of various elements on both sides of a  

chemica l equa tion a re  equa l in acco rdance  with the law of conserva t ion o f mass .  
 

 The  process o f mak ing a toms  of various elemen ts equal on either side of an equation is 

called balanc ing o f chemica l equation. This  me thod  of balanc ing the equation is known 

as  hit and  tria l me thod .  
 

 The  chemica l reactions are classif ied into various categories depend ing upon the types of 
changes  tak ing place.  

 
TYPES OF CHEMICAL REACTIONS  

 
I. COM B IN ATION  R EACTION : The reaction in which two or more reactant combine to form 

a  single p roduc t .  
e.g., (i)   Burning of coal 

C (s) + O2(g) → CO2(g) 
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(ii)  Formation of water 

2H2(g) + O2(g) → 2H2O(l) 
 

(iii) CaO(s) + H2O(l) → Ca(OH)2(aq) 
Quick lime  Slaked lime  

 
E x o t he rmic  Re actions : R e a c t ion  in w hic h  heat is released along w ith  format io n of products 

e.g., (i)   Burning of natura l gas.  

CH4(G)+O2(g) → CO2(g) + 2H2O(g) + Heat 
 

(ii)  Respira t ion is also an exothe rmic reaction 

C6H12O6(aq) + 6O2(g) → 6CO2(aq) + 6H2O(l) + energy 
 

II. D ECOM POS ITION  R EACTION : The reaction in which a compound splits into two or 
more  s imp le  subs tances  is called decomposit ion reaction. 

A → B + C 
The rmal  decomposit ion : When decomposit ion is carried out by heating.  

 
 
 
 
 
 

Electrolytic D e composit ion:  When decomposit ion is carried out by passing electric ity.  
 
 
 
 

 Photoly tic D e compos it ion:  When decomposit ion is carried out  in presence o f sunlight.  
 
 
 
 
 
 

Above  reaction is used in black and  white photography.  
 

Endothe rmic  R e action:  The  reactions which require ene rgy in the fo rm of heat, light or 

electr ic ity to  b reak  reactants a re  called endo the rmic  reactions .  

 
III.  D IS PLACEM EN T  R EACTION :   The  chemica l reactions in which more  reactive element 

displaces less reactive e lement  from its salt solut ion.  

Fe(s) + CuSO4(aq) → FeSO4(aq) + Cu(s) 
 

The  iron nail becomes  b rownish in colour by deposit ion o f C u and  blue colour o f C uS O 4  

changes  dirty green colour due  to formation of F eS O 4 . 

Zn + CuSO4 → ZnSO4 + Cu 
Zn is more  reactive than copper.  

 
IV.  D OUB LE D IS PLACEM EN T R EACTION :  A reaction in which new compounds are formed  

by mutua l exchange  o f ions be tween two  compounds .  
 
 
 
 

White  precipita te o f BaS O 4  is formed , so  it is also called precipitat ion reaction.  
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V.  OXIDATION AND REDUCTION: 

Oxidation: It is a process of gaining oxygen during a reaction. 

2Cu +  O2 →  H eat 2CuO 

 
CuO + H2  →  H e a t  Cu + H2O 

 
Reduction: Reduction is just reverse of oxidation. It is a process of losing oxygen during 

a reaction. 

CuO + H2 → Cu + H2O 

In this reaction CuO is reduced to Cu and H2  is oxidized H20. In other words, one 

reactant gets oxidised while the other gets reduced. Such reactions are called oxidation- 

reduction reactions or redox reactions. 
 

Corros ion:  The   surface  of  the  reactive  metals  are  attacked  by  air,  water  and   other 

substances around it, and corrodes, the process is called corrosion. It is a redox reaction 
where metal gets oxidised to metal oxide and oxygen gets reduced to oxide ion. 

 
Rust is mainly hydrated iron (III) oxide F e 2O 3 . H2O .  Rusting weakens  the structure of the 

body of vehicles, bridges, iron railing etc. 

 
Prevention of Rusting: 

(i)   The iron articles should be painted. 
(ii)  The machine parts should be oiled and greased. 
(iii) Galvanised iron pipes are used for water supply. 
(iv) Iron can be coated with chromium to prevent rusting. 

 
 R ancidity :  Ranc id ity is the  p rocess  o f s low oxida t ion o f oil and  fat p resent  in the  food  

materials resulting in the production of foul odour and taste in them. 
 

When cooked  food  items  a re  p laced  for a  long time , they become  ranc id  and  unsuitab le  

for the consumption. 
 

Methods  to prevent Rancidity: 

(i)  Packing of food materials in air tight containers. 

(ii) Refrigeration of cooked food at low temperature. 
 

Kno w the  Te rms  
 

 Vale ncy :  The  numbe r  o f e lec trons  sha red  by an a tom is  ca lled  its  va lency.  It is  a lso  

called the combining capacity of an atom, e.g., chlorine atom can share one valence 
electron as its valency is 1, oxygen can share two valence electrons as its valency is 2. 

 
 C h e mica l   e quation:  It is a  comple te  symbo lic  rep resenta t ion o f a  chemica l reac t ion 

involving reactants and products. 
 

 B alanc e d  e quat io n:  It is t he  e qua t ion  in  w hic h a toms  of  va r ious  e le me nt s  on the  reactants 

and the products side are equal. The number of atoms of elements on both the sides of a 

chemical equation should be equal in accordance with the law of conservation of mass. 
 

 In a comb ination reaction, two  or more  reactants combine  to give a  single product.  
 
 
 

Here, two reactants (quick lime and water) combine to produce a single product (slaked lime) 
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 In a  de compos it ion re act ion , a  s ingle  reac tant  b reaks  down into  two  o r  more  s imp le r  

p roduc ts .  
 
 
 
 

W he n   a   decomposit ion  reac t ion  is  ca rr ied   out   by  hea t ing,   it  is  ca lled   the rmal  

de compos it ion re act ion.  
 
 
 

 
When a  decomposit ion reaction is carried out in the presence of sunlight, the process is 

ca lled  a s  photoche mica l  de compos it ion.  
 
 
 
 
 

This  decomposit ion is used  in b lack  and  white  pho tography.  

 
 Ele ctro ly s is :  W he n  a  decomposit io n reac t ion is  ca rr ied  out  with the  he lp  o f e lec tr ic  

current , the  p rocess  is called electro lys is.  
F or   example :   W he n   a   e lec tr ic   current   is   passed   through  the   ac id ified   wa te r ,   it 

d ecomposes  into hyd rogen and  oxygen gas.  
 
 
 
 
 

 In a  d isp lacement  reac t ion,  a  more  reac t ive  e lement  d isp laces  a  le ss  reac t ive  e lement  

from a  compound .  
 
 
 
 

Here ,  more  reactive e lement  (Iron) d isp laces  the  less reactive e lement  (C opper)  from the  

salt of copper.  
 

 The  reac t ions  in which the  d iffe rent  a toms  o r  group  o f a toms  a re  d isp laced  b y  o the r  

a toms   o r   group   o f  a toms,   i.e.  two   compounds   exchange   their  ions   and   one   o f  the 

p roduc ts  fo rmed  is inso lub le, a re  sa id  to be  double  dis place me nt  re act ions .  
 
 
 
 
 
 
 

 The  reactions in which acid or acidic oxide reacts with base or basic oxide to fo rm salt 
and  wa te r  a re  called ne utra liza t ion re act ions .  

 
 
 
 
 
 

Oxida t ion is a process in w hic h  oxyge n or a n electrone ga t ive  element is added.  It can also be  

define d a s  a  process in  w hic h  hydr oge n  or a n electropos it i ve  e le me nt  is r e move d.  I n  t e r ms  of  

electronic  concept , oxida t ion is a  process in w hic h  loss of electrons takes place.  
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Reduc tion is a  process in which addit ion o f hyd rogen o r  an electropos it ive e lement  takes 

place. It is also defined as a process in which oxygen or an electronegative element is 
removed. In electronic concept, reduction process involves the gain of electrons. 

 
 Those  reac t ions  in which oxida t ion and  reduc tion take  p lace  s imultaneous ly a re  ca lled  

redox reactions. For example: 
 
 
 
 
 
 

 

 O xid is ing agent  is a  subs tance  which can add  oxygen o r  an e lec tronega tive  e lement  to  

other materials. It can also remove hydrogen or an electropositive element from other 
materials. 

 
 Reduc ing agent  is a  subs tance  which can add  hyd rogen o r  an electropos i t ive e lement  to  

other materials. It can also remove oxygen or an electronegative element from other 

materials. 
 

Questions: 
 

1. What is chemical combination reaction? [SSLC July, 2018] 
Ans: When two or more substances combine to form a single product, the reactions are 

called combination reactions. 
 

2. Is burning of a candle, a physical change or a chemical change? [NCERT Exemplar] 
Ans: Both, chemical change and physical change. 

 
3. Write a balanced chemical equation for the following reaction. 

Ethanol  is  warmed  with  ethanoic  acid  to  form  ethyl  acetate  in  the  presence  of 

concentra ted H 2S O 4. [NCERT Exemplar] 
 

Ans: C2H5OH + CH3COOH Conc. H2 SO4 

Esterification 

 
CH3COOC2 H5 + H2O 

4. In  test-tubes  A  and  B,  zinc  sulphate  solution  and  silver  nitrate  solution  are  taken 
respectively. Copper turnings are added to both test-tubes. In which of the two test-tubes do 
you observe the reaction. Justify your answer with scientific reason. [SSLC June, 2018] 
Ans: Test-tube B containing silver nitrate solution. Because copper being more reactive 

than silver, displaces silver from silver nitrate solution. 
 

5. Write the balanced chemical equations for the following chemical reactions. 
(i) Potassium bromide reacts with Barium iodide. 
(ii) Zinc carbonate is heated. [SSLC July, 2016] 

Ans: (i) 2KBr + Bal2 → 2Kl + BaBr2 

(ii) ZnCO3  → ZnO + C O 2 
 

6. Which coloured fumes are obtained when lead nitrate is heated? Write the balanced 
chemical equation for this reaction. Name the type of this chemical reaction. 

[SSLC July, 2016] 
Ans: Brown coloured fumes 

 
2Pb(NO3)2(s) 
(Lead) 

 
→ 

H e a t   
2PbO(s)   +  4NO2 (g)   +  O− 2 (g) 

(Lead  (Nit rogen  (Oxygen) 
oxide) oxide) 
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7. A copper plate was dipped into a solution of silver nitrate. After sometime, a black layer 

was observed on the surface of copper plate. State the reason for it and write chemical 
equation of the reaction involved. 
Ans:  Black layer was deposited due to coating of silver, because copper being more 

reactive than silver, displaced silver from silver nitrate solution. 

2AgNO3(aq) + Cu → Cu (NO 3)2(aq) + 2Ag(s) 
 

8. Give reactions of calcium and magnesium with dilute nitric acid. 

Ans: Ca + 2HNO 3  →  Ca(NO 3)2 + H2 

Mg + 2HNO3  → Mg(NO 3)2 + H2 
 

9. Convert the following statements into balanced chemical equations: 
(i) Zinc reacts with sulphuric acid to form zinc sulphate and hydrogen gas. 
(ii) Magnesium burns in oxygen to form magnesium oxide. 

Ans: (i) Zn + H2SO4   →  ZnS O 4 +  H2 

(ii) 2Mg + O 2 → 2MgO  

 
10. Define   the   term   decomposition   reaction.   Give   one   example   each   of   thermal 

decomposition and electrolytic decomposition. 
Ans: In a decomposition reaction, a single reactant breaks  down into two or more 

simpler products. 

When  a  decomposition  reaction  is  carried  out  by  heating,  it  is  called  thermal 
decomposition reaction. 

CaCO3(s) → 
(Calcium carbonate) 

CaO(s) +  CO2(g) 
(Calcium oxide) (Carbon  d ioxide) 

(Calcium carbonate) (Calcium oxide) (Carbon dioxide) When a decomposition reaction is 
carried out with the help of electric current, the process is called electrolysis. 

 
 

2H2O(l) 
(W ater) 

 
→ 

E l e c t r i c  c u r r e n t   
2H2(g) +  O2(g) 

(Hydrogen  gas )   (Oxygen  gas ) 
 

11. Write the steps for balancing the chemical equation for the formation of ammonia by 
the combination of nitrogen and hydrogen. 

Ans: N 2 + H2 → N H3 (Unba lanced equation) .  
(i)   Examine  the  number of  atoms  of  different  elements  present  in  the  unbalanced 

equation. 

(ii)  In the above reaction, N and H of both the sides are unbalanced. 
 

(iii) To balance hydr oge n,  H 2 is mult ipl ie d by 3. It ma ke s  6H  –  a toms  on the left ha nd side.  

(iv) Now to balance hydrogen atoms on the right hand side, NH3 should be multiplied by 
2. It makes 6H-atoms on this side. 

(v)  Now to balance nitrogen atoms, they are counted separately for both the sides and 
we will find that, nitrogen atoms are 2 on both the sides. 

 
(vi) Balanced chemica l equation will be: N 2 +  3H2   →  2NH3 

 
12. (a) Mention the four informations given by an equation. 

(b) State the law of conservation of mass as applicable in a chemical reaction. 
Ans: (a) (i) Physical state of reactants and products. 

(ii) Conditions such as temperature, pressure, heat etc. 
(iii) Catalyst involved. 

(iv) Change in state. 
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(b) Total mass of the elements present in the products in a chemical reaction has to be 

equal to the total mass of elements present in the reactants or Mass can neither be 
created nor destroyed in a chemical reaction. 

 
13. When a copper wire was left in silver nitrate solution for sometime, it was observed that 

the solution turned bluish green. 
(i)  Explain the observation. 
(ii) Write the balanced chemical equation to represent the change taking place. 
Ans: (i) Copper is more reactive than silver. Hence, when copper wire is dipped in silver 

nitra te solut ion, it displaces silve r from AgN O 3  solut ion fo rming copper  nitrate which is 

bluish green in colour. 
(ii) Cu  + 2AgNO3 → Cu(NO3)2 

(Copper (II) n it rate  
+ 2Ag 

(Silver) 
Bluis h  g reen) 

 
14. What do you observe  in activity given in the figure? What are the causes of these 

observations, explain giving reaction? 
 
 
 
 
 
 
 
 
 

 
Ans: Due to reaction of sodium carbonate with dilute hydrochloric acid, carbon dioxide 

gas  is  p roduced .  L ime  wa te r  turned  milk y w he n  C O 2   is  passed  through it, due  to  the  

formation of calcium carbonate. 

Na2CO3 + 2HCl → 2NaCl + CO2 

Ca(OH)2 + CO2 → C aC O 3 + H2O  
 

15. (i)  2PbO + C →  2Pb +  C O 2 

(ii) MnO2 + 4HC1 → MnC l2 + 2H2O  + Cl2 
What is redox reaction? Identify the substance oxidised and the substance reduced in 
the above reactions. 
Ans: Those reactions in which both oxidation and reduction occur simultaneously. 
(i)  PbO is reduced, C is oxidised. 

(ii) HC l is oxidised, MnO 2 is reduced.  
 

16. Identify the type of reaction from the following equation and define it. 

CH + 2O → C O 2 +  2H2O  +  heat 
Ans: Exothermic reaction: It is a reaction in which heat energy is released along with 

the formation of products. 
 

17. Write the balanced chemical equation for the following reaction and identify the type of 
reaction and define it. Iron III oxide reacts with aluminium and gives molten iron and 
aluminium oxide. [Board Term-I Set -15, 2012] 

Ans: Fe2O 3  + 2Al→  Al2O 3 +  2Fe 
Displacement reaction is the reaction in which one element displaces another element. 

 
18. A silver article generally turns black when kept in the open for a few days. The articles 

when rubbed with toothpaste again starts shining. 
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(i)  Why do they turn black? Name the phenomenon involved. 
(ii) Name the black substance formed and write its formula. 

 
[NCERT Exemplar] 

Ans :  (i) Silver article  reacts w ith  sulphur c ompounds  s uc h a s  H 2S present in air.  The  
phe nome non  called corrosion.  For  silver particula r ly, it is called tarnishing of silver.  

(ii) The  black substance is silve r sulphide (Ag2S).  
 

19. What is rancidity? ‘Mention any two ways by which rancidity can be prevented. 
Ans: The oxidation of oils or fats in a food resulting into bad smell and bad taste is 
called rancidity. It can be prevented by — 
(i) Adding anti-oxidants. (ii) Flushing with nitrogen gas. 

 
20. Name the term used to indicate the development of unpleasant smell and taste in fat 

and oil containing food due to oxidation. What are anti-oxidants? Why are they added 

to fat and oil containing food. 
Ans: Rancidity. 
Antioxidants are substances that inhibit oxidation, especially one used to counter act 
the deterioration of stored food products. 
Antioxidants are added to the food materials containing fats and oils to prevent their 
oxidation. Oxidation of food materials containing fats and oils is known as rancidity 

because of which the food becomes unfit for consumption and develop bad odour. 
 

21. Name two metals which do not corrode easily. Give an example in each of the following 
case to support that: 
(i)  Corrosion of some metals is an advantage. 
(ii) Corrosion of a metal is a serious problem. 
Ans: Gold and platinum. 
(i) Corrosion of aluminium is useful. A protective layer of aluminium oxide is formed on 
the surface of the metal which renders the metal passive and prevents it from further 

corrosion. 

(ii) Corrosion of iron is a serious problem. Every year large amount of money is spent to 
replace damaged iron and steel structures. Here corrosion is a serious problem. 

 
22. The following diagram displays a chemical reaction. Observe carefully and answer the 

following questions: 
 
 
 
 
 
 
 
 
 

(i) Identify the type of chemical reaction that will take place and define it. How will the 
colour of the salt change? 

(ii)  Write the chemical equation of the reaction that takes place. 
(iii)  Mention one commercial use of this salt. 
Ans: (i) Photochemical decomposition: A single reactant breaks down to give simpler 
products. White silver chloride changes to grey, as it decomposes to silver and chlorine in 

presence of sunlight. 
 

(ii) 2AgCl(s) 
Su n l i gh t  

→ 
 
2Ag(s) + Cl2 (g) 

 
(iii) Black and white photography 
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23. (i)  Define corrosion.  

(ii)  Wha t  is corrosion of iron called? 
(iii) How will you recognise the corrosion of silver? 

(iv) Why corrosion of iron is a serious problem? 
 

Ans :  (i) C o rro s ion is a  p roces s in which meta ls  are deteriora ted by action o f air, mo is ture, 
chemica ls , etc.  
(ii)  Corrosion of iron is called Rusting.  
(iii) Silve r turns black as it reacts with H 2S  present in air and  fo rm a  layer of Ag2S . 

(iv) Corrosion of iron is a  serious p rob lem because  it leads to was tage  of tonnes of iron 
every year and  lot of money is spent to repair or replace it: 

 
24. (i)  Account for the following: 

(a) White  silver chlor ide turns grey in sunlight .  
(b) B r ow n colour e d c oppe r  pow de r  on heating in  air turns  into black colour e d s ubs t a nc e  

(ii) Wha t  do  you mean by: 
(a) Disp lacement reaction 
(b) Reduction reaction 
Write  ba lanced  chemica l equation.  

Ans :  (i) (a) Due  to the decomposit ion of silver chlor ide into silve r and  chlor ine by 
sunlight .  

 
2AgCl 

Su n l i gh t  
→ 

 
2Ag + Cl2 

 
(b) Due  to the oxidat ion o f copper powder  to copper oxide, b rown colour turns 

into b lack  

2Cu(s) + O2(g) → 2CuO (s)  
(ii) (a) A chemica l reaction in which the more  reactive e lement  displaces the less reactive 

e lement  from its compound  is called d isp lacement  reaction.  

CuSO4(aq) + Zn (s) → ZnSO4(aq) + Cu(s) 
 

(b) A chemica l reaction in which hydrogen is added or oxygen is removed  is called  
reduc tion reaction.  

ZnO  +  C → Zn +  CO 
 

25. (i) Balance the following chemica l equation 

MnO2 + HCl →  MnC l2 +  C l2 +  H2O  
 

(ii) Wha t  is decomposit ion reaction?  Expla in it with suitab le example.  

Ans: (i) MnO2 + 4HCl → MnC l2 + 2H2O  + Cl2 
(ii) A  s imp le  reactant b reaks  down to give  s imp le r  p roduc ts  and  the  p rocess  is known as  

decomposit ion reaction.  
 

Example : C aC O 3(s) 
 
→ 

H e a t   
CaO(s) +  C O 2(g) 

(Quicklime) 
TEXTBOOK EXERCISES: 

 
1. Which o f the  s ta tements  about  the  reaction be low a re  inco rrec t?  

2PbO(s) + C(s) → 2Pb(s) + CO2(g) 
(a) Lead  is getting reduced.  

 
(b) Carbon dioxide is getting oxidised .  

(c) Carbon is getting oxidised.  (d) Lead oxide is getting reduced  
(i) (a) and (b) (ii) (a) and (c) (iii) (a), (b) and (c) (iv) All 
Ans: (i) (a) and (b) are correct.  
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2. Fe2O 3 + 2Al →  Al2O 3 +  2F e  The  reaction is an example of: 

(a) C ombina tion reaction.  (b) Doub le  displacement reaction.  
(c) Decomposit ion reaction.  (d) Disp lacement reaction.  
Ans :  (d) Disp lacement reaction.  

 
3 .  What happens  when d ilute  hyd rochlo r ic  ac id  is  added  to  iron fillings?  Tick  the  co rrec t  

answer .  
(a) Hydrogen gas  and  iron chlor ide are produced . 
(b) Chlor ine gas  and  iron hyd roxide  are produced. 

(c) N o  reaction takes place.  
(d) Iron salt and  wa te r  a re  p roduced .  

Ans: The reaction can be written as Fe +  2HC l →  FeCl2 + H2 
∴  The correct option is (a) 

 
4. What is a  ba lanced  chemica l equa tion?  Why should  chemica l equa tions  be  ba lanced?  

Ans : Balanced  chemica l equa tion is that equa tion in which  
(a) N umber  o f different a toms  in reactants and  p roduc ts  a re  equal.  
(b) The  mass  o f the  reactants and  p roduc ts  is equa l.  
The  chemica l equation should be  balanced to follow the law of conserva t ion o f mass.  

 
5. Trans la te  the  fo llowing s ta tements  into  chemica l equa tions  and  then ba lance  them.  

(a) Hydrogen gas  combines  with nitrogen to fo rm ammonia .  
(b) Hydrogen sulphide  gas  burns  in air to give  wa te r  and  sulphur  dioxide.  
(c) Bar ium chlor ide reacts with a luminium sulpha te  to give  a lumin ium chlor ide and  a  

precip i ta te o f ba r ium sulpha te .  
(d) P o tass ium meta l reacts with wa te r  to give  po tass ium hyd roxide  and  hyd rogen gas. 

Ans: (a) 3H2 + N2 → 2NH3 
(b) 2H2S + 3O2 → 2H2O + 2SO2 
(c) 3BaCl2 + Al2(SO4)3 → 3BaSO4 + 2AlCl3 
(d) 2K + 2H2O → 2KOH + H2  

 
6. Balance  the following chemica l equation.  

(a) HNO3 + Ca(OH)2  → Ca (N O 3)2 + H2O  

(b) NaOH + H2SO4→ N a 2S O 4 +  H2O  

(c) NaCl + AgNO3 → AgC1 + NaNO3 

(d) BaCl2 + H2SO 4 →  BaS O 4 +  HC l 
 

Ans: (a) 2HNO3 + Ca(OH)2   →  Ca (N O 3)2 + 2H2O  

(b) 2NaOH + H2SO 4 →  N a 2S O 4 +  2H2O  

(c) NaCl + AgNO3 → AgCl + NaNO3 

(d) BaCl2 + H2SO 4   →  BaS O 4 +  2HC l 
 

7. Write  the ba lanced  chemica l equa tions  for the following reactions .  
(a) Calcium hydroxide +  Carbon dioxide →  C alc ium ca rbona te  +  Water  
(b) Zinc + Silver nitrate →  Zinc  nitra te +  Silve r 
(c) Aluminium +  Copper chloride →  Alumin ium chlor ide +  C opper  
(d) Bar ium chlor ide +  Potass ium sulpha te →  Barium sulpha te  +  P o tass ium chlo r ide  

Ans: (a) Ca(OH)2 + C O 2—  CaC O 3 + H2O  

(b) Zn + 2AgNO3 → Zn (NO3)2 + 2Ag 

(c) 2Al + 3CuCl2 →  2AlC l3 +  3C u  

(d) BaCl2 + K 25O 4 →  BaS O 4 +  2K C l 
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8. Write  the ba lanced  chemica l equation for the following and  identify the type  of reaction in 

each case .  
(a) P o tass ium b romide  (aq )  +  Barium iod ide  (aq )  →  P o tass ium iod ide  (aq )  +  Barium 

bromide (s) 
(b) Zinc carbonate (s) →  

 
Zinc oxide (s) +  Carbondioxide (g) 

(c) Hydrogen(g) +  Chlorine (g) →  Hydrogen Chloride(g) 
(d) Magnes ium (s) + Hydrochlor ic acid (aq) →  Magnes ium chloride (aq) +  Hydrogen (g) 

 
Ans: (a) 2KBr + Bal2 →  2K l +  BaBr 2 (Doub le displacemen t reaction) 

(b) ZnCO3 → ZnO  +  C O 2 (Decomposit ion reaction) 

(c) H2 + Cl2 →  2HC l (Combina tion reaction) 

(d) Mg + 2HCl → MgC l2 +  H2 (Disp lacemen t reaction) 
 

9. What does  one  mean by exo the rmic  and  endo the rmic  react ions? Give  examples .  
Ans : Exo thermic  reactions a re  those  reactions dur ing which heat ene rgy is released .  

E.g. (a) 2Mg + O2   →  2MgO  +  Heat (b) CaO + H2O →  C a(O H) 2 +  Heat 
Those  chemica l reac t ions  in which hea t  ene rgy is required  to  ca rry out  the  reac t ions  a re  

called endo the rmic  reactions.  

E.g. (a) CaCO3 →  H e a t  C aO  +  C O 2 (b) H2  + S → H e a t  H2S  

 
10. Why is respira t ion cons ide red  an exo the rmic  reaction? Expla in.  

Ans :  Heat  re leased  dur ing the  p rocess  o f re sp ira t ion the re fo re ,  re sp ira t ion is  cons ide red  
a s  an exo the rmic  reaction.  

C 6H1206 +  6O 2 →  6C O 2 +  6H2O  +  Heat  
 

11 .  W hy   a re   decomposit ion  reac t ions   ca lled   oppos ite   o f  combina tion  reac t ions?   Write  
equa tions  fo r  these  reactions.  
Ans :  In decomposit ion reactions, large r mo lecules  b reak  to  give  smalle r  mo lecules  while  
in combina tion reactions, two  or smalle r units combine  to give large r molecu les.  

 
12 .  Write  one  equa tion each fo r  decomposit io n reac t ions  where  ene rgy is  supp lied  in the  

form of heat, light or electric ity. 

Ans: Decomposit ion by heat: 

CH4 → H eat C  +  2H2 

Methane  Carbon  Hydrogen  
 

Decomposit ion by light: 
2H2O 2 → Light 2H2O    +  O2 

Hydrogen  peroxide  W ater Oxygen  
 

Decomposit ion by electricity: 

2NaCl (molten) →  E l e c t r i c i t y  2N a    +  Cl2 

Sodium ch loride  Sodium Chlorine  
 

13 .  What is the  d iffe rence  be tween d isp lacement  and  doub le  d isp lacement  reac t ions?  Write  
equa tions  fo r  these  reactions.  
Ans :  In d isp lacement  reac t ions ,  more  reac t ive  me ta l d isp laces  le ss  reac t ive  me ta l from 
its aqueous  salt so lut ions .  

Ex: C uS O 4 + Fe→  F eS O 4  +  C u 
In  doub le   d isp lacement   reactions,  exchange   o f  ions   takes  p lace   when  the   aqueous  

solut ions o f two  salts get mixed  together .  

Ex: NaCl + AgNO3 → AgCl(↓) + NaNO3 
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14. In  the  refining  of  silve r,  the  recovery  o f  silver  from  silver  nitrate  solut ion  invo lves 

displacement by copper meta l. Write down the reaction invo lved.  

Ans: Cu + 2AgNO3 →  Cu(NO 3)2 + 2Ag 
 

15. What do  you mean by precipita t ion reaction?  Expla in by giving examples .  
Ans : The  chemica l reac t ions  in which a  solid p roduc t  o r  precip ita te is  fo rmed  a re  called 

precip itat ion reactions . Examples  are.  

BaCl2 + Na2S O 4 →  BaS O  (↓) + 2NaCl 

FeCl3 + 3NH4OH →  Fe(OH)3 (↓) + 3NH4Cl 
 

16. Expla in the following in terms of gain or loss of oxygen with two  examples each.  
(a) Oxidation (b) Reduction 
Ans: (a) Oxidat ion : The gain of oxygen is called oxidat ion.  

E.g.: (i) 2Zn + O 2 →  2ZnO  

(ii) 4Al + 3O2 → 2Al2O3 
(b) Reduction The  loss of oxygen is called reduction.  

E.g.: (i) Fe2O 3 + 3C →  2F e  +  3C O  

(ii) PbO2   +  C → P b   +  C O 2 
 

17. A  shiny b rown coloured e lement  ‘X’  on heating in air becomes  b lack  in colour. N ame  the 
element ‘X’  and  the black coloured compound  formed .  
Ans :  Elemen t ‘X’ is copper and  black coloured compound  is copper oxide.  

2Cu + O 2→  2C uO  
 

18. Why do  we  apply paint on iron articles?  
Ans :  To  p revent  the  exposure  o f iron a r t ic le s  to  a ir  and  mo is ture ,  the reby p reventing 

corrosion.  

 
19. Oil and  fat contain ing food  items are flushed with nitrogen. Why?  

Ans :  As nitrogen is inert in na ture  and  checks  the  growth o f decomposing mic robes  and  
also protect from oxygen,  so  oil and  fat conta ining food  items are flushed with nitrogen.  

 
20. Expla in the following terms with one  example  each.  

(a) Corrosion (b) Rancidity 
Ans :  (a )  C orros ion : The  s low ea t ing up  o f me ta ls  by the  reac t ion o f some  a tmospher ic  

gases like oxygen, ca rbon-dioxide or water vapour  is known as corrosion.  
E.g. : The  copper  artic le s ge t  coa ted  with green co lour  which is due  to  the  fo rmation o f 
bas ic  copper  ca rbona te .  
(b )  Ranc id i t y : Ranc id it y ma y  be  de fined  as  the  na tura l oxida t ion o f the  o ils  and  fa ts ,  
which are present in food  items, giving bad  smell and  taste.  
E.g.: F ood  items ,  conta ining fats and  oils, give  bad  smell when they exposed  to  air for a  

long time.  
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2. ACIDS, BASES AND SALTS  

 
Quick Review 

 
 Acids  a re  sour  in taste. They turn b lue  litmus  red. Ac ids  a re  the  subs tances  that furnish 

H ions in aqueous solution. 
 

 If in an aqueous  so lut ion,  concentra t ion o f ac id  is low,  it is ca lled  dilute so lut ion and  if 

concentration of acid is high, it is called concentrated solution. 
 

 Hydrochio nc  ac id  is re leased  in s tomach to  make  med ium ac id ic  in na ture .  It leads  to  

coagulation of protein and helps in their digestion. HC1 kills bacteria coming to the 

stomach along with the food. 
 

Whe n a  burning matchst ic k is br ought  ne a r  the hydr oge n  gas, it bur ns  w ith  a  pop s ound.  
 

When C O 2   gas  is passed  through lime  wa te r ,  it turns  milky.  If C O 2   is passed  in excess ,  
milkiness disappears. 

 
 There  a re  many na tura l subs tances  like  red  onion pee ls ,  red  cabbage  leaves ,  bee troo t  

extract, coloured petals of some flowers. They are called indicators because they indicate 

the presence of acid or base by showing the change in colour. 
 

 Acids  reac ts  with ce r ta in me ta l oxides  to  fo rm salt and  wa te r .  Ac ids  reac t  with me ta l 
carbonates and hydrogen carbonates to produce carbon dioxide gas. 

 
 S trong bases  reac t  with ac t ive  me ta ls  to  p roduce  hyd rogen gas .  Bases  reac t  with non-  

metallic oxides to produce salt and water. 
 

 Both ac id s  and  bases  conduc t  free  e lec tr ic  current  in the ir  aqueous  so lut ion due  to  the  
presence of free ions. 

 
 S trength o f an ac id  o r  base  depends  on the  number  o f H +  ions  o r  O H −  ions  p roduced  by 

them respec t ive ly.  More  the  H +  ions  p roduced  by an ac id ,  s tronger  is the  ac id .  More  the  

O H −  ions  p roduced  by a  base ,  stronger  is the  base .  
 

Indicators: 
These  are  the  substances  which  change  their  colour  /  smell  in  different  types  of 

substances. 
 

Types of Indicators 
 

Natural indicators Synthetic indicators Olfactory indicators 
Found in na tur e  in  plants.  The s e  are c he mic a l substances.  The s e  substances ha ve  

different o d o u r  in ac id a n d  bases .  
Litmus ,  red c abbage leaves  Methyl orange,  phenolphtha le in  
extrac t,  f low ers  of  hydrangea 

plant,  t u r m e ric  
 
 
 
 
 
 
 
 
 
 
 
 

 
BY SHAIK MALIK X STATE SCIENCE NOTES 13 



 
 
 
 
 
 
 
 
 
 
 
 
 

Che mica l  Prope rt ie s  of Ac ids  and B as es  

Reaction of Metals with 

 
 
 
 
 
 
 

Hydrogen gas  re leased  can be  tested by r inging burning cand le  nea r  gas  bubb les ,  it burs t  

with pop  sound .  
 

R e action of M e ta l  Carbonate s / M e ta l  Hydroge n Carbonate s  with  
Acids  B as es  

Add  +  Meta l C arbona te  / Meta l hyd rogen C arbona te  →  Base  +  Meta l C arbona te  / Meta l 
Hydrogen C arbona te . 
Salt +  C O 2  +  H2O  
e.g.,  2HC1 + Na2C O 3  →  2NaCl + CO2  + H2O →  N o  Reaction 

HC1 + NaHCO3  → NaC1 + C O 2  + H2O  
 

C O 2  can be  tested by passing it through lime water.  
Ca (OH)2  + CO2  → C aC O 3  + H2O  
(Lime water turns milky. ) 

 
When excess C O 2  is passed, 

CaCO3  + CO2  + H2O  →  Ca(HCO)3 
(Milk iness disappears .) 

 
Reaction o f  Ac ids  and B as es  With Each Othe r 

Acid + Base → Salt +  H2O  

N e utra lis at ion R e act ion: Reac tion o f acid with base  is called as neutra l iza t ion reaction. 

e.g., HC1 + NaOH →  NaCl + H2O  
 

IF: 

Strong Add    +   Weak  Base → Acidic salt   +   H2O  

Weak Add  +  Strong Base   →  Basic  salt +  H2O  

Strong Add    +   Strong Base   →  Neutral salt +   H2O  

Weak Acid  +   Weak  Base → Neutral salt +   H2O  
 

 pH of stomach is 1.5 −  3.0 due  to secretion o f HC 1 .  In case of indiges t ion, acidity 

increases which can be  neutra lized by antac id s  like milk  of magnes ia .  

C old  drinks, chocola tes and  sweets are most  harmful for health as well as tooth. They  

produce  acids in mouth which a re  respons ib le fo r  tooth decay.  

 Salts of a  strong add  and  a  strong base  are neutra l with pH value of 7. 
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 Salts have  various uses in everyday life and  in indus tr ie s.  

A salt is solub le if it dissolves in water to give a solut ion with a concentra t ion o f at least 

0 .1  mo les  pe r  litre at room tempera ture .  
 

 pH Scale : A scale for measur ing H ion concentrat ion in a solut ion. p  in pH stands for 

‘potenz’ a  German word  which means  power.  

pH = 7 → neutra l so lut ion  

pH less than 7  →  acidic solut ion 

pH more than 7  →  basic solut ion  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

O n dilut ing an acid pH increases↑  

O n dilut ing a  base  : pH decreases↓  

 
 
 
 
 
 
 

 
Importance  of pH in e ve ryday  life  

 
1. P lants a nd a nima ls  a r e  pH  sensit ive  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• O ur  body w or ks  within the pH  range of 7— 7.8.  
 
• Whe n pH  of rain w a te r  is less t ha n  5.6, it is  

called acid rain.  
 

2. pH  of the soil • P lants require  a  specific  pH  range for their  
healthy growth.  

 
 Salts: Salts are fo rmed  when an acid and  base  reacts with each other Types  of Salts: 

 
1. Common Sal (NaCl): 

Preparation: N aO H +  HC1→  NaCl + H2O  
 

2. Bleaching Powde r (CaOCl 2): It is produced by the action of chlor ine on dry slaked lime.  

Cl2  + Ca(OH)2  → C aO C l2  + H2O  
 

Uses: 
 

(a) B le a c hing  cotton a nd linen in textile  indus tr y (b) Bleaching w ood pulp in paper factories.  
 

(c) Oxidizing agent in chemica l industr ies.  (d) Disinfect ing drinking water.  
 
 

BY SHAIK MALIK X STATE SCIENCE NOTES 15 



 

 
3. Baking Soda (Sodium Hydroge n Carbonate ) (N aHCO 3): 

 
NaC1+ H2O + CO2  + NH3  →  NH4C1 + NaHCO3  

Baking soda  
 It is mild non-corrosive base.  
When it is heated during cooking: 

2NaHCO3  →   ∆  Na2C O 3  + H2O  + C O 2  
 

Uses: 
 

(a)   F o r  mak ing bak ing powder  (mixture of bak ing soda  and  tartaric acid). When bak ing  
powder  is hea ted  o r  mixed  with water, C O 2  is p roduced  which causes  b read  and  
cake  to  rise mak ing them soft and  spongy.  

 
(b)  An ingred ient in antacid.  

 
(c)   Used  in soda  acids, fire extingu ishe rs.  

 
4. Was hing  S oda  (N a 2CO3 . 10H2O): Recrysta ll iza t ion of sodium carbonate gives washing 

soda .  It is a  bas ic  salt.  
 

Na2CO3  + 10H2O →  Na2C O 3 .10H2O  
 

Uses: 
(a) In glass , soap  and  paper  indus try. 

(b) Manufac ture o f borax.  
 

5. Plaster of Paris  (Ca lc ium sulphate  he mihydra te s )  (CaS O 4 . ½ H2O):  O n heating gyps um 

(C aS O 4 . 2H2O) at 373K ,  it loses water molecu les and  becomes  Plaster of Paris (POP). It is 
white powder  and  on mixing with wa te r  it changes  to  gypsum.  

CaSO4 .½ H2O  + 1½ H2O  →  C aS O 4 .2H2O  
 

Uses: 
(a) Doc to rs  use  P O P  for support ing fractured bones. 

(b) For mak ing toys, mater ia l for decoration.  
 

Know the  Te rms  
 Those  substances which turn blue litmus solut ion red are called acidic. The  term ‘acid’ 

has  been derived from the Latin word  ‘acidus’ which means  sour. Ac ids  are sour  in taste. 
They give  H +  ions  in aqueous  solut ion.  

Example : HCl, H2SO 4 , HN O 3 , C H3COOH.  
 

 These substances which change  their colour (or odour) in acidic o r  basic solut ions are 
called indicators .  

 
 The  acids which are obtained from minera ls are called mine ra l  acids . Those  acids which 

are ob ta ined  from plants and  animals  a re  called o rganic  acids. Those  ac id s  which conta in 

min imum amount  o f wa te r  a re  called conce ntra te d acids .  
 

 The  acids which ionise almost comple te ly are called s trong acids , e.g., minera l acids.  
 

 The  acids which ionise only partially or to a lesser extent are called we ak  acids , 

e.g., organic acids.  
 

 Substances that furnish hyd roxide  ions (OH −) in aqueous  solut ion a re  called bases. Bases  
have  bitter taste and  p roduce  b lue  co lour  in litmus  solut ion.  

 
 The  subs tances  / bases  which io nise  comple te ly to  furnish O H −  ions  a re  ca lled  s trong  

bas e s , e.g., K O H,  N aO H etc. The  bases  which ionise only partia lly a re  called we ak  bas e s  

e.g., Mg(OH)2 , Cu(OH)2  etc.  
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Water solub le bases are called alkalie s , e.g., N aO H,  K O H.  Thus, all alkalie s are bases 

but  all bases  a re  no t  alkali.  
 

When a  concentra ted ac id  or base  is diluted, a  vigo rous  reaction takes place. The  process 

is called dilut ion . It is an exo the rmic  p rocess  a s  a  lot o f hea t  is p roduced .  
 

 The   p rocess   o f  fo rming  ions   in  aqueous   so lut ion  is   ca lled   ionis a t ion.   All  ionic  

compounds  like N aC l,  N aN O 3 , N a 2S O 4  fo rm ions in aqueous  solut ion.  
 

 A  unive rs a l  indica tor is a  mixture  o f many diffe ren t indicato rs which shows  a  gradua l 

but   we ll  marked   se r ie s   o f  co lour   changes   ove r   a   ve ry  wide   range   o f  change   in 
concentra t ion o f H +  ions.  

 
 pH is the  scale for measur ing hyd rogen ion concentrat ion. The  concentra t ions  o f H +  a re  

genera l ly  small,  there fo re  concentra t ions  o f H +   are  exp ressed   in  te rms   o f  pH.   pH  is 

defined as  negative logar ithm o f H +  concentra t ion o r  H 3O +  concentra t ion.  
 

pH =  −  log [H + ]  or pH =  −  log[H 3 O + ]  
 

The reaction in which base or basic oxide reacts with acid or acidic oxide is called 

ne utra lis a t ion re act ion.  
 

Example : NaOH(aq) + HC1(aq) →  NaC1(aq) +  H2O  
 

 A  salt is an ionic compound  that results from the neutra l iza t ion reac t ion of an acid and  a  
base .  S a lts  a re  composed  o f re la ted  numbers  o f ca t ions  and  anions ,  so  that, the  p roduc t  

is electr ica l ly neutra l .  
 

Que s t ions :  
 

1. The  group  o f compounds  that will dissoc iate partia lly in aqueous  so lut ion is 
(a) Hydrochlo r ic acid, Nitric acid  
(b) Carbonic acid, phospho ric acid  
(c) Hydrochlo r ic acid, phosphoric acid  
(d) C opper  sulpha te  solut ion, sugar  solut ion [SSLC April, 2018] 
Ans :  (b) C arbonic  add, phospho ric add.  

 
2. How is the concentra t ion o f hyd ronium ions (H3O +) affected, when a  solut ion o f an acid is 

diluted? [NCERT Exemplar] 
Ans :  When a  solut ion o f an acid is diluted i.e., wa te r  is added  to it, the concentra t ion o f 

H 3O  ions pe r  unit vo lume  decreases.  
 

3. What is meant  by the te rm pH of a  solut ion ?  The  pH of rain wa te r  collected from two  

cities A and  B was  found  to be  6  and  5  respective ly. The  water of which city is more  

acidic? 

Ans :  pH of a  solut ion is a  measure  o f the H + j concentra t ion in a  solut ion. Lesse r  the  pH,  

more  acidic is the solut ion. Thus ,  rain wa te r  of city B is more  acidic.  
 

4. Exp la in why,  an aqueous  so lut ion o f sod ium sulpha te  is neutra l while  an aqueous  o f 
sod ium ca rbona te  is  bas ic  in na ture .  
A ns :  Sodium s ulpha te  is a  neutra l salt be c a us e  it is ma de  f r om s t r ong a c id  a nd s t r ong base.  
Sodium c a r bona te  is a  basic salt be c a us e  it is ma de  f r om s t r ong ba s e  a nd w e a k acid.  

 
5. What is the change  in pH va lues  o f milk  when it changes  into curd?  Exp la in.  

Ans :  p H decreases.  
It is due  to the formation o f lactic acid in curd. Since, acids genera l ly have  a  low pH 

value, so, when milk  changes  to  curd  its pH will decrease.  
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6. Dry HC I gas  does  no t  change  the co lour  o f d ry b lue  litmus paper .  Give  reasons.  

Ans :  In d ry state, HC l gas  does  no t  give  any H +  ions. It does  no t  behave  a s  an acid. Tha t  
is why the co lour  of litmus paper  does  no t  change .  

 
7. Write  chemica l equa tions  that shows  a lumin ium oxide  reacts with ac id  a s  we ll a s  base .  

Ans: (i) Al2O3 + 6HCl →  2AlC l3 +  3H2O  

(ii) Al2O3 + 2NaOH → 2N aAlO 2 + H2O  
 

8. Though the  compounds  such as  glucose  and  a lcoho l have ,  hyd rogen a toms  in their 
molecules  yet they are not categor ised a s  acids. Why?  

Ans :  Glucose  and  alcoho l do  not p roduce  H+  ions, when disso lved in water. The  acids 

conta in hyd rogen.  When acid is disso lved in water, it p roduces  H+  ions.  
 

9. (a) What  is the ac t ion o f litmus  on: [SSLC July, 2018] 
(i)  Dry ammonia  gas (ii) Solut ion of ammonia  gas in water 

(b) State the observa t ions you would  make  on add ing sod ium hyd roxide  to aqueous  

solut ion of: 
(i) F e rrous  sulpha te  (ii) Aluminium chloride.  

Give  ba lanced  chemica l equations . 

Ans: (a) (i) N o  change in colour.  
 
(ii) Red  litmus turns blue.  

(b) (i) 2NaOH(aq)   + FeSO4(aq)   → 
Sodium F errous  

Fe(OH)2(s) +   Na2 SO4  
Ferrous  Sodium 

Hydroxide  s u lp h ate  hydroxide  s u lphate  
 

(ii)  3NaOH (aq) +  AlCl3(aq) → 
Sodium Alumin ium 

Al(OH)3(s) 
A lumin ium 

Hydroxide  ch loride  Hydroxide  
 

10. N ame  the acid present in the following : 
(i) Tomato,  (ii) Vinegar,  (iii) Tamarind  
Ans: (i) Tomato : Malic acid and citric acid  

(ii) Vinegar : Acetic acid  
(iii) Tamarind : Tartaric acid and  citric acid.  

 
11. To  the three solut ions listed be low,  a  few d rops  o f pheno lphtha le in and  b lue  litmus 

were  added  separate ly. S pec ify the colour change  in each case, if any: 
(i) S od ium carbonate  (ii) Hydrochlor ic acid  (iii) Sodium chloride 
Ans: 

 
N a me  o f  the  s o lut ion  

Colour change  
phe no lphtha le in 

Colour change  
with blue  l i tmus  

(i) S od ium ca rbona te  Turns  p ink  no  change  

(ii) Hydrochlo r ic acid  no  change  Turns  red  

(iii) S od ium chlor ide no  change  no  change  

 
12. A  student takes three beakers  A,  B and  C  filled with aqueous  solut ion of glucose ,  

alcoho l and  hydrochlor ic acid respective ly as shown in the following figure : 
 

(i)   State your  observa t ion in terms of glowing of bulb when the switch is on. 

(ii)  Justify your  observa t ions by giving reason in each case.  

(iii) Mention the  change  noticed with appropr ia te reason if the content o f beaker B  is 
replaced by sod ium hyd roxide  solut ion.  
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Ans: (i) Bulb A and B do not glow but bulb C  glows.  
(ii) Glucose  and  alcoho l solut ions do  not conduc t  electr ic ity a s  they do  not have  ions. Dil. 

HC I contains ions so the flow of ions is respons ib le for the flow of current.  
(iii) After replacement , bulb glows in B  as N a O H  solut ion contains ions (N a +   and O H −   ions)  

 
13. A  meta l is treated with dilute sulphur ic acid. The  gas  evo lved  is collec ted by the me thod  

shown in the figure : 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i)   N ame  the gas. 
(ii)  Is the gas solub le o r  inso lub le in water? 
(iii) Is the gas  lighter o r  heavier than air? 

(iv) How will you test the gas? 
(v)  If the metal used a bove  is zinc then write  the chemica l equation for the evolut ion of  gas.  

(vi) Write one  industr ia l use of the gas evolved.  
 

Ans: (i) Hydrogen gas.  
(ii)  Is soluble in water.  
(iii) Gas  is lighte r than air.  

(iv) Tes t  for H 2 Gas : Bring a  burning matchs t ick  nea r  the  gas  jar. It burns  with a  pop  
sound .  

(v)  Zn(s) + H2SO4(dil) →  ZnSO4(aq) + H2(g)↑  ½  X 6 
(vi) Liquid  hyd rogen is used  as a  fuel in rockets.  

 
14. While  eating food, you happen to spill some  curry on your white shirt. You immed ia te ly 

scrub it with soap. What  happens  to its ye llow co lour  on sc rubb ing with soap?  Why?  

What  happens  to this stain when the  shirt is washed  with p lenty o f wa te r?  
Ans :  The  colour changes  from ye llow to reddish b rown.  S oap  is basic in nature and   the 

colour of turmeric changes  from ye llow to reddish b rown in basic med ium.  The  stain 
turns ye llow again.  

 
15. In the following schematic  d iagram for the preparat ion o f hyd rogen gas  a s  shown in 

figure , wha t  would  happen if the following changes  are made?  [SSLC April, 2018] 
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(a) In p lace  o f zinc  granules, same  amount  o f zinc  dus t  is taken in the  test tube. 
(b) Instead o f dilute sulphur ic acid, dilute hyd rochlo r ic  acid is taken.  
(c) In place o f zinc, copper  turnings a re  taken.  
(d) Sodium hydr oxide  is t a ke n in pla c e  of dilute sulphur ic  a c id  a nd the test t ube  is heated.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ans : (a) Ra te  of reaction will be  faster as surface area increases. -  

(b) N o  net effect will b e  there a s  both are the strong acids.  
(c) N o  reaction will take place as copper is less reactive than hydrogen. 

(d) Zinc can also react with N aO H to give hydrogen gas.  

2NaOH  +  Zn   → ∆ Na2ZnO2  + H2 

 
16. (i) Define  universa l ind ica tor . F o r  wha t  purpose  it is used?  

(ii) Two  solut ions A  and B have pH values of 3.0 and 9.5 respective ly. Which of these 

will turn litmus solut ion from b lue  to red  and  which will turn pheno lphtha le in from 
colour less to  p ink?  
(iii) Wate r  is a neutra l substance. What  colour will you get when you add  a few drops of 

unive rsa l ind ica to r  to a  test tube  conta ining distil led wa te r? 
 

Ans: (i) Unive rsa l indica to r is a mixture of many different indica t ion (or dyes) which give 

different colours at different pH values o f the entire pH scale. The  colour p roduced  by 

unive rsa l indica tor is used  to find the pH va lue  o f ac id  o r  base  by matching the  
colour with the colours on pH co lour  chart.  

 
(ii) Solut ion A  is acidic and  will turn litmus solut ion from blue to red. Solut ion B is 

basic and  will turn pheno lphtha le in from colour less to  pink. 

(iii) Green colour will be obtained.  
 

17. (i)  A local magic ian was  showing magic  in a village street. He  took egg shell and  poured  
a solut ion over  it. As  a  result, effervescences were  formed. When he  took a  burning 

matchs t ick over  it, it went  off. 
(a) Identify the  solut ion poured  and  the subs tance  p resent  in egg shell. 

(b) What  is the reason behind  effe rvescences?  
(c) Write its balanced chemica l equation.  
(d) Give  the common name  of the substance p re sent in the egg shell.  

(ii) Draw a  labelled d iagram to  show that acid solut ion in wa ter conduc ts  electr ic ity.  
 

Ans :  (i) (a) Solut ion is an acid. S ubs tance  in egg shell is ca lc ium carbona te.  

(b) Effe rvescence is due  to the evolut ion of C O 2 gas. 

(c) 2HNO3 + CaCO3   →  2Ca(NO 3)2 +  H2O  +  C O 2 

(d) Lime stone.  
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(ii) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

18. The  pH va lues  of four solut ions F ,  Q ,  R and  S  are 7.8, 1.0, 13 .0  and  1 .4  respective ly.  
The  solut ion having highes t hyd rogen ion concentra t ion among them is:  [ S S LC Ju ly  2018] 
(i) P  (ii) Q  (iii) R (iv) S 
Ans: (ii) Q  

 
19. In a  bakery, bak ing powder  was  no t  added  while  preparing cake .  The  cake  ob ta ined  was  

hard  and  small in size. Wha t  is the  reason fo r  this? [SSLC July 2018] 
Ans :  The  reason for the hardness is ab sence  o f bank ing powder .  Bak ing powder  when 

added  releases C arbon d ioxide  gas ,  which ge ts  t rapped  in the  we t  dough and  bubb les  

out  s lowly mak ing the cake  to rise and  hence ,  soft and  spongy.  
 

20. N ame  the sod ium compound  which is used for softening hard water. [N C ERT Exempla r]  
Ans :  S od ium carbonate.  

 
21. What is the common name  of the compound  C aO C 12?  [NCERT Exemplar] 

Ans: Bleaching powder.  
 

22. Classify the  following salts into acidic, basic and  neutra l —  
Potass ium  sulphate, A mmonium chlor ide, S od ium ca rbo nate, S od ium chlor ide .  

 
Ans :  Neutral Salts: P o tass ium sulpha te, sod ium chlor ide 
Basic  Salts: S od ium ca rbona te  Acidic Salts: Ammonium chlor ide.  

 
23 .  Exp la in why,  an aqueous  so lut ion o f sod ium sulpha te  is neutra l while  an aqueous  

so lut ion o f sod ium ca rbona te  is bas ic  in nature.  
Ans :  S od ium sulpha te  when d isso lves  in wa te r  fo rms  s trong add  and  s trong base  so  its 
aqueous  so lut ion is  neutra l . S od ium ca rbona te ,  on the  o the r  hand ,  when d isso lves  in 

wa te r  fo rms  an a lka line  so lut ion which turns  red  litmus  b lue .  Thus ,  its aqueous  

so lut ion is  bas ic  in na ture . 

 
24 .  The  co lour  o f copper  sulpha te  solut ion changes  when an iron nail is d ipped  in it. State 

the reason .giving chemica l equation for the reaction invo lved .  
 

Ans: C uS O 4 + Fe →  F eS O 4 +  C u 
(Blue) (Green) 

Iron is more  reactive than copper .  Hence  it disp laces copper  from copper  sulpha te and  

due  to formation o f F eS O 4, the colour changes  from blue to green.  
 

25. (i)  How chloride of lime chemica l ly diffe rs from calcium chloride?  
(ii) Wha t  happens  when chlor ide o f lime  reacts with sulphu r ic ac id?  Write  chemica l 

equation invo lved.  
(iii)  Mention two uses of chloride of lime. 
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Ans: (i) Chloride of lime is calcium hypochio r ite C aO C 12 which is alkaline while calc ium 

chlor ide is C aC 12 which is neutra l.  

(ii)  2CaOC12(s) + H2SO4(aq) →  C aS O 4(aq) +  C aC 12(aq) +  2HC lO(aq) 
(iii) (a) Bleaching powder  is used  for bleaching purposes  in textile and  paper indus try 

and  in laund ry.  
(b) It is also used  as  a  disinfec tant fo r  water.  

 
Te xtbook  Exe rc is es  

 
1. A  so lut ion turns red  litmus  blue, its pH is like ly to  be  

(a) 1 (b) 4 (c) 5 (d) 10 
Ans: (d) 10 

 
2. A  solut ion reacts with c rushed  egg shells to give  a  gas  that turns lime-wate r  milky.  The  

so lut ion conta ins  
(a) NaCl (b) HCl (c) LiCl (d) KCl 
Ans: (b) HCl 

 
3. 10  ml of a solut ion of N aO H is found  to be  comple te ly neutra l ised by 8ml of a  given 

solut ion of HC 1 .  If we  take 20  ml of the same  solut ion of N aO H,  the amount  of HC l 

solut ion (the same  solut ions a s  before ) required to  neutra l ise it, will b e  
(a) 4 ml (b) 8ml (c) 12ml (d) 16ml 
Ans:  (d) 16ml 

 
4. Which one  of the following types of medic ines is used  for treating ind iges t ion?  

(a) Antibiot ic (b) Analgesic  (c) Antacid  (d) Antiseptic  
Ans: (c) Antacid  

 
5. Write  word  equa tions  and  then ba lance  equa tions  for the  reac t ion tak ing p lace  when 

(a) D ilute sulphur ic ac id  reacts with zinc granules .  
(b) D ilute hydrochlo r ic ac id  reacts with magnes ium ribbon.  
(c) D ilute sulphur ic ac id  reacts with a luminium powder  

(d) Dilute hydrochlo r ic acid reacts with iron fillings.  
 

Ans: (a) Zinc +  Sulphuric acid →  Zinc  sulpha te +  Hydrogen  

Zn(s) + H2SO 4 (aq)  →  ZnSO4(aq) + H2(g) 
 

(b) Magnes ium +  Hydrochlo r ic acid →  Magnes ium Chlor ide +  Hydrogen  

Mg(s) + 2HCl(aq) →  MgCl2(aq) + H2(g) 
 

(c) Aluminium +  Sulphuric acid →  Alumin ium sulpha te +  Hydrogen  

2Al(s) + 3H2SO4(aq) →  Al2(SO4)3(aq) + 3H2(g) 
 

(d) Iron +  hydrochlor ic acid →  Ferrous chlor ide +  Hydrogen  

Fe(s) + 2HCl(aq) →  FeCl2(aq) + H2(g) 
 

6. C ompounds  such as  a lcoho ls  and  glucose  a lso  conta in hyd rogen but  a re  no t  ca tego r ised  
as acids. Desc r ibe  an activity to  p rove  it. 
Ans :  When electr ic current is passed  through alcoho l and  glucose solut ion, we  will 

obse rve  that the  current  does  no t  pass  through these  so lut ions  due  to  lack  o f ions .  
 

7. Why does  distil led wa te r  no t  conduc t  electr ic ity, whereas  rain wa te r  does?  
Ans :  In rainwate r, various acids are present which give ions by dissoc ia t ing and  therefore 
can conduc t  electr ic ity whereas  distil led wa te r  is salt free so  it does  no t  conduc t  

electric ity.  
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8. Why do  acids no t  show acid ic behaviour  in the absence  o f wa te r?  

Ans :  In the absence of water, acids cannot be  dissoc ia ted to give H  ions. There fo re they 

can’t show acidic behaviou r.  
 

9. F ine  solut ions A,B,C ,  D  and  E when tested with universa l ind ica to r showed  pH as  4, 1, 
11, 7  and  9  respect ive ly. Which solut ion is 
(a) neutral (b) strongly alkaline (c) strongly acidic (d) weakly acidic (d) weakly alkaline? 
Arrange  the pH in increas ing o rde r  of W  concentra t ion.  
Ans: (a) D  (b) C  (c) B (d) A (e) E 
C  (10 − 11M) <  E (10 −  9M) <  D (10 −  7M) <  A (10 −  4M) <  B (10 − 1M)  

 
10 .  Equa l lengths o f magnes ium r ibbons  a re  taken in test tube  A  and  B.  HC I  is added  to  test 

tube A,  while C H3C O O H is added  to test tube  B.  Amount  and  concentra t ion taken for 

bo th the acids are same .  In which test tube  will the fizz ing occur  more  vigorous ly and  

why? 
Ans :  The fizzing will be  faster in test tube A  because H C 1 is stronger acid than acetic  acid.  
Mg + 2HCl  →  F a s t  MgCl2 + H2 Mg + 2CH3COOH → (CH3COO)2 Mg + H2 

 
11. F resh milk  has  a  pH o f 6. How do  you think  the pH will change  as  it turns into curd?  

Exp la in your  answer .  
Ans :  When milk  is turned into curd  then is pH Value  will decrease due  to the p roduc tion 

of lactic ac id  in curd  which is acid ic in nature.  
 

12. A  milkma n adds  a  ve ry small amount  o f bak ing soda  to fresh milk 
(a) Why does he  shift the pH of the fresh milk  from 6  to slightly alkaline?  
(b) Why does  this milk  take a  bug t ime  to set as curd?  
Ans :  (a) O n addition of small amount  of baking soda, the milk will be  slightly alkaline to 

s top  the  curd ling.  
(b) This  milk  takes  a  long t ime  to  set a s  curd  because  the  lact ic ac id  p roduced  reac ts  

with the  bak ing soda .  
 

13 .  Plaste r the  Paris should  be  stored in a  mo is ture  p roo f conta ine r. Exp la in why?  
Ans :  By abso rb ing mois ture , P O P  can change  into ha rd  mass  (gypsum),  so  it should  be  

stored in mo is ture  p roo f conta iner .  
 

CaSO4 . 
(POP) 

1 
2 

 
H2 O + 

1 
2  H2O → 

(W ater) 

 
CaSO4. 2H2O 

(Gyps um) 
 

14. What is a  neutra l isat ion reaction? Give  two  examples .  
Ans :  Neutra lisat ion react ions a re  those  chemica l reactions in which salt and  wa te r  are 

fo rmed  by the reaction o f acids and  bases.  

Ex. (i)   KOH +    HC l → KCl +  H2O  
(Po tas s ium (Hydro  (Po tas ium (W ater) 
Hydroxide) Chioric) Chloride)  

(ii) Ca(OH)2 +  H2SO4  →  C aS O 4 +    2H2O  
(Calcium (Su lphuric  (Calcium (water) 
hydroxide) acid) s u lphate) 

 
15. Give  two  important  uses  o f washing soda  and  bak ing soda .  

Ans :  Two  important uses  of washing soda  are: 
(i) It is used  in the preparat ion o f washing powder  (ii) It is used in softening o f water.  

 
Two  important uses  of bak ing soda  are: 
(i) It is used  as antacid to remove  the acidity o f s tomach.  
(ii) It is used  in the designing of soda  acid fire extingu isher .  
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3. METALS AND NON – METALS  

 
Quick R e v iew 

 
Metals are mostly solids , possess high density.  The y have high melting and boiling points.  

They have lustre and they are sonorous. They are good conductors of heat and electricity. 
 

Most  of the metals are hard. However  some  of the meta ls like sodium, potassium are soft 
me ta ls  and  can be  cut  with knife.  

 
Ail meta ls are solids except Mercury,  C es ium,  Franc ium, Germanium and  Gallium which 

a re  low melt ing so lid s .  Ga llium becomes  liquid  if kep t  on pa lm.  But  Ga ll ium has  ve ry 
high boiling point which makes  it useful for high tempera ture  the rmomete rs .  
 

Property  
 

Metals  
 

Non-Metals  

 
1. Lustre  

 
Metals ha ve  shinin g surface.  

The y do not have shining 

surface.  

Except Iodine.  

 
 
2. H a r dne s s  

The y are generally hard.  

 Exc e pt  Sodium, L ithium a nd  
P ota s s ium w hic h  are soft 

a nd c a n be  cut with Knife.  

Generally soft.  

Except Diamond, a form of 
c a r bon w hic h  is t he  ha r de s t  

na tur a l s ubs t a nc e .  

 
3. State  

Exist as solids.  

Except Mercury.  

Exist a s  solids or  ga s e ous  

Except Bromine.  

 
4. Malleability 

Exist as solids.  

Except Mercury.  

 
N on-metals are non-mallea ble.  

 
5. Ductilit y 

Me ta ls  c a n be  dr a w n into thin 
wires.  

 
The y are non-ductile.  

 
6. C onduc tor  of  heat 

&  electricity 

 
Metals are good conductor of 

heat a nd electric it y , 

N on-metals are poor  conduc tor 

of heat a nd electricity.  

Except Graphite.  

 
 
7. Density 

Generally ha ve  high density 

a nd high melt ing point.  

Except Sodium a nd  
P ota s s ium  

 
Have low density and low melt- 

ing point.  

 
8. Sonor ous  

M etals pr oduc e  a  s ound on 

strikin g a  ha r d  surface.  

 
The y are not sonorous.  

 
9. Oxides  

Metallic oxides are basic in 

nature. 
Non-metallic oxides are acidic in 

nature. 

 
I. Phys ic a l  Pro perties  

 
Reaction with Air: 

 
Metals combine with oxygen to form metal oxide.  

Metals + O2  →  Metal oxide 

Examples : 
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(i) 2Cu + O2  → 3C uO  

Copper oxide (black) 
 

(ii) 4A1 + 3O3 → 2Al2O3  

Aluminium oxide 
 

(iii) 2Mg + O2 → 2MgO  
 

D iffe re nt  me ta ls  s how differe nt reactivit ie s  towards  O 2  
 

 N a  and  K  reac t  so   vigo rous ly tha t  they ca tch  fire  if kep t  in  open  so   they a re  kep t  

immersed in kerosene. 

 Surfaces of Mg,  Al, Zn, P b  are covered with a thin layer of oxide which prevent them from 

further oxidation. 

 F e  does not born on heating but iron fillings burn vigorous ly.  

C ud  does not burn but is coated with black co pper oxide.  

Au and Ag does not react with oxygen.  

Amphoteric  Oxides:  Metal  oxides  which  react  with  both  acids  as  well  as  bases  to 

produce salts and water called amphoteric oxides. 

Examples : A12O 3  + 6HC1 →  2AlCl3  +  H2O  

A1203 + 2NaOH →  2N aAlO 2  + H2O  

Sodium Aluminate 

(B) Reaction of Metals with Water: 

Metal +  Water →  Metal oxide +  Hydrogen 

Metal oxide + Water →  Metal hydroxide 
 

(C) Reaction of Metals with Solutions of other Metal Salts: 

Metal A +  Salt solut ion B ↑  Salt solut ion A  +  Metal B  
 

Reactive meta ls can displace less reactive metals from their compounds  in solut ion form. 

Fe  + CuSO4   →  Fe S O4  +  Cu  
 

All  the  me ta ls   do   not  react  with  the  same   rate.  S ome   react  ve ry  fast,  some   react 

moderately whereas others react very slowly. The series of metals in decreasing order of 

reactivity is called reactivity or activity series of metals. The metals at the top are 

most reactive whereas metals at the bottom are less reactive. 

K, Na, Ca, Mg, Al, Zn, Fe, Sn, Pb, H, Cu, Hg, Ag, Au, Pt. 
 

Meta ls   react  with  dilute  acids  to   fo rm  salt  and   hyd rogen  gas.  The   me ta l  replaces 

hydrogen of the acid to form salt. 

Aqua  R e g ia is a mixture of conc. HC 1  and  conc. HN O 3 in the ratio of 3: 1. It can dissolve 

gold and platinum.  Regia is a  strong oxidising agent due to  the formation  of NOCl 

(Nitrosyl chloride) and chlorine produced reaction of two acids. 
 

 Alloys  a re  homogeno us  mixture  o f two  o r  more  meta ls .  O ne  o f them can be  non-meta l 

also, e.g., Brass is an alloy of copper and zinc. When a metal is alloyed with mercury, it is 

called amalgam. 
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Meta l,  in reactiv ity series, if p laced  above  hyd rogen,  can d isp lace  hyd rogen from dilute 

acids (HC 1  and  H2S 0 4). 
 

Ionic Compounds 
 

The compounds formed by the transfer of electrons from a metal to a non-metal are called 

ionic compounds or electrovalent compounds. 
 

Properties of ionic Compounds 
 

1. Physical nature: The are solid and hard, generally brittle. 

2. Melting and Boiling Point: They have high melting and boiling point. 

3. Solubility: Generally soluble in water and insoluble in solvents such as kerosene, petrol 

etc. 

4. Conduction of e lectricity: Ionic compounds conduct electricity in molten and solution 

form but not in solid state. 
 

Occurrence  of Metals 
 

Minerals: The elements or compounds which occur naturally in the earth’s crust are called 

minerals. 
 

Ores: Minerals that contain very high percentage of particular metal and the metal can be 

profitably extracted from it, such minerals are called ores. 
 

Kno w  the Te r ms  
 

 The  ab ility o f a  me ta l due  to  which it can be  bea ten into  shee ts  is  ca lled  malle abil i ty .  

Iron, copper, zinc and aluminium are available in the form of a sheets. Aluminium, steel, 
copper, brass and bronze are used in making utensils. 

 
Ductility  is  the  ability  o f  meta l  due   to  which  it  can  be   d rawn  into  wires.  Copper, 

aluminium and iron can be drawn into wires. Silver, gold and platinum are highly ductile 

metals. 
 

 Ele ctrica l  conductance  is the  p roper ty due  to  which electr ic current  can pass  through 

the metal. It is due to presence of free electrons or mobile electrons. Copper, silver, gold 

and aluminium are good conductors of electricity. 
 

 The rma l   conductiv ity   is  the  p roper ty due  to  whic h meta ls  can conduc t  hea t .  e . g. ,  

Copper, silver, aluminium, gold and iron are good conductors of heat. 
 

 The  p rocess  o f fo rming oxide  laye r  on the  surface  o f me ta l is  ca lled  a nodis ing ,  e.g., 

Aluminium forms an oxide layer on its surface when it is exposed to air. It is non- 

penetrating layer which protects it from corrosion. 
 

Meta ls  in their pure  state have  b r ight  shining surfaces .  This  p roper ty is ca lled  me ta ll ic  

lustre . 
 

 W he n  meta ls  a re  s truck  with a  ha rd  subs tance ,  they p roduce  sound .  This  p roper ty is  

called sonority and the metals are said to be sonorous. 
 

 Those  bases ,  which  a re  so lub le  in  wa te r  a re  ca lled   a lk a lie s .  Example ,  N aO H,  K O H,  

C a(O H) 2 . The  oxides  which reac t  with ac id s  o r  ac id ic  oxides  to  fo rm salt and  wa te r  a re  
called Bas ic  oxides. Example ,  N a 2O , C aO ,  K 2O , MgO .  The  oxides  which react with bases  

or basic oxides  to fo rm salt and  wa te r  are called Acidic  ox ide s . Example ,  C O 2 . S O 2 , S O 3 , 

P 2O 5  etc.  
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 The  compounds  in which meta l loses electrons and  non-meta l ga ins  electrons a re  called 

e lectrovalent compounds  or ionic compounds . Example ,  N aC l,  K C 1  etc.  

2Na +  Cl2 → 2NaC1  
S od ium Chlor ine  S od ium chlor ide  

 
 A  s tab le  group  o f e ight  e lec trons  in the  oute rmost  o rb it  o f the  a tom is known as  Octe t .  

The  bond  which is fo rmed  by lo ss  and  ga in o f e lec trons  is  ca lled  ionic  o r  e le c trova le nt  

bond. 
 

 Ionic  compounds  or e le c trovalent  compounds  a re  solid, ha rd  and  brittle due  to strong 

fo rce  o f a t t rac t ion  be tween  them.   They have   high  me lt ing and  bo iling po ints .  These  
compounds  a re  so lub le  in wa te r  but  inso lub le in o rganic  solvents .  

 
 Corros ion is a  p rocess  in which meta l reacts with subs tance  p re sent  in the  a tmosphere  

to  fo rm surface  compounds  e.g., s ilve r  me ta l turns  b lack  due  to  fo rmation o f AgS ,  iron 

fo rms  reddish b rown coating o f hydra ted ferric oxide ,F e2O 3 . H2O .  
 

 The  p rocess  o f coa t ing iron artic le s with zinc  which is more  reac t ive  than iron is ca lled  

Galvanisation.  
 

M e ta llurgy :  All the  p rocesses  invo lved  in the  extrac t ion o f me ta ls  from their o res  and  

refining them for use, is called meta llurgy.  
 

 Ore -dre s s ing  is a  p rocess  o f removing unwanted  subs tances  from the  o re .  This  is a lso  

known as  concentra t ion o f the  o re  o r  enr ichment  o f o re .  It is usua lly done  by hyd raulic  
washing,  magne tic  separat ion o r  froth floata t ion p rocess .  

 
 Froth f loa ta t ion process  is based  on the  p r inc ip le  tha t  the  minera l pa r t ic le s  a re  more  

we tted  by the oil, whereas  the gangue  partic le s a re  more  we tted  by water. C ompressed  air 

is  bubb led   through  the   mixture .  As   a   result  o f  agitat ion,  oil  froth  is  fo rmed   which 

conta ins  minera ls  which float on the  top  o f wa te r  and  can be  separa ted  easily.  
 

 The  unwanted  mate r ia l p resent  in the  o res  mined  from ea r th is ca lled  Gangue .  It needs  

to be  removed  prior to  the extract ion process.  
 

Le aching  makes  use of difference in the chemica l properties o f minera ls and  gangue. The  

o re  is  t rea ted  with suitab le  reagent  which reac ts  with the  o re ,  but  no t  with the  gangue .  

The  pur ified  o re  is  regenera ted  by sequence  o f reac t ions .  Ai- i examp le  o f leaching is  

Baeyer’s me thod  o f obtaining pure  a luminium oxide from Bauxite.  
 

Roasting is the process in which ore is heated in the presence of air so as to obtain 

meta l oxides ,  which can be  reduced  eas ily to ge t  free me ta l.  S ulphide  o res  a re  conver ted  
into oxides by roasting.  
2ZnS(s) + 3O2(g) →   H e a t  2ZnO(s) + 2SO 2(g) 

 
 Calc ina t ion is the p rocess  o f hea t ing o re  in absence  o f air so  as to remove  mo is ture  and  

volat ile impurit ie s and  to conver t ca rbona te  o res  into oxides.  

ZnCO3(s) →   H eat ZnO(s) + CO2(g) 

 
 The rmite  process  is a  p rocess  in which mo lten meta l oxides  a re  treated with a lumin ium 

powder .  It is highly exothermic reaction. The  mo lten meta l obtained is used for we ld ing of 

ra ilway tracks  o r  c racked  machine  parts.  
2A1  +  Fe2O 3  → 2Fe +  A12O3  +  Heat 
Aluminium Haematite  Molten iron Aluminium oxide  
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 R e fining  is a  p rocess  o f conver t ing impure  me ta l into pure  me ta l by diffe rent p rocesses  

depend ing on the nature o f me ta ls. It is a  p rocess  o f purificat ion of meta l.  
 

 The  subs tance  whic h reac ts  with gangue  to  fo rm a  fus ib le  mass  which can eas ily be  

removed  is known as flux, e.g., C aO ,  (C a lc ium oxide) is used  as flux so  as to remove  SiO 2  

(Silica ) as gangue.  
 

 The  fus ib le  mass  fo rmed  by the  reac t ion o f flux and  gangue  is known as  s lag . S lag is  

ligh te r than mo lten meta l,  hence  floa ts  over  mo lten meta l and  can be  eas ily removed .  It 

prevents me ta l from oxidat ion.  
 

Que s t ions :  

1. O bserve  the  fo llowing chemica l equa tions  and  identify the  correct statement.  

(i) CuSO4 + Fe → F eS O 4 +  C u (ii) 2AgNO3 + Cu → Cu(NO3)2 + 2Ag 
(a) C opper  is more  reactive than Iron and  Silve r.  
(b) Iron is less reactive than C opper  and  Silver .  
(c) C opper  is more  reactive than Silver but  less than Iron. 

(d) Silve r is more  reactive than C opper  and  Iron.  

 
 
 
 
[SSLC July 2018] 

Ans :  (c) C opper  is more  reactive than Silve r but  less than iron.  
 

2. N ame a  non-meta l which is lus trous  and  a  me ta l which is non- lus trous .  
Ans: N on-metal (lustrous) =  Iodine (I) Metal (non- lus trous) =  S od ium (Na) 

 
3. State two  phys ica l propertie s of go ld  which are of extreme  use  to jewellers.  

Ans: Malleab il ity, ductility, lustrous (Any two) 
 

4. Write  any four phys ica l propert ies o f meta ls .  [SSLC July, 2018] 

Ans: (i) Metals are malleab le  

(ii)  Metals have  high melt ing and  boiling point. 

(iii) Metals are sonorous.  

(iv) Meta l have  shining appearance.  
 

5. The  give n e qua t ion  represents  t he  reaction of  C oppe r  Sulpha te  w ith  a n e le me nt  X.  
CuSO4  + X →  C u + Y  Whic h element is represented by X, a mong Fe  and A g?  Justify your  
answer.  Write the molecular formula of the c ompound represented by Y .    [ SSLC  April, 2017] 

Ans: Fe  
The  reactivity of Fe  is mor e  than Cu.  

FeSO4 
6. Draw the  d iagram o f blast furnace  used  in the  extrac t ion o f iron. [SSLC April, 2016] 
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7. Give  reason: 

(i) S od ium meta l is stored under  ke rosene  oil. 
(ii) Inspite o f being highly reactive, a luminium is still used  for mak ing utens ils.  

 
Ans :  (i) S od ium is a highly reactive metal. It can catch fire if kept in open. Hence  to 

protect it and  p revent  accidenta l fire, it is stored under  ke rosene  oil. 
 

(ii) Due  to high reactivi ty of aluminium, a  thin layer of a luminium oxide  is fo rmed  on it. 

This p rotective layer of a luminium oxide  prevents the  me ta l from further corrosion. 
Hence ,  a lumin ium can be  used  for mak ing utens i ls. This  p rocess  is anod izing.  

 
8. Write  two  obse rva t ions  tha t  you will make  when an iron nail is kep t  in an aqueous  

solut ion o f cop per  sulpha te . Write  the chemica l equa tion for this reaction.  
Ans :  Blue  colour changes  to  light green. Redd ish b rown deposit on the iron nail. 

Fe(s) + CusO4(aq) →  FeSO4(aq) + Cu(s) 
 

9. List three propert ies of sod ium by which it differs from the general physica l propert ie s o f 
most  me ta ls .  
Ans: Three propertie s of sod ium are: 
(i)   S od ium is so  soft that it can be  cut with a  knife .  
(ii)  It has low density.  
(iii) It has low melt ing point.  

 
10. Write one  example of each of the following: 

(i)   Most  malleab le meta l and  most  ductile meta l.  
(ii)  The  best conduc to r  o f heat and  the poo res t  conduc to r  o f heat.  
(iii) A meta l with highes t melt ing point and  a  metal with lowes t melt ing point.  

 
Ans :  (i) Go ld  and  silver are most  malleab le and  ductile metal.  
(ii)  Silve r is the  best conduc to r  o f hea t  and  lead  is the  poo res t  conduc to r  o f heat.  
(iii)  Metal with highes t melt ing point— Tungs ten, iron. Metal with lowest melt ing point —  

Gallium, C aes ium.  
 

11. Write  the balanced chemica l equation for the following reactions : 
(i)   When copper is heated in air.  
(ii)  When a luminium is heated in air. 
(iii) Alumin ium oxide reacts with sodium hydroxide.  

Ans: (i) 2Cu + O2 →  2C uO  (ii) 4Al + 3O2 →  2Al2O3  

(iii) Al2O3 + 2NaOH →  2NaAlO 2 + H2O  
 

12. D e s c r ibe  a n activity to s how  that the rusting of  iron oc c ur s  in the pr e s e nc e  of  air a nd  
mois tur e .  
A ns :  (i) Ta ke  three test-tubes.  P la c e  clean iron nails in e a c h test-tube.  
(ii)  P our  s ome  water in test-tube- i, cork it.  
(iii) P our  water (boile d/dis t il le d) in test-tube- 2, a dd s ome  oil a nd cork it.  

(iv) P ut  s ome  a nhydr ous  c a lc ium chlor ide in  test-tube -3 a nd c or k  it.  
(v)  After 2  –  3  days, w e  obs e r ve  that the nails in test-tube 1 rust be c a us e  the y are e xpos e d  

to air a nd w a te r  both,  w hile  nail in  test-t ube  2  a nd 3  do not  rust.  This  s how s  that 

rusting of  iron takes pla c e  in the pr e s e nc e  of  air a nd mois tur e  both.  
 

13. C ompose   an  activi ty  to  a r range   C a ,   M g   and   F e   me ta ls   in  the  dec reas ing  order  o f 

reactivity with water. Write  suitab le ba lanc ed  chemica l equa tion and  d raw d iagrams.  
A ns :  Ta ke  s ome  metals like C a , Mg a nd Fe  etc.  P lace separately s ma ll pieces of these metals 

in be a ke r s  w ith  s ma ll a mount  of  w a te r  in t he m.  If t he  me ta ls  r e a c t  w ith  t he  c old  w a te r ,  t he n  

the reaction is vigor ous .  If me ta l doe s  not  react w ith  c old  w a te r ,  t he n treat it w ith  hot  w a te r .  

R e c or d  the  observat ions a nd arrange the metals in decreasing order of  reactivity.  
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Me tals  
 

R e ac t io n  
 

Obs e rvation 
 

C he mic al  re action 

Fe S team 
 

Fe3O4(s)and H2(g) 
 

3Fe(s) + 4H2O(g) → Fe3O4(s) + H2(g) 

Mg Hot Water 
 

Mg(OH)2 (aq)& H2(g) 
 

Mg(s) + 2H2O (hot) → Mg(OH)2(aq) + H2(g) 

Ca Cold Water 
 

Ca(OH)2 (aq)& H2(g) 
 

Ca(s) + 2H2O(l) → Ca(OH)2(aq) + H2(g) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After this activity it can be  conc luded  that C a  is more  reactive than Mg,  which is more  

creative than F e .  
 

14. What is meant  by meta llurgy?  
Ans :  The  extract ion o f me ta ls  from their ores and  then refining them for use  is known as  

me tallurgy.  
 

15. Alumin ium and  zinc do  not corrode easily even though they are reactive meta ls. Give  
reasons  for your  answer .  
Ans :  Alumin ium and  zinc react with mois t air to fo rm a  thin protective layer of oxide op  

their surfaces. This  laye r p revents  furthe r corros io n o f the  meta ls.  
 

16. Why is ca rbon no t  used  for reduc ing a luminium from a luminium oxide?  
Ans :  Because  a luminium has  greater affin ity for oxygen than for carbon, therefore 

ca rbon canno t  reduce  a lumina  (Al2O 3) to a luminium.  
 

17. Draw the d iagram of an electro lyt ic cell used  in the purifica t ion o f copper  and  label in 
the purifica t ion o f copper  and  label the electrode having impure  copper. 

Ans: 
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18. What are ionic compounds ?  List two  propert ies of these compounds .  [SSLC July 2018]  

Ans :  The  compounds  which have  bonds  fo rmed  by loss and  gain of electrons are called 

ionic compounds  o r  electrova lent compound  and  the bond  fo rmed  is known as  ionic 

bond  or electrova lent bond .  
Two  properties of ionic compounds : 
(i)  Ionic compounds  are ha rd  and  brittle.  
(ii) Ionic compounds  have  high melt ing and  boiling points.  

 
19. Exp la in the steps for extrac t ion of copper  from its sulphide  ore. Write  the ba lanced  

equations invo lved  in the process.  
 

Ans: (i) 2Cu2 S + 3O2 
H e a t  

→ 
 
2Cu2O(s) + 2SO2(g) 

 
(ii) 2Cu2O + Cu2S 

H e a t  
→ 

 
6Cu(s) + SO2(g) 

 
20. C orros ion is a  serious p rob lem.  Every yea r  an eno rmous  amount  of money is spend  to  

rep lace  damaged  iron. What  steps can be  taken to  p revent  this damage?  
Ans :  The  rusting of iron can be  prevented by paint ing, oiling, greas ing, galvanizing, 

chrome  plating, anodizing o r  mak ing alloys.  
 

21. Describe electrolyt ic refining of copper with chemica l equations. Draw a  well labelled  
d iagram for it. [SSLC July, 2018] 
Ans :  Electro lyt ic Refining: This me thod  is wide ly used as purificat ion of metals like zinc 

(Zn), copper (Cu), aluminium (Al), chromium (Cr), tin (Sn), lead (Pb), nickel (Ni) and gold 
(Au) .  In this p rocess ,  impure  me ta l is used  a s  anode ,  a  strip o f pure  me ta l is used  a s  

ca thode  and  so lub le  salt o f me ta l is used  a s  electro lyte . O n  pass ing electr ic current  

through the  electro lyte , ca t ions  move  towards  ca thode ,  ga in electrons and  pure  me ta l 

gets deposited on cathode. In electro lyt ic refining of copper, the impuri t ies left behind  at 
anode  called anode  mud  conta ins  va luab le  me ta ls  such as  go ld and  silve r which can be  

recovered  in the native state.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

22. Give reasons for the following: 
(i)   Ionic compounds  have  high melt ing point and  boiling point.  
(ii)  Ionic compounds  conduc t  electr ic ity in mo lten state.  
(iii) Ionic compounds  a re  solid s at room tempera ture  and  a re  somewhat  ha rd .  
Ans :  (i) A large amount  of ene rgy is required to b reak  the strong inter- ion ic attraction.  
(ii)  When ionic  compounds  is p resent  in mo lten state, crysta l structu re de fo rms  and  

they can easily conduc t  electr ic ity w ith the mob ile  ions. 
(iii)  Due  to the strong force of attract ion be tween the posit ive and  negative ions.  
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23. (a) Observe the following chemica l equations : [SSLC April, 2018] 

(i) Al2O3 + 2NaOH → 2NaAlO 2 + H2O  (ii) Al2O3 + 6HCl → 2AlCl3 + 3H2O  
What is the  conc lus ion tha t  you take  about  the  na ture  o f a lumin ium oxide  with the  he lp  

of these equations. Give  reason for your  conclus ion.  
(b) Molten cryolite is mixed  with molten a lumina  in the extract ion o f a luminium by 

electro lys is. Why?  N ame  the  subs tances  tha t  a re  used  a s  anode  and  ca thode  in this 
me thod .  
Ans :  (a) Alumin ium oxide is ampho te r ic in nature.  
Alumin ium oxide is reacting with base in the first equation to give salt &  water,  
It is reacting with ac id  in the second  equa tion to  give  salt and  water. 

Hence ,  it is an ampho te r ic  oxide.  
 

(b) (i)  Molt e n  cryolite  acts as a solvent for alumina forms a n electrolyte  at low  temperature.  
(ii)  H igh temperature  electrolys is  c a n be  avoide d, w hic h  prevents the loss of aluminiu m  

in the form  of vapours.  

(iii) Anode → Gr a phit e  r ods  
(iv) Cathode → C a r bon lining.  

 
24. (a)  Write  the chemica l name  of the coating that fo rms  on silve r and  copper  article s when  

these are left exposed  to mo is t  a ir. 
(b) Exp la in wha t  is galvaniza t ion. What  purpose  is se rved  by it? 
(c)  Define an alloy. How are alloys prepared ?  How do  the properties of iron change 

when: 
(i)  S mall quantity o f carbon is mixed?  
(ii) N ickel and  chromium are mixed  with it? 

Ans :  (a) Silver suiphide, copper carbonate coating is formed on Ag & C u article.  
 

(b)  Ga lvaniza t ion is a  me thod  o f protect ing steel and  iron from rust ing by coating them 
with a  thin layer o f zinc. The  galvanized article is protected agains t rusting even if 

the zinc  coating is b roken.  

(c)   Alloy is a  homogeneous  mixture  of two  or more  meta ls and  non-meta ls. It is prepared 

by first me lt ing the p r imary meta l and  then disso lving the  o the r  e lements  in it in 

definite proport ion. It is then coo led  at room tempera ture.  
(i)  O n mixing carbons , it becomes  ha rd  and  strong,  
(ii) O n mixing N i and  Cr, it becomes  hard and  does  not 

 
25 .  (i) N ame  the me thod  used  to extract me ta ls  o f high reactivi ty. 

(ii)  N ame  the ma in ore of mercury. How is mercury obtained from its ore ? Give  balanced  
chemica l equations.  

(iii) Exp la in wha t  is thermite reaction with the help of ba lanced  equation. How is it used  
to join ra ilway tracks  o r  c racked  machine  pa r ts?  

Ans: (a) Electrolyt ic reduction.  
(b)  Cinnabar (HgS) 

By roasting and  then self reduc tion  
 

2HgS + 3O2 
H e a t  

→ 
 
2HgO +  2SO2 , 

 
2HgO 

H e a t  
→ 

 
2Hg + O2  

(c) Reac tion of F e2 O 3 with Al is used  to join railway tracks and  machine  parts a s  it is 
exothe rmic.  
This  reaction is known as  the rmite  reaction. 1  

Fe2O3 + 2Al → 2F e  +  Al2O 3 +  Heat  
The  amount  of heat evo lved  is so  large that the me ta l (Fe) is p roduced  in the  mo lten 
s ta te .  
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Te xtbook  Exe rc is es  

 
1. Which o f the pairs will give  disp lacement react ions?  

(a) N aC l solut ion and  copper meta l (b) MgC l2 solut ion and  a luminium meta l 

(c) F eS O 4 solut ion and  silver meta l (d) AgN O 3 solut ion and copper metal 

Ans: (d) AgN O 3 solut ion and copper metal. 
 

2. Whic h of the follow ing me thods  is suitable  for prevent ing a n iron frying pa n f r om rusting?  
(a) Applying grease (b) Applying paint 
(c) Applying a  coating of zinc (d) All of the above 
Ans: (c) Applying a coating of zinc 

 
3. An e lement  reacts with oxygen to give a  compound  with high melt ing point. This  

compound  is also solub le in water. The  e lement  is like ly to be  
(a) Calcium (b) Carbon (c) Silicon (d) Iron 
Ans: (a) Calcium 

 
4. F ood  cans  a re  coa ted  with tin and  no t  with zinc  because  

(a) Zinc  is costlier than tin (b) Zinc  has  a  higher  me lt ing po int  than tin 
(c) Zinc  is more  reactive than tin (d) Zin is less reactive than tin 
Ans : (c) Zinc is more  reactive than tin 

 
5. You a re  given a  hammer,  a  battery, a  bulb ,  wires  and  a  switch.  

(a) How could  you use  them to dist inguish be tween samp les  of me ta ls  and  non-meta ls?  

(b) Assess  the  use fulness  o f these  tests in dist ingu ish ing be tween meta ls  and  non-meta ls .  
 

Ans :  (a) If on hammering, the subs tance  gets b reak  into pieces, then it is a  non-meta l. 

But  if the  subs tance  expands ,  then it is a  me ta l.  Tes t  by pass ing electr ic current: P repare  

the circuit and  p lace  the  samp le  be tween the  clips A  and  B  and  switch on the bulb .  If the  
bulb  glows  than it is me ta l 

 
(b) Due  to malleab il ity, the  me ta ls  can be  hammered  into sheet which can be  used  for 
va r ious  purposes .  S ince  meta ls  a re  good  conduc to r  o f electr ic ity, these  a re  used  in 

designing of wire.  
 

6. What are ampho te r ic  oxides? Give  two  examples  of amphote r ic oxides .  
Ans :  Those  meta l oxides  which can react with acids a s  we ll as bases  to from salt and  

wa te r  a re  known as  ampho te r ic  oxides .  

Ex: ZnO and Al2 O3  

ZnO + 2HCl → ZnCl2 + H2 O ZnO + 2NaOH → Na2ZnO2 + H2O 
Al2O3 + 2NaOH → 2 NaAlO2  + H2O Al2O3 + 2NaOH → 2NaAlO3 + H2O 

 
7. N ame  two  meta ls which will displace hyd rogen from dilute acids, and  two  meta ls which  

will not. 
Ans: Al, Zn will displace and Ag, Au will not displace hydrogen from dilute acids.  

 
8. In the  electro lyt ic re fining o f a  me ta l M,  wha t  would  take  the anode ,  the  ca thode  and  the  

electrolyte? 
Ans: Anode → Impure  me ta l 

Cathode →  P ure  meta l 
Electrolyte →  Metal’s salt solut ion  

 
9. P ra tyush took  sulphur  powder  on a  spa tula  and  hea ted  it. They collec ted the  gas  evo lved  

by inver t ing a  test tube over  it, as shown in figure be low.  

(a) What  will be the action of gas on: 
(i) dry litmus paper? (ii) mois t litmus paper? 
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(b) Write  a  ba lanced  chemica l equation for the reaction taking place.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Ans: (a) (i) N o  change in colour of litmus paper.  

(ii) The  co lour  o f litmus paper  will turn red  because  sulphur  is non-meta l and  
the  oxides  o f non-meta l a re  acidic in nature .  

(b)  S + O2 → SO2 

SO2 + HO  →  H2SO 4 
 

10. State two  ways  to prevent the  rust ing o f iron. 
Ans: (i) Coating with Zinc, i.e. galvanisat ion 

(ii) Alloying with C hromium,  nickel and  titanium 
 

11. What type of oxides are fo rmed  when non-meta ls combine  with oxygen?  
Ans: Neutral or acidic oxides.  

 
12. Give  reasons 

(a) Plat inum, gold and  silver are used  to make  jewellery. 
(b) S od ium,  po tass ium and  lithium a re  s to red  under  oil. 
(c) Alumin ium is a highly reactive metal, yet it is used  to make  utens ils for cooking.  
(d) C arbona te  and  sulphide  ones  are usua lly conver ted  into oxides  dur ing the  p rocess  o f 

extract ing.  
Ans :  (a) It is because ,  they do  no t  corrode. Hence ,  do  no t  lose their shine  and  lustre.  

(b)  The  reaction of these substances with oxygen is high ly exothe rmic. This  may cause  

fire, also they react with wa te r  to fo rm base  so  they are kep t  in oil. 

(c)   This  is because  a luminium is good  conduc to r  of heat and  electric i ty. To  prevent its 

reaction with food  at high tempera ture, a  protective layer of a luminium oxide  (A1203)  

is fo rmed  which p revent  furthe r corrosion.  
 

(d)  C arbona te  and  sulphide  o res  are usually conver ted  into  oxides  dur ing the  p rocess  o f 

extract ion because  it is easier to ob ta in me ta l from its oxide  a s  compared  with its 

sulphides  o r  ca rbona tes  ore.  
 

13. You must  have  seen tarnished copper  vesse ls be ing c leaned  with lemon o r  tamarind  
juice. Exp la in why those sour  substances a re  effect ive in cleaning the  vessel.  

 
Ans :  In tarnished copper  vessel, there is layer fo rmed  due  to corrosion which is basic in 

nature. Lemon o r  tamarind  juice which a re  acid ic in na ture  c leans  the  vesse ls  

thorough ly. 
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14. Differentiate between metal and non-metal on the basis of chemical properties. 

Ans: 
Sl.No  Me tal Non –  Me tal 

(i) Metal + O2 → Metal oxide Non − Metal + O2 → Non − Metal oxide 
(ii) Metal + H2O → Metal Hydroxide Non −  Metal + steam → H2 

(iii) Metal + dil acid  → Salt +   H 2 O Non − Metal + acid  → No reaction 
(iv) Metal +  Cl2 → Metal chloride Non − Metal +  Cl2 → Non − Metal chloride 
(v) Metal  +  H2 → Metal hydride  

 
15. A man went door to door posing as a goldsmith he promised to bring back the glitter of 

old and dull gold ornaments. An unsuspecting lady gave a set of gold bangles to him 

which he dipped in a particular solution. The bangles sparkled like new but their weight 

was reduced drastically. The lady was upset but after a futile argument the man had a 

hasty retreat. Can you play the detective to find out the nature of the solution he had 
used? 
Ans: The solution he had used is Aqua regia. It is a mixture of concentrated hydrochloric 

acid and concentrated nitric acid in the ratio of 3 : 1. Aqua regia has the ability to 

dissolve the metals like gold and platinum. Since the outer layer of the gold bangles gets 
dissolved in aqua regia so their weight was reduced drastically. 

 
16. Give reasons why is copper used to make hot water tanks and not steel (an alloy of iron) 

Ans: (i) Copper is good conductor of heat than the steel. 
(ii) Copper will not be corroded by hot water while the steel may be corroded. 
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4. CARBON & ITS COMPOUNDS  
 

Quick Review 
 

 The  element carbon is non-meta l. Its symbo l is C. 
 

 C arbon is a  versat ile e lement  the  pe rcentage  o f ca rbon p resent  in ea r th c rus t  in fo rm o f 

minera l is 0 . 02% and  in a tmosphere  a s  C O 2  is 0 . 03%.  
 

All the living things, plants and  animals are made  up  of ca rbon based  compounds .  

Carbon always from covalent bonds: 

The atomic number of carbon is 6. 

Electronic configuration: 

K L 
 

C(6) 2 4 
 

How carbon attain noble gas configuration? 
 

(i) C arbon is tetrava lent , it does  not fo rm ionic bond  by either losing four electrons (C 4 +) 

or by gaining four electrons (C4−  ). It is because, it is difficult to hold four extra 
electron and would require large amount of energy to remove four electrons. So, 
carbon can form bond by sharing of its electron with the electrons. of other carbon 

atom or with other element and attain noble gas configuration. 
 

(ii)   The atoms of other elements like hydrogen, oxygen and nitrogen, chlorine also form 
bonds by sharing of electrons. 

 
(iii)  The bond formed by sharing of electrons between same or different atoms is covalent 

bond. 
 

 C o v ale nt  B o nd:  A  c ova le nt  bond is  f or me d by s ha r ing  of  e le c t r ons  be tw e e n  a toms .  I n  a  

covale nt bond, the shared pair of electrons be longs  to the valenc e shell of both  the atoms.  
 

Carbon forms covalent bonds.  
 

Conditions  for Formation of a Covalent Bond: 

(i)   The combining atoms should have 4 to 7 electrons in their valence shell. 
 

(ii)  The combining atoms should not lose electrons easily. 

(iii) The combining atoms should gain electrons readily. 
 

(iv) The difference in electro negativities of two bonded atoms should be low. 
 

 Properties  of Covalent Compoun ds: 
 

(i)   Physical states: They are generally liquid or gases. Some covalent compounds may 
exist as solid. 

 
(ii)  Solubility: They are generally insoluble in water and other polar solvents but soluble 

in organic solvents such as benzene, toluene etc. 
 

(iii) Melting and boiling points: They generally have low melting and boiling points. 

(iv) Electrical conductivity: They do not conduct electrical current. 
 

 Steps  for Writing the  Lewis  D ot  Structures  of a  Covalent Compound:  
 

(i) Write the electronic configuration of all the atoms present in the molecule. 

(ii) Identify  how  many  electrons  are  needed  by  each  atom  to  attain  noble  gas 
configuration. 
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(iii) S hare  the  e lec trons  be tween a toms  in such a  w a y  tha t  a ll the  a toms  in a  mo lecu le  

have  nob le  gas configurat io n. 
 

( iv)  K eep  in mind  tha t  the  sha red  e lec trons  a re  counted  in the  va lence  she ll o f bo th the  
a toms  sha r ing it. 

 
(i) H2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) O2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(iii) N2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Saturate d and Unsaturate d Carbon Compounds  

C ompounds  made  up  of hyd rogen and  ca rbon a re  called hyd roca rbon.  

There  are acyclic ca rbon compounds  which fo rm open ca rbon chains .  
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 Single bond between carbon atoms.  D ouble or triple bond between carbon atoms  
−C − C 
Alkanes 

 −C = C − 

Alkenes 

−  C  =  C  −  

Alkynes 
 

Ge ne ra l  formulae  

Cn H2n+2 

Electron D ot  Structure  of Satura te d Hydrocarbons  

Ethane C 2 H 6  
 

Electron D ot  Structu re  of Uns a tura te d Hydrocarbons  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

H − C = C − H 
 
 
 
 

Cyclic or Clos e d Cha in Hydrocarbons :  These  are the hydroca rbons which do  not have  

ca rbon ca rbon c lo sed  cha in.  
 

They are classified as: 
 

(i)  Alicycl ic hydrocarbons :  These  are the hyd roca rbons  which do  not have  benzene  ring 
in the ir  s truc tures .  

 
(ii) Aromatic  hydrocarbons :  These  are the hyd roca rbons  which have  benzene  ring in their 

structures . When hyd rogen bonded  to  ca rbon o f benzene  is subst ituted with ha logens ,  

radica ls o r  other func tiona l groups ,  the  deriva t ives are called a romatic  compounds .  
 

B e nze ne :  It is an aromatic hyd roca rbon which has  the molecu la r fo rmula  C 6H6 .  It has 

alterna t ing ca rbon-  ca rbon single and  doub le  bonds .  
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B e nze ne  can a ls o  be  re pre s e nted a s :  

 
 
 
 
 
 
 

IUPAC name  of hydrocarbon cons is ts  o f  two  parts . It involves: 
 

(i) Word root: N umber  of carbons in the longes t ca rbon chain.  
 

N umbe r of carbon a toms  Word root (Greek name) 

1 
2 

3 

4 
5 

6 

7 

8 
9 

10  

Meth 
Eth 

Prop 

But  
Pent 

Hex 

Hept 
Oct 

Non 
Dec 

 
(ii) Suffix: It depends  on the type of ca rbon -  carbon bond  for single bond ,  suffix is —  ane; 

for double bond, suffix is —  ene; and  for triple bond  suffix is —  yne. 
 

Types  of Formula for Writing Hydrocarbons : 
 

(i)  Mo lecula r  formu la : It invo lves the  actua l number of each type of a tom present in the 
co mpound .  

 
(ii)  Structura l fo rmula : The  actua l a r rangement  o f a toms  is written in structura l fo rmula .  

 
(iii) C ondensed  fo rmula : It is the sho r tened  fo rm o f the structura l formula. 

Functiona l Groups  

 In hydroca rbon chain, one  or more  hyd rogen a tom is replaced by other a toms  in 

acco rdance  with their valenc ies . These  a re  he te roa tom.  
 

 These  heteroa tom o r  group of a toms  which make  carbon compound  reactive and  decides 
its propert ie s a re  called func tiona l group s. 

 
He te ro  a tom Functiona l group  Formula  of functiona l group  

DI/Br  Halo (Chioro/Bromo) —  Cl, —  Br, —  I 

Oxygen 1. Alcohol — OH 

 2. Aldehyde  — CHO  

  
3. Ketone 

 

  
4. Carboxylic acid  

 

Doub le  bond  1. Alkene group  >  C  =  C  <  

Triple bond 2. Alkyne group  — C ≡  C — 
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Homologous  Series : A series of organic compounds  in which every succeed ing member  

differs from the  p revious  one  by —  C H 2   o r  14  a .m.u.  is ca lled  homologo us  series . The  
mo lecu la r  fo rmu la  o f a ll the  membe r s  o f a  homolo go us  se r ie s  can be  de r ived  from a  

genera l formula .  
 

 Prope rt ie s   o f   a   homologous   series :  As  the  mo lecula r  mass   increases  in  a   series, 
phys ica l p roper t ie s  o f the  compounds  show a  va r ia t ion,  but  chemica l p roper t ie s  which 

are de te rmined  by a  func tiona l group  remain the  same  within a  series.  
 

Homologous  series  of alkanes: Genera l formu la : C nH 2 n+ 2 , where  n =  number  of carbon 
atoms. C H4 , C 2H6 , C 3H8 .. 

 
 Homologous  series  o f  a lk e ne s:  Genera l fo rmula : C n H 2 n , where  n =  number  o f ca rbon  

atoms. C 2H4 , C 3H6 , C 4H8 . .  
 

Homologous  series  o f  alkynes: Genera l formula : C nH 2 n− 2 , where  n =  number  of carbon 
atoms. C 2H2 , C 3H4 , C 4H6 . .  

 
Chemica l Propert ie s  o f  Carbon Compounds  

 
(a) Combustion 

C H4  +  2O 2  Combustion →    Combustion C O 2  +  2H2O  +  Heat  +  Light 
 

C arbon and  its compounds  are used  a s  fuels because  they burn in air releas ing lot of 

heat energy.  
 

 Saturated hyd roca rbon genera l ly burn in air with blue and  non-sooty flame .  
 

Unsatura te d hydroca r bon burns in air with yellow sooty flame because percentage  of carbon 

is higher than saturated hydr oc a r bon  w hic h  doe s  not get c omple t e ly  oxidize d in air 
 

(b) Oxidation 
 

Alcoho ls can be converted to carboxylic acid in presence of oxidizing agent alkaline K MnO 4 

(po tass ium permangana te )  o r  acidic po tass ium d ichromate .  
 

CH3CH2OH  →   Al kal ine KmnO 4  O r CH3COOH 

Etha nol Acidic K2Cr2O7 Ethanoic  acid 

 
(c) Addit ion Reaction: 

 
 
 
 
 
 
 

 
Unsa tura ted  hyd roca rbo n add  hyd roge n in the  p resence  o f ca ta lys t  pa llad ium o r  nicke l.  

Vege tab le   oils  a re   conver ted   into  vege tab le   ghee   us ing  this  process.  It  is  also  called  
hydrogenation of vegetab le oils. 

 
(d) Substitut ion R e act ion:  

 

C H4  + Cl2  →    Sunl ight C H3C 1  +  HC 1  
 

S oaps  and D e tergents  
 

 Soap is sodium or potassium salt of long chain carboxylic acid. e.g., C 17H35C O O N a +  
 Soaps are effective only in soft water.  
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Detergents are ammonium or sulphona te salt of long chain of carboxylic acid.  
Detergents are effect ive in both hard and  soft water.  

 
S oap mole cule  has :  

(i) Ionic (hydrophiic) part 
 

(ii) Long hydroca rbon chain (hydrophob ic ) part 
 
 
 
 
 
 
 

Cle ans ing  Action of S oap  
 

Most  dirt is oily in nature and  hyd rophob ic  end  attaches itself with dirt and  the ionic 
end  is surrounded  with mo lecule  o f wa te r .  This  result in fo rmation o f a  radia l structure 

called micelles.  
 

 S oap  mice lle s helps to disso lve dirt and  grease in water and  cloth gets cleaned.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 The  magne ium and  ca lc ium salt present in hard water react with soap  mo lecule  to fo rm 

inso lub le p roduc t  called scum.  This  scum create difficul ty in cleans ing action.  
 

By use of detergent , inso lub le scum is not fo rmed  with hard water and  cloths get 

cleaned effective ly.  
 

Kno w the  Te rms  
 

 Cate nation:  The  self link ing p roper ty o f ca rbon a toms  through cova lent  bonds  to fo rm 

long cha ins  and  r ings  is called ca tena tion.  
 

 Te trava le ncy :  Tetrava lency is  the  s ta te  o f an a tom in which the re  a re  four  e lec trons  

availab le with the a tom for covalen t chemica l bond ing.  C arbon has  a  va lency of four. S o ,  

it is capab le  o f mak ing bonds  with four  other a toms  of ca rbon o r  any other e lement.  
 

Electronegativity: It is the ability of an atom to attract a shared pairs of electrons 

towards itself.  
 

If the  a toms  fo rming a  cova lent  bond  have  d iffe rent  e lec tronega tivit ie s ,  the  a tom with 

higher  e lec tronega tivity pulls  the  sha red  pa ir  o f e lec trons  towards  itself. Thus ,  the  a tom 

with the  higher  e lec tronega tivity deve lops  a  pa r t ia l nega tive  cha rge  and  the  a tom with 

the lower electronega tive develops a  partial positive charge. This bond  with some  polarity 
is called polar covalen t bond.  

 
 Is ome ris m:  The  compounds  which possess  the  same  mo lecula r  fo rmula  but  d iffe rent  

s truc tura l fo rmu lae ,  a re  ca lled  isomers ,  and  the  phenome no n is  known as  isomer is m.  

F o r  example ,  butane  with a  mo lecula r  fo rmula  C 4H 10 has  two  isomers.  
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 Homologous  S e rie s :  It is a  family o f o rganic  compounds  having the  same  func tiona l 

group in which the formulae of success ive members  diffe r by —  C H2  group. F o r  example, 
C H4 ,  C 2H6    C 3H8 ,  C 4H1 0    etc.  All  the  members   of  a   homologous   series  have   simila r 

structures and same chemical properties. 
 

Oxidation:  O xida tion  means   contro lled  combustion.  F o r   example,  when  ethano l  is 

heated   with   alkaline   potassium   permanganate   solution   or   acidified   potassium 

dichromate solution, it gets oxidised to ethanoic acid. 
 

CH3CH2OH   →   Al.KmnO 4+ Heat  CH3COOH 

Ac idif ied K2Cr2 O 7 + Heat  
 

Esterificat ion R e act ion:  When an organic add  reacts with an alcoho l in the presence of 

add catalyst, it produces a sweet smelling (fruity smell) substance called ester. The 

reaction is known as esterification reaction. 

C H3C O O H   +  C2H5OH   →  H2SO 4 C H3C O O C2H5  +  H2O  

Ethanoic acid Ethanol Ethyl acetate (ester) 
 

 Saponif ica t ion R e act ion:  Esters react in the presence of an acid or a  base to give back  

the alcohol and the carboxylic acid. This reaction is known as saponification because it 

is used in the preparation of soap. 

C H3C O OC2H5  →   NaOH CH 3COOH + C 2H 5OH. 

 
 S oaps  and Detergents: S oaps  are sod ium and  potassium salts of long chain (higher) 

fatty adds such as stearic acid, palmitic acid etc. Detergents are ammonium or 

sulphonate salts of long chain hydrocarbons. 
 

Questions: 

1. Identify a  property o f amorphous  silicon in the following.  [SSLC, April 2018]  

(a) Does not bum in the air (b) Has dark grey colour 

(c) Oxidizes at the surface level when heated in the air (d) Less reactive 

Ans: (c) Oxidizes at the surface level when heated in the air. 

2. An example of polyfunctional compound is 
 
[SSLC, April,  2017]  

(a) Glycine (b) Ethanol (c) Ethanamine (d) Methanal 

Ans: (a) Glycine. 
 

3. Match the Column: 

 
 
[SSLC, April,  2018]  

Column I Column II 
 

(A) 
 
Preparation of Methane gas. 

 
(i) 

Production of salts of fatty acids starting 

from oils or fats. 
 

(B) 
 
Substitution reaction. 

 
(ii) 

Conversion of liquid oils into solid 

saturated fats. 
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(C) 
 
Hydrogenation.  

 
(iii) 

Heating fused  sod ium acetate with soda  

lime. 
 

(D) 
 
S aponificat ion. 

 
(iv) 

Expos ing the mixture  o f me thane  and  
chlor ine to ultravio le t light 

Ans: A. (iii), B. (iv), C. (ii), D. (i) 
 

4. What is a  homologous  series o f ca rbon compounds?  

A ns :  A  homologous  series is the family of organic  c ompound having the s a me  functiona l 

group, a nd the successive  (adjacent) me mbe r s  of w hic h  differ by C H 2 unit or 14 ma s s  unit.  
 

5. Write  the name  and  mo lecula r  fo rmula  of the first member  of the homologous  series o f 
a lkynes .  

Ans: Ethyne, C 2H2. 

 
6. Molecula r  fo rmula  o f a  hyd roca rbon is  C 3H 8. Draw its comple te  structure and  write its 

name .  
Ans: 

 
 
 
 

 
The  name  o f the hyd roca rbon is  p ropane .  

 
7. What is the diffe rence be tween two  consecutive members  in a  homologous  series in 

a lkanes  in te rms  of: 
(i) Molecular mass,  (ii) N umber  of atoms of elements.  
Ans: Difference in: 
(i) Mo lecula r  mass  =  14  a.m.u.  

 
(ii) N umber  of atoms of elements =  C Hr  

 
8. Write  the number  o f cova lent  bonds  in the mo lecule  o f Ethane  

Ans: Seven covalent bonds.  
 

9 .  N ame the  p rocess  by which unsa tura ted  fats a re  changed  to  sa tura ted  fats.  
Ans: Hydrogenation.  

 
10. The  molecu la r fo rmula  of the first member  of a  certain group  of organic compounds  is 

C H2O  (HC HO ).  De te rmine  the name  and  the molecula r fo rmula  of the third member  of 

this group  if the members  o f this group  a re  in homologous  series. Wha t  is the genera l 
name  for this group  o f organic compounds?  [SSLC April,  2018]  
Ans: Name → P ropano l/P ropana ldehyde .  

Molecular formula →  C3H6O (C2H5CHO) 
Aldehydes 

 
11. What is a covalent bond? What  type of bond exists in (i) C C l4, (ii) C aC l2? 

Ans :  The  chemica l bonds  fo rmed  be tween two  atoms  by the sharing of electrons 
be tween them is known as  a  covalent bond .  The  shar ing of electrons be tween the two  

a toms  takes  p lace  in such a  way that bo th the  a toms  acquire  s tab le  e lec tronic  

configurat ion of their neares t nob le  gas  

(i) C C l4: Covalent bond (ii) CaCl2: Ionic bond 
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12 .  List two  d iffe rences  be tween sa tura ted  and  unsa tura ted  hyd roca rbons .  

 
Saturate d Hydrocarbons  Unsaturate d Hydrocarbons  

 
(i) 

Hydrocarbons  having single bonds  

be tween ca rbon a toms  a re  called 
sa tura ted  hyd roca rbons .  

 
(i) 

Hydrocarbons  having one  or more  

mult ip le bonds  be tween ca rbon a toms  
a re  ca lled  unsa tura ted  hyd roca rbons .  

 
(ii) 

 
Gives  a  clean flame  on burning,  

 
(ii) 

They give yellow flame with a lot of 

b lack  smoke  on burning.  

 
13. What are covalen t compounds?  Why are they different from ionic compounds?  List their 

three  characte r is t ics .  
Ans :  (a) C ova lent compounds  are those compounds  which are fo rmed  by sharing of 

electrons be tween two  a toms/which conta in cova lent  bonds .  
 

(b)  C ova lent  compounds  are diffe rent from ionic compounds  because  the ionic 
compounds  a re  fo rmed  by the transfe r o f electrons .  

(c)   Three  character is t ic s o f covalen t compounds  are: 
 

(i)   Genera lly have low melt ing and  bo iling points.  
(ii)  Genera l ly inso lub le or less solub le in water but  solub le in organic solvents.  
(iii) Do  not conduct electric ity.  

 
14. Write  the molecula r fo rmula  of the following compounds  and  d raw their electron- dot 

s truc tures : 
(i) Ethane (ii) Ethene (iii) Ethyne 

Ans: (i) Ethane : C 2H6 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) Ethene : C 2H4 
 
 
 
 
 
 
 
 
 
 
 
 

(iii) Ethyne : C 2H2 
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15. State the  meaning o f func tiona l group  in a  ca rbon compound .  Write  the func tiona l 

group  p resent  in 
(i) Ethano l , and  (ii) Ethano ic  ac id  and  a lso  d raw their structures .  
Ans :  F unc tiona l group  is an a tom o r  a  group  o f a toms  that is bonded  to a  ca rbon chain.  
It defines the chemica l property of the organic compound : 

Compound Functional Group Structure  

Etha no l Hydroxyl CH3CH2OH 

Ethano ic  ac id  Carboxylic acid (−COOH) CH3COOH 
 

16. List two  tests for experimenta l ly dist inguishing be tween an alcoho l and  a  carboxylic  
ac id  and  desc r ibe  how these  tests a re  pe rfo rmed .  

OR 
How would  you distinguish experimenta l ly be tween an alcoho l and  a carboxylic acid? 

Ans :  (i) W e  can d is t ingu is h be tween an a lcoho l and  a  ca rboxylic  ac id  on the  bas is  o f 

their reac t ion with sod ium ca rbona te  and  sod ium hyd rogen ca rbona te .  C arboxylic  ac id s  

reac ts  with sod ium ca rbona te  and  sod ium hyd rogen ca rbona te  to  evo lve  C O 2   gas  tha t  

turns  lime  wa te r  milky.  Alcoho l,  on the  o the r  hand ,  do  no t  reac t  with sod ium ca rbona te  

and  sod ium hyd rogen ca rbona te .  
 

(ii) Alcoho l reacts with sodium meta l to p roduce  hyd rogen gas  with rapid effervescence . 

O n  the  o the r  hand ,  ca rboxylic  ac id  does  no t  show this  type  o f chemica l reac t ion with 

sod ium meta l.  
 

17. Give  two  examples  o f covalen t compounds  which you have  studied . State any four 
properties in which covalent compounds  differ from ionic compounds .  
Ans :  Two  examples  o f covalent compounds  are ethano l, and  ethano ic acid. 

Diffe rence be tween the properties o f Covalent and  Ionic compounds : 
 

Sl.No  Covalent Compounds  Ionic Compounds  

(i) They are readily solub le in organic solvent They are not solub le in organic solvent 

(ii) They do not ionize They ionize in organic med ium 
 

(iii) 
They a re  bad  conduc to r  o f heat and  
electricity 

They are good  conduc to rs o f heat and  
electricity 

 
18. List tw o reasons for carbon f or ming  a  large numbe r  of c ompounds .  N a me  the type of 

bonding  f ound in mos t  of its c ompounds .  Why doe s  carbon f or m c ompounds  ma inly  by this 

kind of bonding.  Give  reason w hy the carbon c ompounds :  
(i)  Generally have low melting and boiling points.  
(ii) D o not conduct electricit y in  molte n state.  

Ans : Two  of the ma in reason because  of which ca rbon fo rms  a large number  o f organic 
compounds  are: 
1. Te trava le nt  na ture  o f ca rbon  2. Greater C —C  bond  strength 
C arbon compounds  a re  fo rmed  by covalent bonds .  
(i)   C a r bon c ompounds ,  ha ve  low  melt ing a nd boili ng point be c a us e  these c ompounds  

are bonde d  w ith  covale nt bond a nd also forces of attraction be tw e e n  these 

molec ules are not very strong.  
 

(ii)  Because  ca rbon compounds  a re  cova lent  in nature , they a re  bad  conduc to rs  o f 
electric ity; they lack free electrons .  

 
19. What is saponif ica t ion?  [SSLC June  2016]  

Ans :  Process o f neutra liz ing the fatty acids present in the oils or fats by add ing sod ium 

hydroxide or Vo tass ium hyd roxide  is saponificat ion.  
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20. N ame  the p roduc ts  fo rmed  when e thano ic  acid  reacts with a  sod ium hyd rogen  

ca rbo na te .  
Ans :  S od ium ethanoa te, ca rbon dioxide and  water.  

 
21. Draw the electron do t  structure o f nitrogen mo lecule .  

 
Ans: 

 

 
22 .  What happens  when methane  is burnt  in air? 

Ans :  Methane  bums  in air with the formation o f ca rbon dioxide and  water. 

CH4 + 2O2  ⟶  CO2 + 2H2O + Heat energy 

 
23. (i) Descr ibe the mechanism of cleans ing action o f soaps.  [SSLC July, 2018]  

(ii) Why do  soaps not work  in hard water? 
Ans: (i) Soap molecu les form mice lle s where ionic end  of soap dissolves in water while 
ca rbon cha in disso lves in oil. The  emuls ion in wa te r  thus fo rmed  helps in dissolv ing the  

dirt in wa te r  and  we  can wash our  c lo thes  clean.  
 

(ii) S oaps  react with ca lc ium or magnes ium ions  to fo rm an inso lub le subs tance  which 
results in was tage  o f soap .  

 
24. What is hydrogena tion of Oils? Write two  advantage of its. [SSLC April,  2016]  

Ans :  It is the process o f conver t ing liquid oils into solid fat by passing hyd rogen gas in 

p resence  o f suitab le catalys t .  
A dv an tages: 
(i) Shelf life increases (ii) Easy to transpor t 

 
25. List any four differences be tween soaps  and  detergents.  

Ans :  Difference be tween soaps and  detergents : 

Sl.No  S o aps  D e te rgents  
 

(i) 
They are sod ium salts of long chain 

fatty acids 
These  are sod ium o r  po tass ium salts o f 

sulphonic  acids o f hyd roca rbons  
 

(ii) 
S oaps  canno t  be  used  with ha rd  

water 
Detergen ts work  well with hard and  soft 

water 

(iii) They are fully biodegradab le  They are non –  biodegradab le  

(iv) They take time to disso lve in water They dissolve faster in water. 

 
26 .  The  structura l fo rmula  o f an ester is: 

 
 
 
 
 
 
 

Write  the structura l fo rmula  of the acid and  the alcoho l from which it might  be  

prepared. N ame  the process of formation o f ester.  
 

Ans: CH3 COOH   +   C4 H9 OH  → 
Acid  Alcohol 

CH3 COOC4H9 + H2O 
Es ter 
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Process is Esterif ica t ion.  

 
27. What are esters? How they are p repared?  List two  uses o f esters.  

Ans :  Esters are the derivat ives of carboxylic acids which contain —C O O R group. The  -  

O H group  in an acid is replaced by —O—  alkyl or aryl group  to fo rm an ester. Esters are 

represented by the fo rmula  R1C O O R2 where  R1  and  R2 represent an alkyl or aryl 
group. P rep aration of esters: When carboxylic acids a re  hea ted  with alcoho ls in the 

p resence  o f an ac id  catalys t, esters a re  p roduced .  
 
 
 
 
 

 

Us e s  o f  e s ters: 
(i)   Esters are used  in food  as  flavou rs and  fragrances.  
(ii)  In making of soaps 
(iii) Esters are used  a s  solven ts 
(iv) Ester are used  in medic ines .  

(v)  Esters a re  used  a s  emuls ifying agents.  
 

28. (a) What  is isomerism?  N ame  the isomers o f butane .  [SSLC April,  2018]  
(b) N ame  the air pollutant libera ted dur ing incomple te  combustion o f me thane .  
(c) N ame  the importance of hydrogena tion o f oils. 

Ans :  (a) P henomenon in which organic compounds  have  same  molecular fo rmula  
with diffe rent structura l a r rangement  o f a toms  in them is known as  isomerism.  

n-butane  and  iso -butane .  
(b) Carbon monoxide (C O ) 
(c) Hydrogena ted oils. 

(i)  Have more  shelf life, easy to transport.  (ii) Do not produce foul smell.  
 

29. (a) The  boxes  given he re  with numbers  1, 2, 3  and  4  represent a  class of hyd roca rbons .  
Write  the name  of first member  of that respect ive class acco rding to the numbers  given.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) N ame  the func tiona l group  in the following structures of hyd roca rbon compounds  

and  name  these  hyd roca rbon compounds : 
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[ SSL C  June , 2016]  
 

Ans: (a)(1) Methane (2) Ethyne (3) Cyclopropane  (4) Benzene 
 

(b) (i) Carboxylic group, Butano ic acid  (ii) Aldehyde, Propanal 
 

30. What would  be  the electron do t  structure o f a  mo lecule  o f sulphur  which is made  up  of 
eight a toms  o f sulphur?  
Ans: 

 
 
 
 
 
 
 
 
 
 

 

Te xtbook  Exercises :  
 

1. Ethane ,  with the  mo lecula r  fo rmula  C 2 H 6 has  
(a) 6  covalent bonds  (b) 7  covalent bonds  (c) 8  covalent bonds  (d) 9  covalent bonds 
Ans: (b) 7  covalent bonds 

 
2. Butanone  is a  four-ca rbon compound  with func tiona l group  

(a) Carboxylic group (b) Aldehyde (c) Ketone (d) Alcohol 
Ans: (c) Ketone 

 
3. While  c ooking,  if the bot tom of the vessel is getting bla c ke ne d  on the outside ,  it me a n that 

(a) F ood is not cooked complete ly (b) The fuel is not burning comple te ly  
(c) The fuel is wet (d) The fuel is burning comple te ly 
Ans: (b) The fuel is not burning comple te ly 

 
4. Exp la in the  na ture  o f cova lent  bond  us ing the  bond  fo rmation o f 

CH3Cl. 
A ns :  The  carbon a tom will share 4  electrons a nd hydr oge n  or  chlorine 

share one  e a c h to be c ome  stable.  I n  this w a y, C  f or ms  three covale nt 

bonds  w ith  hydr oge n  a toms  a nd one  covalent bond w ith  chlor ine a tom.  
 

5. Draw the electron do t  structures for (a) Ethano ic acid (b) H 2S  (c) 

Propanone (d) F 2 

Ans: 
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6. What is a  homologous  series? Exp la in with an example .  

Ans :  The  family of organic compounds  in which all the members  can be  represented by 

same  genera l fo rmula  is known as  homologous  series.  

E.g. All the membe rs of alcoho l homologous  series can be  represented by C nH 2 n + 1  

formula.  
 

7. How can e thano l and  e thano ic  acid  be  diffe ren tia ted on the  bas is  o f their phys ica l and  
chemica l p roper ties? 
Ans :  Ethano l has  low boiling point (18℃) as compared  to ethano ic ac id  (118℃) 

Ethano l can’t react with sod ium ca rbona te  while  e thano ic  acids p roduces  C O 2 gas. 
 

8. Why does  mice l le formation take place when soap  is added  to water? Will the mice l le be  
fo rmed  in o the r  so lvents  such as  e thano l a lso?  
Ans :  Mice lle formation takes place due  to two  opposite ends  in soap  molecules, the  
hydroph ilic end ,  i.e. wa te r  solub le and  the hyd rophob ic  end ,  i.e. wa te r  repe lling end .  

 
9. Why re  ca rbon and  its compounds  used  as  fue ls fo r  most  app lica t ion?  

Ans :  Because  these compounds  have  high calorif ic value and  low ignit ion tempera ture.  
 

10. Exp la in the  fo rmation o f scum when ha rd  wa te r  is treated with soap?  
Ans :  When soap  is added  in ha rd  wa te r ,  the ca lc ium and  magnes ium ions  cause  

precip itat ion of soap  and  the precip ita te fo rmed  is called scum.  
 

11. What change  will you observes if you test soap  with litmus paper  (red and  blue)? 
Ans :  It will change  red litmus into blue and  no  effect will b e  there on blue litmus.  

 
12. What is hyd rogena tion?  What  is its indus tr ia l applica t ion?  

Ans :  The  reaction in which unsa tura ted  hyd roca rbon combines  with hyd rogen in the 
presence  o f nicke l o r  pa llad ium is known as hyd rogena tion react ion. 

Applicat ion: Convers ion of vegetab le oil into vegetab le ghee.  
 

13. Which of the following hydroca rbon undergo  addit ion reactions?  

C2 H6 ,  C3 H8 ,   C3 H6 ,   C2 H2  and  CH4 
Ans: C3 H6   and  C2 H2  

 
14. Give  a  test which is used  to diffe rentia te chemica lly be tween butter and  cook ing oil? 

Ans: The  cooking oil will fade the colour of Baeyer’s reagent (alkaline K MnO 4 sol. and 

b romine  water). The  butter will no t  have  any effect on these reagents.  
 

15. Exp la in the  mechanism o f the cleaning action of soap. 

Ans :   W h e n  s oa p  is  dis s olve d   in   w a te r ,   it  f or ms   a  
colloida l suspension. In this colloida l suspension, the 

soap molecule s cluster together to form micelles and 

remain   radially suspended in   water with the  
hydrocarbon end towards the centre and the ionic end 
directed outward. The dirt particles always adhere to 

the oily or greasy layer present on the skin or clothes. 

When a dirty cloth is dipped into a soap solution, its 

non-polar hydrocarbon end of micelles get attached to 

the grease or oil present in dirt and polar end remains 

in  water  layer.  The  mechanical  action  of  rubbing 
subsequently, dislodges the oily layer from the dirty surface shaping it into small globules. A 
stable emulsion of oil in water is formed. The emulsified oil or grease globules bearing the 

dirt can now be readily washed with water. 
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5. PERIODIC CLASSIFICATION OF ELEMENTS  

 
Quick Review 

 
Need for Periodic Classification 

 
 To  make  the  s tudy o f these  e lements  easy,  these  e lement  have  been d ivided  into  few 

groups in such a way that elements in the same group have similar properties. Now 

study of a large number of elements is reduced to a few groups of elements. 
 

 Dobe re ine r’s  Triads :  When e lements  were  a rranged  in the o rde r  o f inc reas ing a tomic  

masses, groups of three elements (known as triads), having similar chemical properties 

are obtained. 
 The  a tomic  mass  o f the  midd le  e lement  o f the  t r iad  was  roughly the  ave rage  o f the  

atomic masses of the order two elements. 
 

Elements Atomic Mass 

Ca 40.1 

Sr 87.6 

Ba 137.3 
 

Limitations: Only three triads were recognized from the elements known at that time. 
 

Li Ca Cl 
 

Na Sr Br 
 

K Ba I 

 Dobere ine r  could  identify only three triads. He  was  no t  ab le  to  p repare  triads o f all the  

known elements. 

 N e wlands  L a w o f  Octave s :  John N ewlands  a rranged  e lements  in o rde r  o f inc reas ing  
atomic mass. 
It states when elements are arranged in increasing order of atomic mass, the properties 

of the eighth element are a kind of repetition of the first, just like notes of music.  
Table  showing Newlands  Octaves: 

 
Sa 

(do) 
re 

(re) 
ga 

(mi) 
ma 
(fa) 

pa 
(so) 

dha 
(la) 

ni 
(ti) 

H Li Be B C N O 
F Na Mg Al Si P S 
Cl K Ca Cr Ti Mn Fe 

Co & Ni Cu Zn Y In A Se 

Br Rb Sr Ce, La Za   
 

Limitat ions  of Newlands  law of octaves: 
 

(i)   The law was applicable to elements up to calcium (Ca) only. 
 

(ii)  It contained only 56 elements. Further it was assumed by Newlands that only 56 
elements existed in nature and no more elements would be discovered in the future. 

 
(iii) In order to fit elements into the table, Newlands adjusted two elements in the same 

column as fluorine, chlorine and bromine which have very different properties than 

these elements. Iron, which resemble cobalt and nickel  in properties, has been 

placed differently away from these elements 
 
 
 
 

BY SHAIK MALIK X STATE SCIENCE NOTES 50 



 

 
Mende leev’ s  P e r iod ic  Tab le : Dmitr i Ivanovich Mende leev,  a  Russ ian chemis t ,  was  the  

most important contributor to the early development of a periodic table of elements 
where in the elements were arranged on the basis of their atomic mass and chemical 

properties. 
 

Cha racteris tics  of Mendeleev’s  Periodic Table : 
 

(i)   Me nde le e v   a r r a nge d  all  t he  63 know n  e le me nt s   in  inc r e a s ing   or de r   of  their a tomic  
ma s s e s .  

 
(ii)  The   table   consists  of   vertical  c olumns   calle d  ‘ gr oups ’   a nd  horizonta l  r ow s   called 

‘periods’.  
 

(iii) The  e le me nt s  w ith  similar physical a nd c he mic a l propert ies c a me  unde r  s a me  groups.  
 

Mende le e v ’s  Pe riodic  Law:  The  p roper t ie s  o f e lements  a re  the  pe r iod ic  func tions  o f 

their atomic masses. 
 

Merits  of Mendeleev’s  Periodic Table  
 

(i)  Mendeleev left some blank spaces for undiscovered elements. 
 

(ii) Mendeleev predicted the discovery of some elements and named them as eka-boron, 
eka aluminium and ekasilicon. 

 
(iii)Noble gases discovered later could be placed without disturbing the existing order. 

 
Limitat ions  of Mendeleev’s  periodic table : 

 
(i)   Position of Hydrogen: Could not assign a correct position to hydrogen as hydrogen 

resembles alkali metals as well as halogens. 
 

(ii)  Position  of  Isotopes:  Isotopes  are  places  in  same  position  though  they  have 
different atomic masses. 

 
(iii) Separation of chemically similar elements while dissimilar elements are placed in the 

same group. 
 

M ode rn  Periodic  Table :  Henry  Moseley  gave  a  new  property  of  elements,  ‘atomic 

numbers’ and this was adopted as the basis of Modern Periodic Table. 
 

M ode rn Periodic Law:  Properties of elements are the period ic func tions o f their atomic 

numbers. 
 

 Position of e lements  in mode rn periodic table : 
 

(i)   The Modern Periodic Table consists of 18 groups and 7 periods. 
 

(ii)  Elements present in any one group have the same number of valence electrons. Also, 
the number of shells increases as we go down the group. 

 
(iii) Elements present in any one period, contain the same number of shells. Also, with 

increase in atomic number by one unit on moving from left to right, the valence shell 

electron increases by one unit. 
 

(iv) Each period marks a new electronic shell getting filled. 
 

Trends  in the  Modern Periodic Table : 
 

(i) Periodicity in Prope rties: The properties of elements depend upon the electronic 

configuration which changes along a period and down a group in the periodic table. 

The periodicity properties i.e. repetition of properties after a regular interval is due to 
similarity in electronic configuration. 
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(ii) Tendency to lose  or gain e lectron: Chemical reactivity of an element depends upon 

the ability of its atoms to donate or accept electrons. 
 

(iii)Variations of tendency to lose  e lectron down the group: Tendency to lose electron 
goes on increasing down the group. 

 
Reason: It is due to the increase in the distance between the valence electrons and the 

nucleus as the atomic size increases down the group, the force of attraction between the 
nucleus and the valence electrons decreases, therefore, tendency to lose electron also 

increases down the group. 
 

(iv) Variation  of  tendency  to  lose   e lectron  along  a  period: It goes on decreasing 
generally along a period from left to right with decrease in atomic size. 

 
Reason: Due to decrease in the atomic size, the force of attraction between the valence 

electrons and the nucleus increases and, therefore, electrons cannot be removed easily. 
 

(v) Variation of tendency to gain electron down the group: It goes on decreasing 

down the group in general. Reason: Due to increase in atomic size, the force of 

attraction between the nucleus and the electron to be added becomes less. 
 

(vi) Variation o f te nde ncy to  gain e le ctron along a pe riod: It increases left to right in a period.  
 

Reason: It is due to decrease in the atomic size which leads to an increase in the force 

of attraction between the nucleus and the electron to be added. 
 

M e ta ll ic   and  non-me ta llic  characte r:   Group  1  to  12   a re   me ta ls .  Group   13  to   18  

comprises  non-meta ls ,  me ta llo id s  and  meta ls .  
 

Properties  of Metals : 
 

(i)   They are malleable. 
(ii)  They are ductile. 
(iii) They are good conductors of heat and electricity. 

(iv) They have generally 1 to 3 valence electrons. 
(v)  They have the same or less number of electrons in their outermost shell than the 

number of shells. 
(vi) They are mostly solids. 

 
Properties  of Non-metals : 

 
(i)   They exist in solid, liquid or gaseous state. 
(ii)  Non-metals are generally brittle. 
(iii) They are non-conductors. 
(iv) They have 4 to 8 valence electrons. 

 
Know the Terms 

 
Mende le e v ’s   Pe riodic   Law:  This  law s ta te s  tha t  the  p roper t ie s  o f e lements  a re  the  

periodic function of their atomic masses. 
 

Anomalies   in  a r rangement   o f  elements  based   on  increas ing  a tomic   mass  could   be  
removed when the elements were arranged in order of increasing atomic number, a 

fundamental property of the element discovered by Moseley in 1913. 
 

M ode rn Pe riodic  Law:  Accord ing to this law,  the  p roper t ie s  o f e lements  a re  pe r iod ic  

function of their atomic number. 
 

The 18 vertical columns in modern periodic table are known as groups whereas 7 

horizontal rows in modern periodic table are called periods. 
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 Pe riodic ity :  W he n  the  e lements  a re  a rranged  in o rde r  o f inc reas ing a tomic  numbers ,  

e lements  with s imila r  chemica l   p roper t ie s  a re  repea ted  a t  de finite  inte rva ls .   This  is  
known as periodic ity.  

 
Atomic  R adius :  Atomic  radius is defined as  the distance from the centre o f the nuc leus  

of an a tom to the oute rmost  shell o f electrons.  
 

Cova le nt  R adii:  It is defined  as half of the distance be tween the  centre of nuc le i o f two  
a toms  (bond  length) bonded  by a  single cova lent  bond  e.g., bond  length in case  o f H— H  

is 74  pm.  
Cova le nt  radius : ½ x 74  =  37  pm 
It can be  measured  in case o f d ia tomic  mo lecules  o f non-meta ls.  

M e tall ic  R adii:  It is de fined  as  half o f the inte rnuc lea r d is tance  be tween the  two  meta l 

ions in a  meta ll ic crysta l.  
 

M e ta llo ids :   Those  e lements  which resemble  bo th meta ls  and  non- meta ls  a re  ca lled  

meta llo ids . They a re  a lso  called semi-meta ls .  e.g., Bo ron,  Silicon, Germanium,  Arsenic ,  

Antimony, Tellur ium and  Polonium.  
 

 Is o tope s :  Elements  whic h have  same  a tomic  number  but  d iffe rent  mass  number  a re  

called isotopes.  
35.5 

Example : Cl, 
17 

Que s t ions : 

37.5 
Cl  or 

17 

1 2 3 
H, H, H 

1 1 1 

1. The  a tomic  number  o f an e lement  X’  is 16. In the modem period ic table the e lements  
be longs  to  this b lock  and  period.  
(a) p  –  block, 3 rd period  (b) p  –  block, 2 n d period  
(c) s –  block, 3 rd period  (d) s –  block, 2 n d period  
Ans: (a) p  –  block, 3 rd period  

 
2. Write  the number  o f Vertica l co lumns  in the modern period ic table. Wha t  are these  

co lumns  called? 
Ans :  There  a re  18  vertica l co lumns  in the modem period ic table and  these are known as  
groups .  

 
3 .  What a re  ca t ions  and  anions?  

Ans :  Posit ive ly charged  ions are called cations and  negative ly cha rged  ions are called 

anions .  
 

4. State Mendeleev’s periodic law. Write two  achievements of Mende leev’s period ic table. 

Ans: Mendeleev’s Periodic Law “Properties of elements are the periodic function of their 

a tomic  masses . ” 
Achievements : 
(i)   It could class ify all the e lements  discovered at that time. 
(ii)  It helped in discovery of new elements .  
(iii) It helped in correction o f atomic mass  of some  of the elements.  

 
5. Give  an account  of the process adop ted  by Mende leev for the classif ica t ion o f elements.  

How did he arrive at “Periodic Law”? [NCERT Exemplar]  
Ans :  (i) W he n  Mende lee v s ta r ted  his  work ,  63  e lements  were  known.  H e  s tud ied  the  

compounds  o f these  e lements  with oxyge n and  hyd rogen.  H e  se lec ted  hyd roge n and  

oxygen  a s   they  are  ve ry  reactive  and   fo rmed   compounds   with  mos t   elements.  The  
fo rmu lae  o f the  hyd r ides  and  oxides  fo rmed  by an e lement  were  trea ted  a s  one  o f the  

basic propert ie s o f an e lement  for its class ificat ion.  

(ii)  Elements  with simila r  propert ie s were  a rranged  in a  group .  
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(iii)  Mendeleev observed that elements were automatically arranged in the order of 

increasing atomic masses. 
 

6. (i) What are metalloids? 
(ii) Name any four metalloids? 
Ans: (i) Borderline elements which are intermediate in properties between metals and 
non-metals are called metalloids. 

(ii) Boron, silicon, germanium and arsenic. 
 

7. What were the limitations of Newlands’ law of Octaves? 
Ans: The limitations of Newlands’ Law of Octaves are: 
(i)   The law was applicable to elements upto calcium (Ca) only. 
(ii)  It contained only 56 elements. Further it was assumed by Newland that only 56 

elements existed in nature and no more elements would be discovered in the future. 
(iii) In order to fit elements into the table, Newland adjusted two elements in the same 

column as fluorine, chlorine and bromine which have very different properties than 

these elements. Iron, which resembles cobalt and nickel in properties, has been 

placed differently away from these elements. 

 
8. (a)  Why did Mendeleev have gaps in his periodic table? 

(b)  State any three limitations of Mendeleev’s classification? 
(c)  How does electronic configurations of atoms change in a period with increase in 

atomic number? 
Ans: (a) Gaps were left for undiscovered elements in the periodic table. 

 
(b)   (i)   Position of hydrogen was not justified. 

(ii)  Increasing order of atomic mass could not be maintained. 
(iii) Isotopes have similar chemical properties but different atomic masses, they 

cannot be given separate places. 
(c) Number of shells remains the same, number of valence electrons goes on increasing 

from left to right in a period fill octet is complete. e.g., 
 

Li 
2, 1 

Be 
2, 2 

B 
2, 3 

C 
2, 4 

N 
2, 5 

O 
2, 6 

F 
2, 7 

Ne 
2, 8 

 
9. A part of s-block in the modern periodic table is given here. The correct arrangement of 

these a toms  in the inc reas ing o rde r  o f there a tomic  size is [SSLC June , 2016]  
 
 
 
 
 
 
 
 

 
(a) Na,Mg K (b) K, Na, Mg (c) Mg, Na, K (d) Na, K, Mg 
Ans: (c) Mg, Na, K 

 
10. Write any one difference between the electronic configuration of group-i and group-2 

elements. 
Ans: Group 1 elements have 1 valence electron while Group 2 elements have 2 valence 

electrons. 
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11. List any two  properties o f the elements be longing to the first group  o f the modern  

periodic table.  
Ans :  First group  elements are also known as  alkali metals. They possess following 

propert ie s : 
(i)  These elements exhib it +1  valency.  
(ii) These  are ve ry reactive as they are not found  freely in nature.  

 
12. What is ionisa t ion ene rgy ? How does  ionisa t ion ene rgy vary along the period in the 

modern period ic table? [ SSL C  June , 2016]  
Ans :  The  energy required to remove  the electron from the outermost shell of an isola ted 

gaseous  atom is known as ionisa t ion energy. It increases while go ing from left to right 
in modern period ic table.  

 
13. What are electropos it ive a toms? How does electro positivity va ry along the period in 

modern period ic table? [SSLC June  2016]  
Ans :  Atoms  which give up  electrons to fo rm cations are called electropos it ive a toms.  

Decreases while going from left to right. 
 

14. How does  the a tomic  radius change  as we  go: 
(i) F rom left to right across a  period  (ii) Down a  group in the periodic table? 
Ans: On going 
(i)   F rom left to right ac ro ss  a  period , a tomic  rad ius  dec reases  a s  one  p ro ton and  one  

electron a re  added  continuous ly, there fo re effec t ive nuclea r cha rge  increases.  

(ii)  Down a  group  in the period ic table, a tomic  rad ius  increases because  number  o f 
shells goes  on increas ing, there fo re d is tance  be tween nuc leus  and  va lence  shell 
inc reases .  

 
15. (i)  Atomic  radius of hyd rogen is 37  pm.  Exp ress  it in metres.  

(ii) How does atomic  size vary in a group and  in a period. 

Ans: (i) 1pm = 10− 1 2m. 
Atomic  radius =  37  x 1 0 − 1 2   m  

(ii) In a  group  a tomic  size : increases down the group .  
In a  period atomic size: decreases in moving from left to right.  

 
16. The  atomic number  of elements A,  B, C, D and  E are given be low  

 

Element A B C D E 

Atomic No 7 10  12  4 19  

F rom the above  table answer  the following questions : 
(i)   Which two  elements are chemica l ly simila r? 
(ii)  Which is an inert gas? 
(iii) Which element belongs to 3 rd period of periodic table? 
(iv) Which element among these is a non-meta l? 
Ans: (i) C and D  (ii) B (iii)C (iv)A 

 
17. How many groups  and  periods are there in the modern period ic table? How do  the 

a tomic  size and  meta llic characte r of elemen ts va ry as we  move?  
(i)  Down a group and  
(ii) F rom left to right in a period.  
Ans :  There  a re  18  groups  and  7  periods in the modern period ic table.  
(i)   Atomic  size genera l ly increases down a  group  due  to the addition of new shell and  

meta ll ic cha rac te r  a lso  increases down a  group  due  to  the  inc rease  in tendency to  

lose electrons.  
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(ii)   Atomic  size goes on decreasing along a  period from left to right. Metallic character 

decreases  a long a  pe r iod  due  to dec rease  in tendency to  lose electrons.  
 

18. What is meant by ‘group ’ in the modern periodic table? How do  the following change  on 
moving from top to bo ttom in a  group? 
(i)   N umber  of valence electrons 
(ii)  N umber  of occupied shells 
(iii) Size of atoms 
(iv) Metallic character of element 
(v)  Effec t ive nuclear charge exper ienced by valence electrons.  

 
Ans :  Vertica l co lumns  o f the period ic table are known as  groups.  
(i)  The  number  of valence electrons remains  constant when we  move  down the group .  
(ii) The  number  o f occup ied  shells increases down the  group .  
(iii) The  size of a tom increases down the group.  
(iv) The  meta llic characte r o f elemen ts increases down the group. 

(v)  The  effect ive nuclear charge decreases down the group.  
 

19. N ame  any two  e lements  of group  one  and  write their electron ic configurat ions. Wha t  

simila r ity do  you observe in their electronic configurat ions? Write  the formu la of oxide 

of any of the above  said element.  
Ans :  (i) Two  elements o f group 1  are Na, K  / S od ium,  potass ium.  

Electronic configurat ions N a  =  2,8,1; K  =  2,8,8,1  
(ii) Simila r ity : Bo th have  one  valence electron / O ne  electron in oute rmost  shell.  

(iii) Oxide: Na2O  / K 2O . 
 

20. Two  elements ‘A’ and ‘B’ belong to the 3 period of Modern periodic table and are in 
group  2  and  13  respect ive ly. C ompare  their fo llowing characte r is t ic s in tabula r fo rm: 
(i)   N umber  o f electrons in their a toms  
(ii)  Size of their atoms 
(iii) Their tendenc ies to lose electrons 

(iv) The  formula of their oxides 
(v)  Their metallic character 
(vi) The  formula of their chlor ides.  

Ans: 
Sl.No  Characteris t ics  A B 

(i) N umber  o f electrons in their a toms  4  or 12  o r  20  5  or 13  o r  21  
(ii) Size of their a toms  Bigger Smaller 
(iii) Their tendenc ies to  lose electrons More Less 
(iv) The  formula of their oxides AO B2O3 
(v) Their metall ic characte r More metallic Less Metallic 

(vi) The  formula o f their chlor ides ACl2 BCl3 

 

21. An element ‘X’ belongs to 3rd period and  group 16  of the Modern Periodic Table.  
(i)   Determine the number  of valence electrons and  the valency of ‘X’.  
(ii)  Molecula r formula of the compound  when ‘X’ reacts with hydrogen and write its 

e lec tron do t  structure.  
(iii)  N ame  the elemen t ‘X’  and  state whethe r it is metall ic or non-metall ic.  
Ans: (i) Electronic configura t ion o f X =  2,8,6.  

Valence  electrons =  6 , 

Valency =  8 – 6 = 2 

(ii) Formula with hydrogen −  H2X or H2S  

 
(iii) Sulphur ; non-meta l.  
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22. N a,  Mg and  Al are the e lements  of the same  period of modern period ic table having one, 

two  and  three va lence  electrons respect ive ly. Which o f these e lements  (i) has  the larges t 
a tomic  rad ius , (ii) is least reactive?  Justify your  answer  stating reason for each case.  

 
Ans :  (i) N a  will have  the largest a tomic  radius as a tomic  size goes  on decreas ing a long a  

pe r iod  from left to  r ight .  It is due  to  inc rease  in nuc lea r  cha rge  (number  o f p ro tons  in 

nuc leus)  which pulls  the  e lec trons  towards  it, i.e., fo rce  o f a t t rac t ion be tween nuc leus  

and  va lence  electrons increases, there fo re a tomic  size decreases.  
 

(ii) Al is least reac t ive  because  reac t ivity o f an e lement  depends  upon the  ab ility o f its 

a toms  to dona te  o r  accep t  electrons. Tendency to  lose electrons a long a  pe r iod  genera l ly 

dec rease  with dec rease  in a tomic  s ize ,  i.e., the  fo rce  o f a t t rac t ion be tween the  va lence  
electrons and  the  nuc leus  increases, there fore e lec trons  canno t  be  removed  easily. 

 
23. F our  elements F, Q ,  K  and  S  belong to the third period of the Modern Period ic Tab le  and  

have  respect ive ly 1,3,5 and  7  electrons in their oute rmost  shells. Write  the  electron ic 

configura t ions o f Q  and  K  and  determine their valenc ies. Write  the mo lecula r fo rmula  o f 
the compound  fo rmed  when P  and  S  combine .  
Ans: Electronic configura t ion o f Q  =  2, 8, 3  

Valency of Q  =  3 
Electronic Configura t ion o f R =  2, 8, 5  

Valency of R = 8 −  5 = 3 
Electronic configura t ion o f P  2, 8, 1  

Electronic configurat ion o f S  =  2, 8, 7  
F ormula : P S /N aC 1  

24. S tudy the following table in which posit ions of six elemen ts A,  B,  C, D,  E and  F  are 
shown as  they a re  in the modern pe r iod ic  table : 

 
Group  

⟶ 
Period  ↓ 

1 2 3 – 12 13  14  15  16  17  18  

1. 
 
2. 

A    

D 

 

E 

B   C 
 

F  

 
O n the basis of the above  table, answer  the following quest ions : 

(i)   N ame  the elemen t which forms only covalent compounds .  
(ii)  N ame  the elemen t which is a  meta l with valency three.  
(iii) N ame  the element which is a non-metal with valency three. 

(iv) O ut  of D and  E, which is bigger is size and  why?  
(v)  Write the common name-  for the family to which the elements C  and  F  belong.  

 
Ans :  (i) Elemen t E will fo rm covalent compounds  by sharing its four valence electrons.  
(ii)  Element  D is a metal with valency three.  
(iii) Element  B is a non-meta l with valency three.  
(iv) We  know that the size of elemen ts decreases on moving left to right in a period.  

There fo re, e lement  D is greater than e lement  E.  
(v)  The  name  of the family to which elemen ts C  and  F  belong is the noble gas family  

(group 18).  
 

25. F our  elements A,  B, C  and  D along with their electronic configura t ion are given below: 
 

Elements  A B C D 

Electronic 
configurat ion  

 
2, 1  

 
2, 8  

 
2, 8, 1  

 
2, 8, 8  
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Now answer the following questions: 
(i)   Which two elements belong to the same period? 
(ii)  Which two elements belong to the same group? 
(iii) Which element out of A and C is more reactive and why? 

 
Ans: (i) A and B, C and D belong to the same period. 
(ii)   A and C have one valence electron, so they belong to same group. 
(iii)  C is more reactive because C is placed below A in the periodic table and reactivity 

increases down the group. 
 

26. Write the number of period the modern periodic table has. How do the valency and 

metallic character of elements vary on moving from left to right in a period? How do the 
valency and atomic size of elements vary down a group? 
Ans: There are 7 horizontal rows known as periods, that the modern periodic table has. 

In periods, the number of valence electrons increases from left to right and due to 

decrease in atomic size, the force of attraction between the valence electrons and the 

nucleus increases. Metallic character decreases along the period due to decrease in 
tendency to lose electrons. Atomic size generally increases from top to bottom in a 

group due to the addition of a new shell i.e., number of shells goes on increasing down 

the group. 
 

27. Examine the elements of the third period and classify them as metals or non-metals. 
Comment on the metallic and non-metallic character of the third period. Name the most 

metallic element and non-metallic element of this period. 
Ans: Na  (Sodium), Mg (Magnesium)  and Al(Aluminium)  are metals. Si  (Silicon)  is a 

metalloid. P (Phosphorus), S (Sulphur) and Cl (Chlorine) are non-metals. As we go 

from left to right across the third period, metallic character decreases and non-metallic 
character increases.  The most metallic element in the third period is Na and the most 

non-metallic element is Cl. 
 

28. An element X (2, 8, 2) combines separately with S O 2 4 − , P O 3 4 −  radicals.  
(i)   Write the formulae of the two compounds so formed. 
(ii)  To which group of the modern periodic table does the element X belong.? 
(iii) Will it form covalent or ionic compound? Give reasons. 
Ans: (i) Formulae of these compounds are XS O 4, X3(PO 4)2. 

(ii)  It belongs to group 2nd and 3rd period. 
(iii) It will form ionic compounds as it can lose two electrons to acquire stable electronic 

configuration. 
 

29. What were the limitations of Newlands’ Law of Octaves? 
Ans: (i) The law was applicable to elements upto calcium (Ca) only. 

 
(ii)  It contained only 56 elements. Further it was assumed by Newlands that only 56 

elements existed in nature and no more elements would be discovered in the future. 
 

(iii) In order to fit elements into the table, Newland adjusted two elements in the same 

column as fluorine, chlorine and bromine which have very different properties than 

these elements. Iron, which resemble cobalt and nickel in properties, has been 
placed differently away from these elements. 

 
30. Name 

(a) Three elements that have a single electron in their outermost shell. 

(b) Two elements that have two electrons in their outer most shell. 
(c) Three elements with filled outermost shell. 

Ans: (a) Li, Na, K (b)Be,Mg (c) He, Ne, Ar 
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Te xtbook  Exe rc is es  

 
1. Which o f the  fo llowing s ta tements  is no t  a  correct s ta tement  about  the  t rends  when  

going from left to right across the periods o f period ic table?  
(a) The  elements become  less metall ic in nature. 

(b) The  number  o f valence electrons increases . 
(c) The  a toms  lose their electrons more  easily. 

(d) The  oxides become  more acidic.  
Ans : (c) The  atoms lose their electrons more  easily.  

 
2. Element  X  fo rms  a  chlor ide with the fo rmula  XC l2, which is a solid with high melt ing 

point. X  would  most  like be  in the same  group  o f the period ic table as 
(a) Na (b) Mg (c) Al (d) Si 
Ans: (b) Mg 

 
3. Which e lement  has  

(a) Two  shells both of which are complete ly filled with electrons? 

(b) The electronic configura t ion 2, 8, 2?  
(c) A total of three shells, with four electrons in its valence shell? 
(d) A total of two  shells, with three in its valence shell? 
(e) Twice  a s  many electrons in its second  shell as in its first shell.  
Ans: (a) Ne (b) Mg (c) Si (d) B (e) C  

 
4. (a) What  property do  all e lements  in the same  co lumn o f the period ic Tab le  as Boron  

have  in common?  

(b) What  property do  all elements in the same  co lumn of the period ic Tab le  as fluo r ine 
have  in common?  

Ans :  (a) All the elemen ts have  3  valency and  their oxides are genera lly amphote r ic .  
(b) All the elemen ts have  va lency 1, high non meta llic character and  from ionic bonds.  

 
5. An a tom has  electron ic configura t ion 2, 8, 7  

(a) What  is the a tomic  number  o f this e lement?  
(b) To  which of the following elements would it be chemica l ly similar? 

N (7), F (9), P (15), Ar (18) 
 

Ans: (a) 17 (b) F (9) 
 

6. The  posit ion o f three elements A,  B and  C  in the periodic Tab le  is shown be low: 
 

Group  16  Group  17  
  
 A 

  
B C 

(a) State whe the r  A  is a  me ta l or non-meta l 
(b) State whe the r  C  is more  reactive or less reactive than A 

(c) Will C  be larger or smalle r in size than B?  
(d) Which type of ion, cation or anion, will be  formed by element C ?  

 
Ans: (a) Element A will be a non-meta l 

(b) C  will be less reactive than A  
(c) C  will be smalle r than B 

(d) C  will form anion 
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7. N itrogen (a tomic  number  7 )  and  phospho rus  (a tomic  number  15 )  be long to group  15  of 

the periodic Table. Write the electronic configura t ion of these two  elements. Which of 
these will be more  electronegative? Why?  
Ans :  N  =  2, 5  ; P  =  2, 8 , 5  
Due  to smalle r size, nitrogen a tom will be  more  electronega tive.  

 
8. How does  the electronic configura t ion of an a tom related to its posit ion in the modern  

periodic table? 
Ans :  The  position o f elements depends  upon number  of valence electrons which depend  

upon electronic configu ra t ion. Those  e lements  which have  same  va lence  electrons, 

occupy same  group. Those  elemen ts which have  one  valence electron be long to group  
Elements  which have  two  valence electrons be long to group  2. Period number  is equal to 

the  number  o f shells.  
 

9. In the  modern pe r iod ic  table, ca lc ium (a tomic  number  20 )  is surrounded  by e lements  

with a tomic  number  12 ,  19 ,  21  and  38 .  Which o f these have  phys ica l and  chemica l 

properties re semb ling ca lc ium?  
Ans :  The  e lement  with a tomic  no. 12  and  38  will have  same  phys ica l and  chemica l 
propert ies.  

 
10. C ompare  and  contrast the arrangement  of elements in Mende leev’s  Period ic Tab le  and  

Modern Periodic Table 
 

 
Mendeleev’s  Periodic Table  

 
M ode rn Periodic Table  

(i) It is based  on the  a tomic  masses  It is based  on the  a tomic  numbers  

 
(ii) 

Elements  a re  a rranged  in order o f 

increas ing a tomic  masses  
Elements  a re  a rranged  in order o f 

inc reas ing a tomic  numbers .  

 
(iii) 

Electronic configura t ion of an element 

can’t b e  predicted by its posit ion in the 

periodic table.  

Electronic configura t ion of an element 

can be  predic ted by its posit ion in 

periodic table.  
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6. LIFE PROCESSES  

 

Quic k  Re vie w  
 

All  living  things  pe rfo rm  certain  life  processes  like  growth,  excret ion,  respirat ion, 

c ircula t ion e tc .  All the  p rocesses  like  re sp ira t ion,  d iges t ion,  whic h toge the r  keep  the  
living o rganisms  alive and  pe rfo rm the job of body maintenance  are called life processes.  

 
 
 
 
 
 
 

 Energy required  to carry out  the diffe ren t life processes , is ob ta ined  from ca rbon-based  

food  sources  through nutr i t ion.  
 

Depend ing on the mode  of obtaining nutr it ion, o rganisms  a re  classif ied a s  autotrophs or 

he te ro trophs .  
 

(i) Auto trop hs  can p repare  the ir  o w n  food  from s imp le  ino rganic  sources  like  ca rbon  
dioxide and  water. (e.g., green plants , some  bacteria ).  

 
(ii) He te ro trophs  canno t  synthes ise  their own food  and  is dependent  on the  auto trophs  

for obtaining complex o rganic  substance for nutr it ion. (e.g., animals )  
 

 Gr e e n pla nt s  pr e pa r e  t he ir  f ood by the  pr oc e s s  of  photos ynthe s is .  H e r e ,  t he y utilis e  C O 2 .  

H 2O  a nd sunlight , with the help of chlorophyl l, giving  out O 2  as a  by produc t.  
 

 I n  the light reaction of  photos ynthe s is , light  e ne r gy is a bs or be d  a nd c onve r t e d  to  c he mic a l 

energy in the form of A TE  Also water molecules split into hydroge n and oxygen.  
 

 C a r bon dioxide is reduced to carbohydr at es  in  the dark pha s e  of photos ynt he s is .  
 

 Plants carry out ga s e ous  e xc ha nge  w ith  surrounding thr ough stomata.  
 

 In huma ns ,  digest ion of  f ood takes place in the alime ntar y canal, ma de  up of various organs 

a nd gla nds .  
 

 Liver secretes bile which emulsif ies fat.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RESPIRATION: 
 

R e spira t ion involves: 
 

(i)  Gaseous exchange Intake of oxyge n from the atmosphe re  and release of C O 2  →  Breathing 
 

(ii) Breakdow n of simple food in order to release energy inside the cell →  Cellular respirat ion 
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Re s piration 

Ae robic  Anae robic  

Takes place in the presence of oxyge n  Takes place in the absence of oxyge n  

O c c ur s  in mitoc hon dr ia  O c c ur s  in cytopla s m 

End pr oduc t s  a r e  C O 2 a nd H 2O  End produc ts are alcohol or lactic  acid 

Mor e  a mount  of energy is released Less a mount  of  energy is released 

 
 Plants release C O 2 at night a nd oxyge n during  the day.  

 
 In huma ns ,  air takes the follow ing path on entering the nostrils.  

 
Nostrils  →  Nasal   passage  →  Pharynx  →  Larynx  →  Trachea  →  Bronchus  →  

Bronchiole  →  Alveolus.  
 

 The  alveoli of lungs are richly supplie d with blood a nd are the sites w he r e  exchange of gases 

(O 2 a nd C O 2) occurs be tw e e n  blood a nd atmosphe re.  
 

 I n   huma ns ,   t he  respirator y pigme nt   ha e moglobin,   c a r r y  oxyge n f r om  lungs   to different 

tissues of the body.  
 

H uma n heart ha s  4  c ha mbe r s  − 2 atria  (right a nd left) a nd 2 ventric le s (right a nd left).  R ight  

ha lf  of  t he  he a r t  r e c e ive s  de oxyge na te d  blood w he r e a s  t he  left ha lf  r e c e ive s  oxyge na te d  

blood.  
 

Arteries carry blood f r om heart to different parts of the body whereas veins delive r the blood 

ba c k to  t he  he a r t .  A r t e r ie s  a r e  c onne c te d  to  ve ins  by thin  c a pilla r ie s ,  w he r e  ma te r ia ls  a r e  

e xc ha nge d  be tw e e n  blood a nd cells.  
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 B lood platele ts a r e  essentia l f or  clotting of  blood at the pla c e  of injur y a nd thus  pr e ve nt ing  

blood loss. 
 

 Lympha t ic  s ys t e m consists of  lymph, lymph nodes, lymphat ic  capillar ies a nd lymph vessels 

which drain into larger veins. Lymph is also important in the process of transportation. 
 

Double  circulation 
 

 Blood travels twice through the heart in one complete  cycle of the body.  
 

 Pulmo nary  Circulat io n: B lood move s  f r om the heart to the lungs a nd back to the heart.  
 

 Sys te mic Circulat io n: B lood move s  f r om the heart to rest of the body a nd ba c k to the heart 
 

Blood Ve ssels   
 A rte rie s   Ve ins  

1. Carry  oxygenated  blood  from  heart  to 
body parts except pulmonary artery. 

1. Carry   deoxygenated   blood   from   body 
parts to heart except pulmonary vein. 

2. Also called distributing vessel. 2. Also called collecting vessel. 

3. Thick and elastic. 3. Thin and less elastic. 

4. Deep seated 4. Superficial as compared to arteries 
 

Transportation in plants 
There are two main conducting pathways in plant. 

 
 Xy le m  Phlo e m 

1. Carries wa te r  &  minera ls  from the  roots 
to  o the r  pa r ts  o f the  plant.  

1. C arr ie s   p roduc t   o f  pho to synthes is   from 
leaves  to the  o the r  parts o f the  plant.  

2. N o  energy is used.  2. Energy is used from ATE  
 

Transpiration: is the process of loss of water as vapour from aerial parts of the plant. 
 

During excretion, the harmful metabo lic nitrogenous wastes genera ted are removed  from 
the body. 

 N ephrons  a re  the  bas ic  filt ra t ion units  o f k idneys .  They ca rry out  filt ra t ion, se lec t ive  

reabsorption and tubular secretion to from urine in kidney, which is then passed out 
through the urethra, via the ureters and urinary bladder. 

 
Formation of Urine  

 
 Ea c h kidne y contains ma ny filtration units called a s  nephrons.  

 
 N e phr ons  are ma de  up of  a  cluster of  thin w a lle d  capilla r ie s c a lle d  a s  glome r ulus  w hic h  is 

associated with a cup like structure called as Bowman’s capsule and the long tube which 

terminates through this capsule. 
 

 The  renal artery brings oxyge na te d  blood to the kidne ys  a long w ith  the nit r oge nous  w a s t e s 

like urea and uric acid and many other substances. 
 

 The  blood ge t s  filte re d thr ough the  glome r ulus  a nd this  filtra te  e nt e r s  t he  tubula r  pa r t  of  

nephron. 
 

 As this filtra te moves  down the  tubula r  part, glucose ,  amino  acids, salts and  excess  o f 

water gets selectively reabsorbed by the blood vessels surrounding tubules. 
 

 The  amount  of water reabsorbed depends upon: 
H ow  muc h excess of water is there in the body and 
H ow  muc h nitroge nous wastes need to be excreted out.  
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 So the fluid now  flowing  in the tubular part is urine w hic h  gets collecte d in collect ing ducts 

of nephrons. 
 

 These collecting ducts together leave the kidne y at a c ommon point by forming the ureter.  
 

 Ea c h ur e t e r  dr a ins  t he  ur ine  in  t he  ur ina r y  bla dde r  w he r e  it is s tor e d  unt il t he  pr e s s ur e  of  

expanded bladder leads to an urge to pass it out through urethra. 
 

 This  bladde r is a  mus c ula r  structure  w hic h  is unde r  ne r vous  control.  
 

 180 litres of  filtra te  is f or me d da ily  but  only  2 litres is e xc r e t e d  out  a s  ur ine  s o the  rest is 

reabsorbed in the body. 
 

Kno w the  Te rms  
 

M e t abo l i s m:  It is the s um total of  all the c he mic a l reactions w hic h  oc c ur  in a  living be ing 

due to interaction amongst  its molecules.  It  has two components—Anabolism (build-up 

reactions) and Catabolism (breakdown reactions). 
 

 N ut ri t io n:  It is t he  pr oc e s s  by w hic h  living be ings  pr oc ur e  f ood for obta ining  e ne r gy a nd 

body building materials. 
 

 A ut o t ro phic  N ut ri t io n:  It is one  in w hic h  a n or ga nis m is a ble  to build  up its ow n or ga nic  

food from inorganic raw materials with the help of energy. 
 

 Pho t o s ynt he s is :  It is t he  s ynthe s is  of  or ga nic  f ood f r om inor ga nic  r a w  ma te r ia ls  w ith  t he  
help of light energy inside chlorophyll containing cells. 

 
 Pho t o lys i s :  P hotolys is  of  w a te r  is  photoc a t a lyt ic  s plit t ing  of  w a te r  into  its c ompone nt s ,  

hydrogen and oxygen. 

2H2O → 4H+  + 4e−  + O 2  
 

 Pho t o -phos phorylatio n: It is the synthes is  of energy rich molec ules of A TP  f r om A D P  a nd 

inorganic phosphate with the help of light energy. 
 

 C o mpe ns at io n  Po int :  It is t ha t  va lue  of  a  f a c tor  (e.g.  light ,  c a r bon dioxide )  a t  w hic h the  

photos ynthe t ic  c ons ump t io n  of  c a r bon dioxide  e xa c t ly  ma tc he s  t he  libe r a t ion  of  C O 2   in  

respiration. 
 

 H e t e ro t ro phic  N ut ri t io n:  It is that mode  of  nutrit i on in  w hic h  the  or ga nis ms  obta in  f ood 

from outside sources. 
 

Dige s tion: It is the e nzyme  me dia t e d  br e a kdow n of  c omple x  insolu ble  c ompone nt s  of  f ood 

into simple soluble and absorbable forms. 
 

 L ys o zyme :  It is a n antimic r obia l e nzyme  f ound in saliva, tears, e gg white a nd ma ny a nima l 

fluids that causes breakdown of peptidoglycan and chitin covering of microbes. 
 

Pe ris tals is : It is a wave of contraction behind the food and expansion in the region of 

contained food that occurs in the alime nta ry canal for pushing the food from anterior to 

posterior ends. 
 

 Suc c us   Ente ricus :  It  is  the  na me   of  digest ive   juice  of  small  intestine   also  know n  as 

intestinal juice. 
 

 E muls i fi c at io n:  Emuls if ic a t ion  of  fats is c onve r s ion  of  la r ge  fat pie c e s  into  ve r y f ine  fat 

globules. 
 

 Phag o c yt os i s : This  is the pr oc e s s  of ingest io n of  solid f ood particle  by a  cell or unicellular 

organism. 
 

C irc umvallation: This is the method of intake of food w he n A moe ba  comes in contact with a 

food particle or prey, it throws pseudopodia all around the same. The tips of encircling 

pseudopodia fuse and the prey comes to lie in a vesicle or phagosome. 
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 R e s pirat io n:   It  is  a n  e nzyme   c ont r olle d   bioc he mic a l  pr oc e s s   of   s t e pw is e   oxida t ive  

br e a kdow n of organic  c ompounds  releasing e ne r gy at various steps.  
 

C ut ane o us  Re s piration: It is the mode  of exchange of  respiratory gases that occurs through 

skin w hic h  is thin, pe r me a ble ,  mois t  a nd vascular is e d for this function.  
 

 B ranchial Re s piration: It is the respiration performe d with the help of gills.  
 

 B re athing: It is a physical process of alternate  inhalation of fresh air and exhalation of foul air.  
 

Ae robic re s piration: It is the stepwise complete  oxidat ive  breakdow n of respiratory 
substrate  into c a r bon dioxide  a nd w a te r  w ith  the he lp  of  oxyge n that act a s  termina l oxida nt.  

 
Glycolys is  ( E M P) :  It is the first step of br e a kdow n of respirator y substrate  w hic h  occurs in 

cytopla s m a nd produces tw o molecules of pyruvate  f r om a  molec ule  of glucose.  
 

 Kre b’ s  C yc le :  It is a  c yc lic  series of  me ta bolic  r e a c t ions  of  a e r obic  respirat ion tha t  oc c ur  

ins ide  mitoc hondr ia  A c e tyl− C o A  is c omple t e ly  oxidis e d  into  c a r bon dioxide  a nd r e duc e d  
coenzyme s N A D H 2 as well as FA D H 2 are produced.  

 
 T e rminal  O x idat io n:  It is the c ombining  of  oxyge n w ith  hydr oge n  released f r om r e duc e d  

c oe nzyme s  during oxidat ive  phosphor yla t ion.  
 

 T rans po rt at io n:  It is the move me nt  of materia ls f r om one  part to another, us ua lly f r om the 

region of their availabil ity to the region of  their use, storage or eliminat ion.  
 

 C irc ulat o ry  Sys t e m:  It is a  s ys t e m of  or ga ns ,  t ube s  a nd a  blood-like fluid t ha t  c ir c ula t e s  

various materia ls inside the body.  
 

Hae molys is : It is the process of destruction of RBC’s.  
 

 Se rum:  It is a whitish water fluid that is squeeze d out from contracting blood clot.  
 

Diape de s is :  It  is  the  crawling  of  white  blood  corpusc les  out   of  blood  capillar ies  into 

s ur r ounding  t is s ue s .  
 

 Puls e : It is a repeated throb felt in a superficia l artery of the body due to forceful pumping  of 

the blood.  
 

 Trans loc at io n:  It  is  the  move me nt   of   materials  in  solut ion  f or m  within  a n  or ga nis m 

especially in phloe m of plants.  
 

 Trans piratio n: It is the loss of water in vapour form from the exposed parts of a plant.  
 

A s c e nt  o f Sap : It is the upw a r d  move me nt  of a bs or be d  w a te r  or  s a p  f r om root to the top of 

t he  pla nt .  
 

 E x c re t ion:  It is the process of  t hr ow ing  out  of w a s t e  product s a nd other ha r mf ul c he mic a ls  

from the body.  
 

  N e phric   F i l t rat e :   It is  t he  f luid  pa s s e d out  of   glome r ulus  due  to  ult r a f ilt r a t ion  in  t he  

Ma lpighia n  capsule  of .a nephr on.  
 

 U lt rafi l t rat io n:  It is t he  filtra t ion unde r  pr e s s ur e  of  s ma ll partic le s , s olut e s  a nd s olve nt s ,  

t hr ough a  finely por ous  me mbr a ne .  
 

 Glo me rulus : It is a  bunc h of  fine blood vessels or  capillar ie s  pr e s e nt  in  t he  de pr e s s ion  of  

Bowman’ s  capsule  w he r e  ultrafiltra t ion occurs.  
 

Micturition: It is the expulsion of urine from the body.  
 

 B owman’ s  C aps ule :  It is a  br oa d,  blind  c up-s ha pe d,  pr oxima l e nd of  a  ne phr on  in w hic h  
glomer ulus is located for ultrafiltra t ion.  

 
 O s mo re g ulat io n:  It is the ma int e na nc e  of  a  fixed os mot ic  c onc e nt r a t ion  of  body fluids by 

controll i ng the  a mount  of w a te r  a nd salts.  
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Questions: 

 
1. The first Step in photosynthesis is 

(a) Photolysis of water 

 
 
 
(b) Production of assimilatory pigments 

(c) Excitat ion of chlorophy ll (d) Synthesis of ATP 
Ans: (c) Excitation of chlo rophyll 

 
2. What is the role of saliva in the digestion of food? 

Ans: Saliva moistens the ingested food with mucus, sterilises it with lysozyme and 

partially digests starch part of food into sugar with the help of salivary amylase or 

ptyalin. 
 

3. State the function of digestive enzyme. 
Ans: Digestive enzyme are hydrolytic proteinaceous substances which cause breakdown 

of   complex   insoluble   components   of   food   into   simple,   soluble   and   absorbable 
substances. 

 
4. Draw the diagram of an open stomatal pore of a leaf and label on it chloroplast and 

guard cells. 

Ans: 
 
 
 
 
 
 
 
 
 
 
 
 

5. Mention the site of complete digestion in our body. Name the end products formed on 
complete digestion of carbohydrates, proteins and fats. 
Ans: Site of Complete digestion: Small intestine in alimentary canal. 
End products formed are: 
Proteins →  Amino  acids 
Carbohydra tes →  S imple  sugars  
Fats  →  Fatty acids +  Glycero l.  

 
6. Why does the medium become acidic in mouth? What is the ill effect of this acidic 

medium? How can this be prevented? 
Ans: (i) Bacteria present in the mouth produce acids by degradation of sugar and food 
particles in the mouth that may bring down pH in the mouth below 5.5. 
(ii)  Tooth enamel get corroded by the action of acids and tooth decay occurs. 
(iii) By cleaning the teeth with tooth paste which is basic in nature. 

 
7. What is the function of digestive enzymes? 

Ans: Digestive enzymes convert the large and insoluble food molecules into small water 

soluble molecules during the process of digestion. 
 

8. Describe heterotrophic mode of nutrition and give its examples. Name the three types of 
this nutrition. 
Ans: It is the mode of nutrition in which an organism cannot make its own food and 

depends on other organisms for food. All the animals including man, most bacteria and 

some  fungi  have  heterotrophic  mode  of  nutrition  and  these  organisms  are  called 

heterotrophs. Holozoic, Saprophytic and Parasitic. 
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9. N ame three  different glands  assoc ia ted  with the  d iges t ive  sys tem in humans .  Also  name  

their secret ions .  
Ans :  Diffe rence be tween name  of the glands and  name  of secretions.  

Sl.No  N ame  of the  glands  N ame  of Se cre tions  

(i) Salivary glands Saliva contain s enzyme,  ptyalin 

(ii) Gastr ic glands  Secretes gastr ic juice , HC 1 ,  mucus ,  pepsin.  

(iii) Liver Bile juice.  

(iv) Intest ina l glands  Intest ina l juice .  
 

(v) 
 
P ancreas  

Pancrea t ic juice which conta ins tryps in, lipase 
and  amylase .  

 
10. List the role of each of the following in our digest ive system: 

(i) Muscles of stomach wall (ii) Hydrochlor ic acid  (iii) Mucus.  
 

Ans: (i) Help in mixing the food thorough ly with more  digest ive juice by peristals is.  
(ii)  Creates an acidic med ium which facilitates the action of the enzyme  pepsin.  
(iii) Protects the inner lining of the s tomach from the action of the acid.  

 
11 .  Mention  the   o rgan  and   site  o f  pho to synthes is   in  green  plants.  Wha t   a re   the   raw 

mate r ia ls  e ssentia l fo r  this  p rocess?  H o w  a re  they ob ta ined ?  Write  comple te  ba lanced  

chemica l equa tion for the process. N ame  the byp roduc ts .  
Ans :  (i) P ho tosynthes is  takes  p lace  in the  grana  and  s troma  o f the  chlo rop las t  (P las t id )  

in green plants.  
(ii) The  raw mater ia ls required for this p rocess  are ca rbon dioxide and  wa te r  in the 

presence  o f sunligh t and  chlorophyll .  
 

12. (a) D r a w  a well labelle d dia gr a m of huma n alime nta r y canal, a nd label the follow ing parts: 
(i) Liver (ii) Pancreas (iii) Small intest ine (iv) Large intestine.  
(b) What  is perista lt ic movement?  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(b)  Perista lt ic  movement:  The   lining  o f  alimenta ry  cana l  has   musc les   that  contract 

rhythmica l ly in order to push the food  forward. This  is called are perista lt ic movements . 
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13. Haemoglobin levels in the blood samples of two persons A and B are found to be 

9 gm/dL and 13 gm/dL respectively. Which statement is true with respect to the 
amount  of oxygen supp ly in their body?  [SSLC, 2016 April]  
(a) More in person B than in person A 

(b) More in person A than in person B 

(c) Equal in person A and person B 
(d) No relation between oxygen supply and the level of haemoglobin. 

Ans: (a) More in person B than in person A. 
 

14. Name the respiratory pigment in human beings. Where is this pigment found? 
Ans: The respiratory pigment in human being is haemoglobin. Haemoglobin is present 

in RBC’s of blood in humans. 
 

15. How do guard cells regulate opening and closing of stomatal pores? 
Ans: The swelling of guard cells due to absorption of water causes opening of stomatal 

pores while shrinking of guard cell closes the pores. Opening and closing of stomata 
occur due to turgor changes in guard cells. When guard cells are turgid, stomatal pores 

is open while in flaccid conditions the stomatal aperture doses. 

 
16. “Respiration is an Exothermic Reaction.” Justify this statement giving the chemical 

equation for the reaction involved. 
Ans: During respiration, the carbohydrates are broken  down to form glucose. This 

glucose combine with oxygen in our cells and provide energy (heat). 

C6H12O6 + 6O2 → 6CO2+ 6H2O + Energy 
 

17. Give reasons for: [ SSL C  July,  2018-19]  
(i)   Oxygenated and deoxygenated bloods are separate in the heart of mammals. 
(ii)   Ventricles are thick walled. 
(iii) Herbivores have longer small intestine as compared to carnivores. 
Ans: (i) This allows a highly efficient supply of oxygen, and meet their high energy needs 

(as they are warm—blooded animals). 
(ii)  Because they have to pump blood throughout the body or into various organs. 
(iii) To allow cellu lose to be diges ted. 

 
18. Explain  the  activity  with  diagram  to  show  that  carbon  dioxide  is  essential  for 

photosynthesis. 
Ans: 

(i) Take two healthy potted plants which are nearly the same size. 

(ii)   Keep them in a dark room for three days. 

(iii)  Now place each plant on separate glass plates. Place a watch glass containing 

potassium hydroxide by the side of one of the plants. The potassium hydroxide is 
used to absorb carbon dioxide. 

(iv)  Take two separate bell-jars and cover both plants with them. 

(v)   To seal the bottom of the jars to the glass plates use vaseline so that the setup is air 
tight. 

(vi)  Now place the plants in sunlight for about two hours. 

(vii) Pluck a leaf from each plant and check for the presence of starch. 

(viii) Leaf from plant A shows absence of starch whereas leaf from plant B tests positive 
for starch. 
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19 .  (i) Draw the  huma n resp ira to ry  sys tem  and  labe l the   fo llowing— lung,  b ronchi and  

alveo lar sac.  
 

(ii) During b rea thing cyc le ,  wha t  is  the  advantage  o f re s idua l vo lume  o f a ir  in lungs?  

Expla in.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
20 .  Why do  ve ins  have  thin wa lls  a s  compared  to arteries?  

Ans :  Veins  have  thin wa lls  because  the  b lood  flowing through them is no  longer  under  
pressure, ins tead  they have  va lves  that ensure  the b lood  flows  in one  direct ion only.  

 
21 .  Exp la in how wate r  and  minera ls  a re  t ranspo r ted  in p lants?  

Ans :  T ranspor t  of  materials in  X y lem : The  movement  o f wa te r  and  minera ls abso rbed  by 
the  plant’s  root  from  the  soil  through  xylem  e lements   –   trache ids  and   vesse ls  are 

t ranspo r ted  to  o the r  p lant  parts. Transp ira t ion he lp s  in upward  conduc tion.  
 

T ranspor t  of  m a t er ia ls  in  P h loem : F ood  synthes ized  in the  leaves  is t ranspo r ted  through 

s ieve  tubes  o f phloem tissues to  o the r  pa r ts  bo th upwards  and  downwards .  

 
22. (a) What  is lymph? [SSLC April,  2016]  

(b) How is composit ion o f lymph different from blood plasma? 
(c) List two  functions of lympha tic system.  
Ans :  (a )  L ymp h  is  a  t is sue  fluid ,  tha t  conta in p lasma ,  p ro te ins  and  b lood  ce lls  which  

escapes  into inte rce l lu la r spaces .  
(b) Lymph is colour less and  conta ins  less prote in than p lasma .  
(c) Functions : 

(i) Carries digested food 34 
(ii)Dra ins excess  fluid from extrace llula r space  back  into the blood.  
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23. Write three points of differences between artery and vein. 

Ans: Difference between Artery and Vein 
 

Sl.No  Arte ry Ve in 

(i) Wall is thick Wall is thin 

(ii) Valves absent Valves present 
 

(iii) 
Blood flows from heart to different 
o rgans  

Blood flows from different organs to 
hea r t  

 
(iv) 

The flow of blood is fast jerky and with 
grea t  p ressure  

The flow of blood is slow steady and 
with less p ressure  

 
24. Plants absorb water from the soil. Explain how does the water reach the tree top? 

Ans: Xylem (vessels) of roots, stems and leaves are interconnected to form a continuous 

column. Roots also take up mineral salts actively, water moves in and as a result, it 
creates pressure which pushes the water up. Transpiration pull creates a suction force 

puffing up water. 

 
25. (a) Draw a diagram of cross-section of the human heart and label the following parts: 

(i) Right ventricle  (ii) Aorta (iii) Left atrium (iv) Pulm onary arteries 
 

(b) Give reasons for the following: 
(i) The muscular walls of ventricles are thicker than the walls of atria. 
(ii) Arteries have thick elastic walls. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

26. Why is nitrogen considered an essential element? How do plants acquire nitrogen? 
Ans:  Nitrogen is an essential element used in the synthesis of proteins and other 

compounds. is taken up in the form of inorganic nitrates (or nitrites) or as organic 

compounds prepared by bacteria from atmospheric nitrogen. 

 
27. List any four strategies used by the plants for excretion. 

Ans: Strategies used by plants for excretion are: 
(i)   Many plant waste products are stored in cellular vacuoles. 
(ii)  Waste products may be stored in leaves that fall off. 
(iii) Waste products are stored as resin and gums, especially in old xylem. 

(iv) They can get rid of excess water and oxygen through stomata. 
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28. (i)  Draw a diagram of an excretory unit of a human kidney and label the following: 

Bowman’s capsule, Glomerulus, Collecting duct, Renal artery. 
(ii)  Write the important function of the structural and functional unit of kidney. 
(iii) Write any one function of an Artific ia l Kidney.  [ SSL C  2018-19, July]  
Ans: (i) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii)  Function of nephron is filtration, reabsorption and secretion. 
 

(iii)  Function of Artificial Kidney: Helps to remove harmful wastes, extra salts and 
water, control blood pressure. Maintain the balance of sodium potassium salts in a 

patient whose kidneys have failed. 
 

Textbook Exercises  
 

1. The kidneys in human beings are a part of the system for 
(a) nutrition (b) respiration (c) excretion (d) transportation. 
Ans: (c) excretion  

 
2. The xylem in plants are responsible for 

(a) transport of water 

 
 

 
(b) transport of food 

(c) transport of amino acids (d) transport of oxygen 
Ans: (a) transport of water 

 
3. The autotrophic mode of nutrition requires 

(a) carbon dioxide and water (b) chlorophyll (c) sunlight (d) all of the above 
Ans: (d) all of the above 

 
4. The breakdown of pyruvate to give carbon dioxide, water and energy takes place in 

(a) cytoplasm (b) mitochondria (c) chloroplast (d) nucleus 
Ans: (b) mitochondria 

5. How are fats digested in our bodies? Where does the process take place? 
Ans: Fats are digested with the help of pancreatic juices which contains an enzyme 

lipase which brings about the digestion of fat. Bile contains certain salts which bring 

about the emulsification of fat molecules into small globules. It takes place in small 

intestine. 

 
6. What is the role of saliva in the digestion of food? 

Ans: The enzyme ptyalin present in saliva splits starch and glycogen into maltose. 
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7. What a re  necessa ry cond it ions  fo r  auto trophic  nutr it ion and  wha t  a re  its by p roduc t?  

Ans :   Light ,   app rop r ia te   tempera ture ,   C O 2    chlo rophyll  and   wa te r   a re   cond it ions  

necessa ry for autotrophic nutr it ion. Mo lecula r  oxygen is the by produc t.  

 
8 .  What a re  the  d iffe rences  be tween ae rob ic  re sp ira t ion and  anae rob ic  re sp ira t ion.  N a me  

some  o rganism that use  anae rob ic  mode  o f respirat ion.  
Ans: Difference between Aerobic Respira t ion and  Anaerob ic Respirat ion : 

S.No  Ae robic  Re s piration Anae robic   Re s piration 
 

(i) 
Aerob ic  re sp ira t ion takes  p lace  in the  
presence of oxygen.  

Anaerob ic   re sp ira t ion  takes   p lace   in 
the absence of oxygen.  

 
(ii) 

C omple te  b reakdown o f food  occurs in 
this p rocess .  

P art ia l  o r   incomple te   b reakdown  o f 
food  occurs  in the process.  

 
(iii) 

The  end  p roduc ts  a re  ca rbon d ioxide  

(CO 2) and water (H2O ). 

The  end  p roduc ts  maybe  e thyl a lcoho l,  

C O 2 or lactic acid.  
 

O rganism that use  the  anae rob ic  mode  o f re sp ira t ion a re  yeas t ,  some  bac te r ia  and  some  

pa ras ite .  
 

9. How are alveo li designed to maximise  exchange  o f gases? 
Ans: Alveo li contain an extens ive network of blood vessels which provides a  large surface 

area of exchange  of gases.  

 
10. What are the consequences o f defic iency o f haemoglob in in our bodies? 

Ans :  The  de fic ienc y o f haemog lob i n causes  anaemia .  The  sympt o ms  o f anaemia  a re  

b rea thlessness ,  t iredness  pa le  skin, pa lp ita t ions  and  poo r  re s is tance  to  infec t ion.  

 
11. Descr ibe  doub le  circula t ion in human beings, Why is it necessa ry?  

Ans :  The  huma n hea r t  cons is ts  o f two  s ides : r ight  and  left. The  r ight  s ide  o f the  hea r t  

rece ives  deoxygena ted  b lood  and  sends  it fur the r  fo r  pur ifica t ion to  lungs .  The  left s ide  

o f hea r t  rece ives  oxygena ted  b lood  from the  lungs  which is pumped  fur the r  and  sent  to  
all the  pa r ts  o f the  body through b lood  vesse ls .  This  is  ca lled  doub le  c ircula t ion.  The  

ene rgy  demands   fo r   human  be ings   is  too   la rge   and   hence   it  is  necessa ry  for  the  

separat ion o f oxygena ted  and  deoxygena ted  b lood  to mee t  this ene rgy demand .  

 
12. What are the diffe rences be tween the  transpo r t o f mater ia ls in xylem and  phloem.  

Ans : (a) Xylem: 
(i) It transpor ts  w a te r  a nd miner a l.  (ii) It involves upward moveme nt.  (Unidirect iona l)  

(b) Phloem: 
(i)  It transpo r ts food  and  ho rmones .  
(ii) It invo lves upward  and  downward  movements  (bidirec t iona l).  

 
13 .  C ompare  the  func tioning o f alveo li in lungs  and  nephron in the  k idneys  with re spec t  to  

their s truc ture  and  func tioning.  
 Alveoli Nephron 

 

S truc ture  

 
Ballon like structu re conta ining 

an extens ive network of blood 

vessels 

 
C up  shaped  structure fo llowed  

tubule  which a lso  conta ins  a  clus te r 

of very thin walled blood capilla r ies 

 
F unc tioning 

 
Helps  in the exchange  o f gases 

Separates nitrogenous  was te  from 
the blood 
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7. CONTROL & CO-ORDINATION 

 

Quic k  Re vie w  
 

All the living o rganisms  respond  and  react to changes  in the environment  a round  them.  
 

 The  changes  in the environment  to  which the o rganisms  respond  and  react are called 

stimuli such as light, heat, cold, smell, touch etc. 
 

 Both plants and  animals  re spond  to  stimu li but in a  different manner .  

Control and Coordination in Animals 

 It is brought about in all animals with the help of two  main systems: 
a)  Nervous system 
b) Endocrine system 

Nervous System 

Contro l and  coordina t ion a re  provided by ne rvous  and  muscula r  tissues.  
 

 N ervous  t is sue  is  made  up  o f an o rganized  ne twork  o f ne rve  ce lls  o r  neurons ,  and  it 

specialized for conduction information via electrical impulses from one part of the body 

to another. 
 

 N e rvous  s y s te m is  the  sys tem o f conduc ting t is sues  tha t  rece ives  the  s t imu lus  and  
transmits it to other parts of the body forming a network of nerves. 

 
 The  units which makes  up  the ne rvous  sys tem are called ne rve  cells or neurons.  

 
 The  re ce ptors  pass  the  info rmat io n to  the  b ra in through a  type  o f ne rve  ce lls  ca lled  

sensory neurons. 
 

M otor ne urons  t ransmit  the  info rmation from the  b ra in to  the  effec to r o rgans ,  ma inly 

muscles and glands. 
 

 N e rve   Impuls e :  I t  is the  info rmat ion in the  fo rm o f chemica l and  e lec tr ica l s igna ls  

passing through neurons. These impulses are carried by dendrites towards the cell 
body. 

 
 N e uromus cular Junct ion:  It is the point where  a  musc le  fibre comes  in contact with a  

motor neuron carrying nerve impulses from the central nervous system. The impulses 

travel from the neuron to the muscle fibres by means of neurotransmitter in the same 
way as the transmission of impulses across a synapse between two neurons. 

 
Voluntary   Act ion:   These   are  the  actions  which  need   think ing  and   are  pe rfo rmed  

knowingly i.e. these are controlled by conscious thought. 

Example: Speaking to a friend, writing a letter etc. 
 

 Invo luntary  Action:  These  are not under the contro l of the will of an ind ividua l and  are 

automatic response to a stimulus which is not under the voluntary control of the brain. 
Example: Touching a hot plate unknowingly. 

 
Reflex Action 

 
 Reflex ac t ion is quick ,  sudden and  immed ia te  re sponse  o f the  body to  a  s t imulus .  E.g., 

Knee jerk, withdrawal of hand on touching hot object. 
 

 R e fle x   arc :  The  pa thway through w hich ne rve  impuls e  pass  dur ing re flex ac t ion is  

called reflex arc. 
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Response: Responses are of three ma in types: 
 

(a) Volunta ry : Controlled by fore brain. E.g., talking, writing.  
 

(b) Involuntary : C ontro lled  by mid  and  hind  brain. E.g., heartbea t, vomit ing,  respirat ion.  
 

(c) Reflex action: Contro lled by spina l cord. E.g., withd rawal o f hand  on touching a hot 
object.  

 
N e e d o f  R e f le x Actions :  In some  situa t ions such as  touching a  hot object, p inching etc. 

we  need  to act quick ly, otherwise our  body would  be  ha rmed .  Here  response is genera ted 

from spina l co rd  instead o f brain.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HUMAN BRAIN 
 

Brain is the ma in coordina t ing centre of the body.  It has  three ma jo r  parts: 
(a) Fore-brain (b) Mid-brain (c) Hind-bra in 

 
(a) Fo re -brain: It is the mos t  c omple x  or specialized part of the brain.  It consists of cerebrum.  

 
Funct ions :  
(i)   Thinking part of the brain.  
(ii)  Contro l the volunta ry actions.  
(iii) Store information (Memory) .  
(iv) Receives sensory impulses from various parts o f the body and  integra te it. 

(v)  Centre associa ted with hunger.  
 

(b) M id-brain: Controls invo lunta ry actions .such as: 
 

(c) Hind-bra in: It has three parts: 
(i)   C e re be llum:  Controls posture  a nd balance.  Precision of voluntar y actions e.g., picking pen.  
(ii)  M e dulla : Controls invo luntary actions e.g., blood pressure, saliva t ion, vomiting.  
(iii) Pons :  Invo luntary actions, regula t ion of respirat ion.  

 
 A utonomic  N e r vous  Sys t e m m e a ns  ‘Self gove r ning  ne r vous  s ys t em’ ,  c ons is t s  of  a  pair of  

chain of  nerves a nd ganglia  f ound on both  the sides of the vertebra l c olumn.  
 

BY SHAIK MALIK X STATE SCIENCE NOTES 75 



 

 
 Spina l c or d  is a  cylindr ica l structur e  a nd a  part of  the central ne r vous  s ys t e m.  It is ma de  up 

of nerves w hic h  supply  infor ma t ion  to think.  
 

 Plant  M o v e me nt s :  The  move me nt s  of  t he  individua l pla nt  pa r t s  or  or ga ns  of  a  pla nt  like  

shoot,  root  etc.   are  due   to  s ome   external  stimuli  like  light ,  force  of   gravity,  c he mic a l 

s ubs t a nc e ,  w a te r  etc.  
 

 T ro pic  M o v e me nt :  It is the directiona l gr ow th  or move me nt  of a  plant or ga n in response to 

a n e xte r na l s t imulus .  Gr ow th  tow a r ds  the  s t imulus  is  pos it ive  t r opis m a nd gr ow th a w a y 

f r om the stimulus is negative  tropis m.  
 

H o rmo ne s  are the chemica l substance s w hic h  c o-ordinate  a nd control the activit ies of living 

or ga nis ms  a nd also their gr ow th.  
 

No. Gland Hormone s  Functions  Target Site  

1.  H ypot ha la mus  (i) Releasing hormones (RH)  

(ii) Inhibiting hormones  

Regulates secretion of pituitary 

hor mone s.  
Pituitary 
gland 

2.  Pituitary Gland (i) Growth hormone (GH)  Controls growth-dwarfism &  
gigantism.  

Mos t  tissues  

3.  Thyroid Gland (i)   Thyroxm 
(ii)  Triiodothyronine  
(iii) Thyrocalcitonin (TCT)  

Basal metabolic  rate, R B C  
formation.  
Regulated Ca level.  

B ody tissues  

4.  Adrenal Gland (i)  Adrenaline  
(ii) Nor adrenaline  

(iii) Corticoids  

Increase  alertness, pupillar y 
dilation, piloerection, sweating 

a nd he a r t  be at .  

B ody tissues  

5.  P a nc reas  (i)  Insulin Regulates glucose homeostasis  
stimulates glycogenes is , 

controls c a r bohydr at e  
metabolis m 

Tissues  

  (ii) Glucagon Maintains, glucose levels, 
stimulate s glucone ogenes is.  
Release of sugar from liver.  

 

6.  Testis  (i)  Testosterone  
(ii) Androgens  

Develops male reproduction 

organs &  accessory sexual 
c ha r act ers.  
Influence ma le  sexual 
behaviour.  

Male body 

t is s ues  

7.  Ovary (i) Estrogen Develops female reproductive 
organs, accessory sexual 

characters  &  female secondary 
behaviour.  

Fe ma le  body 

t is s ues  

  (ii) Progesterone  Suppor t  pr e gna ncy,  stimulates 
milk secretion.  

 

 
 Plant   Hormone s :    Are    chemica l   compounds    which   help   to   coordina te   growth, 

deve lopment  and  responses  to the  environment.  

Main plant ho rmones  are:  
(a) Auxin: Synthes i ze d at shoot tip, Helps the cells to gr ow  longe r Involve d in photot r opis m 

(b) Gibbe re llin: Helps in the growth of the stem.  

(c) C yt o k inins :  P r omote s  cell divis ion Present in greater concentr at ion in  fruits a nd seeds. 

(d) Abs cis ic  A c id:  Inhibits growth, C a us e  wilting of leaves, Stress hor mone .  
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Q ue s tions :  

1. The growth of pollen tubes towards ovules is the example of: 
(a) Hydrotropism (b) Geotropism (c) Chemotropism (d) Phototropism 
Ans: (c) chemotropism 

 
2. How do the shoot and roots of a plant respond to the pull of earth’s gravity? 

Ans: Roots grow downwards, towards gravity while shoot usually grow upwards and 

away from earth. 
 

3. Explain the cause of shoots of the plant bending towards light. 
Ans: Stems are positively phototrophic and bend towards the direction of light. The 

movement is due to occurrence of more auxin on the darker side and lesser auxin on the 

illuminated side. Thus there is more growth on the darker side which causes the stem to 

bend towards light. 
 

4. Define positive geotropism and negative geotropism. Give one example of each. 
[ SSL C  July,  2018-19] 

Ans: The movement of plant part in response to gravity is called geotropic movement 

and the phenomenon involved is called geotropism. When the tip of the stem grows away 

from the earth’s gravitational forces, it is known as negative geotropism and when the 
root tips grow towards gravity, it is known as positive geotropism. E.g., Stem shows 

negative geotropism. Roots show positive geotropism. 
 
 
 
 
 
 
 
 
 
 
 
 

5. How do auxins promotes the growth of a tendril around a support? Describe in brief. 
Ans: Auxins produced in the shoot tip move downwards in the plant. These auxins 

cause cell elongation in the growing tissues. In the tendrils, auxins move away from the 

point of contact with the supporting object. More growth occurs on the side away from 
the support. As a result of unequal growth on the two sides, the tendril coils around the 

support. 
 

6. Illustrate with the help of a diagram, the effect of auxins in different parts of a plant. 
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7. List in tabula r fo rm three diffe rences in the movement  o f leaves  o f a  Touch-me-no t  plant 

(the  plant  o f  Mimosa   family )  when  touched   and   movement   of  a   tendril  towards   a  
sup po rt .  

  
S.No  

 
Mimos a Le ave s  

 
Te ndril 

(i) Growth independent  re sponse  Growth dependent  re sponse  

(ii) It is a  fast p rocess  It is a s low process 

(iii) It is non –  direct iona l It is direct iona l 

 
8. (a) Write  the  names  and  one  func tion o f each o f any three growth ho rmones  in plants.  

(b) In the absence of musc le  cells, how do  plant cells show movement?  
Ans :  (a) Three growth ho rmones  in plants are—  

(i) Aux in: It is synthes ized in the young tip of roots and  shoots. It p romotes  
elongation and  divis ion of cell and  root formation.  

(ii) Gibberellins: They help in the growth of the stem.  
 

(iii) Cytok inins: They promote cell divis ion and delay leaf ageing.  

(b )  The  ab ility o f a  p lant  to  de tec t  change  and  respond  to  tha t  change  is  te rmed  as  the  
sensit iv ity o f the plant . Ye t  plants have  no  ne rvous  sys tem and  no  musc le  tissue ,  
they use  electr ica l and  chemica l means  to convey the info rmation from one  cell to 

anothe r cell. The  leaves o f the sensit ive plant (Mimosa  pudica ) folds up  in re sponse  to 

touch. These  leaf movements  are independent  o f growth whereas ,  the direct iona l 

movemen t  o f the  shoo t  o f a  ge rmina ting seed ling b reak ing through the  soil is growth 

depende nt .  
 

9. Match the  C o lumn  

Column – A  Column – B  

(i) Reflex action (a) Think ing 

(ii) Stress ho rmone  (b) Vomiting 

(iii) Cytokinin  (c) Abscisic acid  

(iv) Hind  brain (d) Cell division 

(iv) F ore  brain (e) S udden response  

Ans: (i) −  (e),  (ii) −   (c),  (iii) −   (d),  (iv) −  (b), (v) −  (a).  

 
10. N ame  the two  components  o f periphera l ne rvous  sys tem.  

Ans :  C rania l ne rves  aris ing from the  b ra in and  the  spina l ne rves  arising from the  spina l 

cord.  
 

11. How does our body mainta in b lood  sugar level? 
Ans :  Timing and  amount  of ho rmone  released a re  regula ted by feed back  mechanisms.  If 

sugar  leve l in b lood  rises, cells o f pancreas  de tec t  and  sec re te  more  insulin which leads  
to the fall off sugar level.  

 
12. (i)  Wha t  is a reflex action? 

(ii) Give example of invo luntary action.  
Ans :  (i) Reflex action is defined as  an unconsc ious and  invo lunta ry response o f effecto rs 

to  a  s t imulus .  
(ii) Invo lunta ry action: Beating of heart, saliva t ion in the mouth on chewing of tasty food.  
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13. During exercise, the breathing rate is automatically enhanced. What is the reason 

behind it? 
Ans: During  exercise,  the  body  demands  more  energy  and  oxygen.  To  fulfill  these 

demands, the breathing rate is automatically enhanced, the heart beats faster, thus 

sending a greater volume of oxygenated 
blood to the muscles. 

 
14. Draw a neat diagram of human brain and label on it the following parts: 

(i) Mid brain (ii) Pituitary gland (iii) Cerebellum (iv) Cereb rum 
OR 

(i) Draw a well – labelled diagram of human brain. 
(ii) Which is the main thinking part of brain? 

Ans: (i) Labelled diagram of Human brain 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) Fore-brain. 
 

15. Explain the feed back mechanism to regulate the action of the hormones with the help 
of one suitable example. 
Ans: Hormones should be secreted in precise quantities. The timing and amount of 

hormone released are regulated by feedback mechanism. For example, if the sugar level 

in  blood  rises,  they  are  detected  by  the  cells  of  the  pancreas  which  respond  by 
producing more insulin. As the blood sugar level, falls, insulin secretion is reduced. 

 
16. State three common features of respiratory organs of animals. 

Ans: (i) All respiratory organs have large surface area to get enough oxygen. 
(ii) They are thin-walled for easy diffusion of gases and substances. 
(iii) They have rich supply of blood for transporting respiratory gases. 

 
17. Write three main functions of the nervous system. 

Ans: (i) Collects information from the surroundings. 
(ii) Controls and co-ordinates the movement of muscles. 
(iii) Helps to recognise smell, taste, vision, hearing etc. with the help of sense organs. 

 
18. (a) Draw the structure of neuron and label cell body and axon. 

(b) Name the part of neuron: 
(i) Where the information is acquired. 
(ii) Through which information travels as an electrical impulse. 
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Ans: (a) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) (i) The information is acquired at the end of the dendrite tip of a nerve cell 
 

(ii) The information travels as an electrical impulse from the dendrite to the cell body 

and then along the axon to its end. 
 

19. ‘Brain and Spinal cord are two vital organs of our body’. How is our body designed to 
protect them? 
Ans: Brain and spinal cord are the parts of central nervous system. Brain is located 

inside a bony box, named as cranium and a fluid is present in this balloon, known as 
cerebrospinal fluid which is a shock absorber. 

Spinal cord is placed in a vertebral column and back bone protects it. 
 

20. (i) Define receptor and state their location in our body. Mention any two receptors 
present in our forebrain and their functions 

(ii) How do nerve impulses travel in our body? 
Ans:  (i)  Specialised  tips  of  some  nerve  cells  which  receive  information  from  the 
surroundings are receptor. 

Location: Sense organs 
Gustatory receptor: Detect taste 

Olfactory receptor: Detect smell 
 

(ii) The information acquired at the end of the dendritic tip of a nerve cell, sets off a 

chemical reaction that creates an electrical impulse, which travels to the cell body, then 

along the axon to its end, releases some chemicals, across the synapses. 
 

21. (i) Write names of hormones secreted by pituitary gland and adrenal gland. State their 
functions in the body. 

(ii) Explain feedback mechanism for regulation of hormonal secretion with the help of 
one example. 

Ans: (i) Pituitary gland secretes growth hormone. It regulates growth and development of 

the body. Adrenal gland secretes adrenaline hormone. It creates stress in our body. 
 

(ii) The timing and amount of hormones released by various glands is controlled by 

feedback mechanism which is inbuilt in our body, e.g. if sugar level in blood rises too 
high, it is detected by cells of pancreas which respond by producing and secreting more 

insulin  into  blood.  As  blood  sugar  falls  to  certain  level,  the  secretion  of  insulin  is 

reduced automatically. 
 

22. What happens at the synapse between two neurons? 
Ans: At synapse the electrical impulse generated at dendrites of a neuron is passed on 

to dendrite of another neuron in the form of chemicals by axon ending of the first 

neuron. 
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23. Design an experiment to demonstrate hydrotropism. 
Ans: Hydrotropism can b demonstrated with any germinating seedlings, which are allowed 

to grow on ground. The soil around the roots is separated by a polythene partition. The left 

side is kept moist and the right side dry. 
The radicle at first grows in a downward direction and after sometime the roots bend 

towards the moist soil. This is due to movement of the germinating roots to water. 

 
24. Why is use of iodised salt advisable? 

Ans: Iodine is necessary to make thyroxine hormone which regulates carbohydrates, 

protein and fat metabolism in the body so as to provide the best balance for growth. 

 
25. Why are some patients of diabetes treated by giving injections of insulin? 

Ans:  Insulin  regulates  the  sugar  level  in  the  blood.  When  this  hormone  is  not 

synthesised in proper amount then the sugar level in the blood rises and the persons 
suffer from diabetes. This is the reason why diabetic patients are treated by giving 

injections of insulin. 
 

Textbook Exercises  
 

1. Which of the following is a plant hormone? 
(a) Insulin (b) Thyrox in (c) Oestrogen  (d) Cytokin in 
Ans: (d) Cytokin in 

 
2. The gap between two neurons is called a 

(a) dendrite (b) synapse (c) axon (d) impulse 
Ans: (b) synapse 

 
3. The brain is responsible for 

(a) thinking (b) regulating the heart beat   (c) balancing the body (d) all of the above 
Ans: (d) all of the above 

 
4. What is the function of receptors in our body? Think of situations where receptors do 

not work properly. What problems are likely to arise? 
Ans: All information from environment is detected by receptors. When receptors do not 

work properly then information from environment cannot be detected and our body 
cannot respond accordingly. 

 
5. Draw the structure of neuron and explain its function. 

Ans: (a) 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(b) (i) The information is acquired at the end of the dendrite tip of a nerve cell 

 
(ii) The information travels as an electrical impulse from the dendrite to the cell body 
and then along the axon to its end. 
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6. How does phototropism occur in plants? 

Ans: The chemical compounds released by stimulated cells for control and coordination 
in plants are called plant hormones or phytohormones. 

Auxin: Controls growth 
Gibberellins: Helps in growth of stem 

Cytokinin: Promotes cell division 
Abscisic acid: Inhibits growth, wilting of leaves. 

 
7. Which signals will get disrupted in case of spinal cord injury? 

Ans: In case of a spinal cord injury, signals for reflex action and involuntary action will 
get disrupted. 
Reflex actions are monitored and controlled through the spinal cord of nervous system 

and no by the brain. Infact, nerves from all over the body meet in a bundle in the spinal 

cord on their way to the brain. In case of any injury to the spinal cord, the signals 

coming from the nerves as well as signals coming to the receptors will be disrupted. 
 

8. How does chemical coordination occur in plants? 
Ans: Chemical coordination occurs in plant by the help of plant hormones. 

 
9. What is the need for a system of control and coordination in an organism? 

Ans: It is necessary that various organs of the body of an organism work together in a 

proper manner to produce proper reaction to a stimulus. 
 

10. How are involuntary actions and reflex actions different from each other? 
Ans: Involuntary action do not require thinking. It is controlled by brain. For example, 

beating  of  heart  beat.  While  on  the  other  hand,  the  reflex  action  is  rapid  and 
spontaneous action in response to any stimulus. It doesn’t involve brain. 

 
11. Compare and contrast nervous and hormonal mechanisms for control and coordination 

in animals. 

Nervous system mechanism Hormonal system mechanism 

The information is conveyed in the form of 

electric  impulse. 
Information is conveyed in the form of 

chemical messengers. 

The information is trans- mitted via axons 

and dendrites. 

 
Information is transmitted through blood. 

The flow of information is rapid and quick. Flow of information is slow. 

Its effects are short lived. It has prolonged effects. 

 
12. What  is  the  difference  between  the  manner  in  which  movement  takes  place  in  a 

sensitive plant and the movement in our legs? 
Ans: Sensitive plant, in response to touch, shows quick movement of leaves which fold 

up and droop. On the other hand, movement in legs is voluntary - action which is 

controlled by cerebellum part of hind brain. 
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8. HOW DO ORGANISMS REPRODUCE?  

 

Quic k  Re vie w  
 

Reproduc tion is  the process by which living o rganisms  p roduce  new indiv idua ls simila r 

to themse lves .  It ensures  continuity o f life on earth.  
 

Nucleus of the cell contains D N A  (Deoxyribose  Nucleic  Acid) which is the heredity material 
 

DN A replicates and  forms new cells causing variat ion. So, these new cells will be similar 

but may not be  identica l to origina l cell.  
 

 Varia t ions  a re  use ful for the  surviva l o f the  ind ividua l and  spec ies  over  t ime  as  we ll a s  

basis for evolut ion.  
 

Type s  of R e production  
 

(a) Asexual Reproduction  
 

A single individua l give rise to new individua l.  
Gametes are not formed.  
N ew individua l is identica l to parent.  
Adopted by lower organisms.  

 
(b) Sexual Reproduction  

 
 Two  individua ls i.e., one male and  one female are needed to give rise to new individua l.  
Gametes are formed.  
N ew individua l is genetica lly similar but not identica l to parents.  
 It is usefull to generate more  variat ions in species.  
Adopted by higher organisms.  

 
As e xua l    re production   takes   place   through   fiss ion,   fragmenta t ion,   regenera t ion, 

budd ing vege ta t ive  p ropaga tion,  spo re  fo rmat ion.  These  modes  o f rep roduc tion depend  
on the body des ign o f the o rganisms.  

 
 Fission is of two types -  binary fiss ion and mult ip le fission.  

 
B inary  fiss ion is the divis ion o f one  cell into  two  simila r or identica l cells. The  nuc leus  

first d ivides  amito t ica lly into  two ,  fo llowed  by the  d ivis ion o f the  cytop lasm.  The  ce ll 

fina lly splits into two  daughte r cells. e.g., Amoeba  
 

 In  multiple   fis s ion,  many  ind ividua ls   a re   fo rmed   from  a   s ingle   ind ividua l.  e.g., 

P lasmod ium 
 

 The  nuc leus  d ivides  repea ted ly,  p roduc ing many nuc le i and  many daughte r  ce lls  a re  

formed.  
 

 Fragme nta t ion:   Multice llula r   o rganisms   with  s imp le   body  o rganisa t ion  such  a s  
filamen tous a lgae— S pirogyra b reaks  up  into two  or more  small pieces o f fragmen ts upon 

matura t ion. These  fragments  grow into new indiv id ua ls.  
 

 R e ge ne ra t ion:   I t  is the  ab ility o f a  fully d iffe rentia ted  o rganis m to  give  r ise  to  new 

ind ividua l o rganis ms  from its body pa r ts .  S mall cut  o r  b roken pa r ts  o f the  organism’s  
body grow or regenera te into separate ind ividua ls . F o r  example : Plana r ia and  Hydra .  

 
In budding, a small part of the body of the parent grows out as a bud which then 

de taches   and   becomes   a   new  o rganism.   H ydra   rep roduces   by  budd ing  us ing  the  

regenera t ive cells.  
 

Ve ge tative  Pro pag at io n:  I n  ma ny plants , ne w  plants de ve lops  f r om vegetat ive  parts s uc h  as  
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By roots: E.g., dahlias, sweet potato.  
By stem: E.g., potato, ginger.  
By leaves : E.g., bryophyllum (leaf notches bear buds which develop into plants).  

 
Artificial methods: 

 
(a) Grafting E.g., Mango 

(b) Cutting: E.g., Rose 
(c) Layering: E.g., Jasmine 
(d) Tissue  culture : N ew plants a re  grown by us ing growing tip o f a  plant. These  growing 

cells a re  kep t  in a  culture  med ium which leads  to  the  fo rmation o f callus. C a llus  is then 

transfe rred to  ho rmone  med ium which causes  growth and  diffe ren tia t ion.  
E.g., o rnamenta l plants , o rchid .  

 
B e ne fits  o f  t is s ue  culture  

 
We  can  grow  plants  like  banana ,   rose,  ja smine   etc.  that  have   lost  the  capacity to  

p roduce  seeds .  
 

N ew plants are genetica lly similar to parents.  
 

 S pore  Formatio n :  S pores  a re  small bulb  like  s truc tures  which a re  covered  by thick  

walls . Under  favourab le condit ions , they ge rmina te  and  p roduce  new o rganism.  
 

 S exua l rep roduc tion in flowering p lants  takes  p lace  in the  phylum angiosper m.  The  

gametes  a re  p roduced  within the flowers  and  the ovules  a re  enc lo sed  in a  carpel.  
 

 The  flowers  are usua lly b isexua l i.e., ma le  and  female  rep roduc tive  parts a re  p resent  in 
the  same  plant . The  m parts o f a  flower  are: sepals, petals , s tamens  and  carpel.  

 
 S tamens  and  carpels a re  the rep roduc tive parts of a  flower which conta in the ge rm cells. 

The  male  o rgan o f a  flower  called ‘s tamen’  makes  the  ma le  gamete  which a re  p resent  in 

the po llen grain. The  female  o rgan o f a  flower  calls ‘carpe l’ o r  ‘pist il’ makes  the  female  
gamete ,  which a re  p resent  in ovules  o f the plant.  

 
 Pollina t ion is the transfer o f pollen grain from the anthe r o f a  s tamen to the s t igma  o f a  

carpel. Pollina t ion is of two  types: Self pollina t ion and  C ross pollina t ion.  
 

Embryo:  It is the stage of developmen t between the zygote or fertilized egg and the newly 

formed offspr ing.  
 

R e production in Human B e ings : 
Humans  use sexua l mode  of reproduction.  

 
 S e xua l  matura tion:  The  period o f life when production o f ge rm cells i.e., ova  (female ) 

and  spe rm (male )  start in the body.  This  pe r iod  o f sexua l ma tura t ion is called puberty.  
 

C hanges  at P uber ty  
(a) Common in ma le  and fe male  

 Thick hair growth in armpits and  genita l area.  
 Skin becomes oily, may result in pimples.  

 
(b) In girls  

Breast size begin to increase.  
Girls begin to menstrua te.  

 
(c) In boys  

Thick hair growth on face.  
Voice begin to crack.  

 
These  changes  s igna ls  that sexua l ma tur ity is tak ing place.  
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Male Reproductive  System 

 
(a)  T e s t e s:  A  pa ir  of  testes a r e  loc a t e d  ins ide  s c r otum w hic h  is pr e s e nt  out s ide  the  a bdomina l 

cavity.  Sc r otum ha  a relative ly low e r  tempera tur e  ne e de d  for the product ion of sperms.  
 

Male germ cell i.e., sperms are formed here.  
 Testes release ma le  sex ho rmone  (testosterone). Its function is: 

(i) Regulate production of sperms. 
(ii) Bring changes at puberty. 

 
(b)  Vas deferens: It passes sperms from testes up to urethra. 

 
(c)  Ure thra : It is a  common passage  for bo th spe rms  and  urine. Its outer cover ing is called  

penis 
 

(d)  Associated glands: Seminal vesicles and prostate gland add their secretion to the 
sperms. This fluid provide nourishment to sperms and make their transport easy. 
Sperm along with secretion of glands form semen. 

 
Female  Reproductive  System 

 
(a) Ovary: A pair of ovary is located in both sides of abdomen. 
 Female germ cells i.e., eggs are produced here.  
At the time of birth of a girl, thousands o f immature  eggs  are present in the ovary. 
At the onset of puberty, some  of these eggs start matur ing.  

 
(b) Oviduct or Fallopian tube  
Receives the egg produced by the ovary and  transfer it to the uterus.  
 Fertilisat ion i.e., fusion of gametes takes place here.  

 
(c) Uterus: It is a bag-like structure where development of the baby takes place. 

 
Uterus opens into vagina through cervix.  

 The  embryo  moves  down to reach the uterus. The  embedd ing o f the embryo  in the thick 
inner lining of the uterus is called implantation. 

 The   t ime   period  f r om  the  de ve lopme nt   of  foetus  inside  the  uterus  till  birth  is  called 
ge s tation pe rio d.  The  act a  giving  birth to the fully de ve lope d  f oe tus  at the e nd of gestation 

period is t e r me d as parturi t io n.  
 

 The  br e a kdow n a nd r e mova l of  t he  inner , t hic k  a nd soft lining of  t he  ut e r us  a long w ith  its 

blood vessels in the f or m of vagina l bleeding is called me ns t rual  flow or me ns truat io n.  
 

 R e pr oduc t ive  he a lth  is  all t hos e  a s pe c t s  of  ge ne r a l he a lth  w hic h he lp  a  pe r s on  to  le a d  a  

norma l, safe a nd satisfying reproduc t ive  life.  
 

 Se xually T rans mi t t e d  Dis e as e s  ( ST D s )  are the diseases w hic h are spread by sexual contact 

f r om a n infecte d pe r s on  to a  healthy person.  Some  c ommon STD s  are Gonor r hoe a ,  syphilis , 

trichomonias is , A I D S.  

 
 The r e  a r e  differe nt me thods  w hic h  are de ve lope d  to  prevent a nd control pr e gna nc y  s uc h as 

me c ha nic a l me thods ,  c he mic a l me thods ,  oral pills a nd s urgical me thods .  
 

Contraception 
 It is the avoidance o f pregnancy, can be achieved by preventing the fertilisat ion of ova. 

Methods of contraception 

(a) Physical barrier 
 

 To prevent union of egg and sperm.  
Use of condoms, cervica l caps and diaphragm.  

 
BY SHAIK MALIK X STATE SCIENCE NOTES 85 



 

 
(b) C he mic al  me t ho ds  
Use of oral pills  
 These change hormona l balance of body so that eggs are not released.  
May have side effects.  

 
(c) Intraute rine  contrace ptive  de vice  ( I U C D )  
 Coppe r-T  or loop is placed in uterus to prevent pregnanc y.  

 
(d) Surgical me t ho ds  
 In males the vas deferens is bloc ke d to prevent s pe r m transfer called vasectomy.  
 In females, the fallopia n tube is blocke d to prevent e gg transfer called tubectomy.  

 
Kno w the  Te rms  

 
Re product io n: It is the process of produc ing ne w  individua ls  of the s a me  species by existing 

or ga nis ms  of  a  species i.e.  parents.  
 

 A s e x ual  re pro duc t io n:  It is the pr oc e s s  of  pr oduc ing  ne w  or ga nis ms  f r om a  single pa r e nt  

without the involve me nt of  sex cells or gametes.  
 

 Fis s ion: It is the s imple s t  me thod of  a s e xua l r e pr oduc t ion  in unicellula r f or ms  of  life s uc h 

as A moe ba ,  P a r a me c ium a nd other protozoa n.  
 

 B inary fis s ion: It is the divis ion of  one  cell into tw o simila r or  ident ica l cells.  The  nuc le us  

first divides amitot ica l ly into two, followe d by the divis ion of the cytopla s m. The  cells finally 

splits into tw o da ughte r  cells.  
 

 Frag me nt at io n:  It is a n asexua l reproduc t ion in  w hic h  a  mult ice l lular or ga nis ms  br e a ks  up 

into tw o or mor e  small pieces of f r a gme nt  upon maturat ion.  
 

R e g e ne ration: It is the abilit y of a fully differentia te d organis m to give rise to ne w  individua l 

or ga nis m f r om its body parts.  
 

  I n  ve ge ta t ive  pr opa ga t ion,  n e w  pla nt s  a r e  obta ine d  f r om the  pa r t s  of  old  pla nt s  s uc h a s  

stem, roots a nd leaves, w ithout  he lp  of a ny reproduct ive  organs.  
 

 Tis s ue  culture : It is the product ion or propaga t ion  of ne w  plants f r om isolate d plant cells or 

s ma ll pie c e s  of  plant tissue in a  synthet ic  me dium of culture solut ion.  This  t e c hnique  is also 

know n a s  mic r opr opa ga t ion,  a nd I n  vitro cultur e  be c a us e  it t a ke s  pla c e  out s ide  the  body of  

t he  pa r e nt  pla nt  in  a  test t ube  us ing  a n artific ia l e nvir onme nt .  
 

M ic ro pro pag at io n  t e c hnique :  It is being us e d for the produc t ion of or na me nta l plants like 

orchids ,  D a hlia  a nd carnation.  
 

 Se x ual  re pro duc t io n:  It is t he  pr oc e s s  in  w hic h  tw o s e xe s  ma le  a nd f e ma le  a r e  involve d.  

The  ma le  s e xua l unit is know n a s  ma le  ga me te  or  s pe r m w hile  f e ma le  s e xua l unit is t e r me d 

as female ga me te  or ova.  
 

 Pollinat io n: It is the transfer of polle n  gr a in  f r om the anther of  a  s t a me n to  the s t igma  of  a  

c a r pe l.  The  polle n  gr a ins  a r e  t r a ns f e r r e d  by ma ny a ge nt s  a s  ins e c t s ,  bir ds ,  ma n, w ind a nd 

water.  
 

 Fe rtilizatio n: It is define d as the fusion of a ma le  ga me te  (sperm) with a  female ga me te  (an 

ovum)  to f or m a  zygote  during sexual reproduc t ion.  
 

 Zygote : The  cell which is formed by the fusion of a male gamete and female gamete is called 

Zygote, i.e.  it is a ‘fertilised ovum’  or ‘fertilized egg.’  
 

 Se x  rat io :  It is t he  ratio of  t he  numbe r  of  f e ma le s  t o  pe r  t hous a nd  ma le s  in  a  popula t ion.  

The  f e ma le -ma le  s e x ratio mus t  be  maint a ine d for a  healthy society.  
 

 Po pulat io n  s i ze :  O r ga nis ms  inc r e a s e  their popula t ion  w ith  the  he lp  of  r e pr oduc t ion.  The  

rate s  of birth a nd de a th  in  a  give n  popula t ion  de t e r mine s  its size.  
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Que s t ions :  

 
1. The  correct o rde r  o f b ina ry fiss ion in Le ishmania  is 

 
 
 
 
 
 
 
 
 
 

(a) II, III, IV, I (b) I, III, IV, II (c) IV, I, III, II (d) III, I, II, IV 
 

Ans: (b) I, Ill, IV, II 
 

2. What is DN A?  
Ans :  D N A  is the  ca rr ie r  o f he red ita ry info rmat io n from parents  to  the  next  genera t ion.  

Heredita ry mater ia l is present in all living cells.  
 

3. What is vegeta t ive p ropaga tion?  
Ans :  It is a  type  o f p ropaga tion in which new p lants  a re  ob ta ined  from the  pa r ts  o f o ld  

plants like s tems,  roo ts  and  leaves, without  the he lp  o f any rep roduc tive  o rgan.  

 
4. N ame the  me thod  by which Hydra  rep roduces .  Is this me thod  sexua l o r  a sexua l?  

Ans :  Hydra  reproduces by Budd ing.  
It is an asexua l rep roduc tion.  

 
5. “Cell divis ion is a  type of reproduc tion in unice l lula r organism”.  Justify.  

Ans :  During cell divis ion in unice llu la r o rganisms,  the  nuc leus  o f the pa rent  cell divides 

only  once   to   fo rm  two   daughte r   nuc le i  a long  with  the   cytop lasm  tha t   undergoes  

cleavage . In this way,  two  daughte r cells are fo rmed  from one  single parent.  
 

6. List four advantages  o f vegeta t ive propaga tion.  
A ns :  (i) O nly one  pa rent is required  fo r  rep roduc tion,  this e limina tes  the  need  o f specia l 

mechanis ms.  
(ii)  Many plants are able to tide over unfavourab le condit ions.  
(iii) P lants  that can no t  p roduce  seeds  a re  p ropaga ted  by this me thod .  

(iv) The  trait of the parent plant is preserved .  
 

7. How is the process of binary fiss ion different in Amoeba  and  Le ishmania?  
Ans :   Amoeba   rep roduces   through  s imp le   b ina ry  fis s ion.   Le ishma n ia   rep roduces  

a sexua lly through b ina ry fiss ion tha t  occurs  a long a  de finite  o r ienta t ion re la ted  to  the  
whip  like structure at one  end  o f the  cell.  

 
8. “Tissue  culture helps to improve  the nations’ economy”.  Justify.  

Ans :  (i) Tissue  culture  is extens ive ly used  fo r  la rge  sca le  p ropaga tion o f med ic ina l and  
ornamenta l plants. V  

(ii)  It is also used  for p ropaga tion c rop  and  forest plants.  
(iii) It is also used for develop ing disease -  free plants.  
(iv) Cell culture is particula r ly used  for extract ing ion of many useful metabo li te s.  

 
9. The  picture given be low depicts the p rocess  o f a sexual reproduction in P lasmod ium.  

(i) N ame  the process depicted above  and  define it. 
(ii) Wha t  is meant  by asexua l reproduc tion?  
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Ans: (i) Multiple Fission. It is a division of single-celled organisms into many daughter 

cells simultaneously. 
(ii) Creation of a new generation from a single individual or a single parent is involved. 

 
10. Write one main difference between asexual and sexual mode of reproduction. Which 

species is likely to have comparatively better chances of survival-the one reproducing 

asexually or the one reproducing sexually 7 Justify your answer. 
Ans: Asexual reproduction does not involve genetic fusion while sexual reproduction 
involves fusion of male and female gametes to form a zygote. 

(i)  Species reproducing sexually have better chances of survival. 1 
(ii) Reason-Sexual reproduction gives rise to more variations which are essential for 

evolution as well as survival of species under unfavourable conditions. 
 

11. What is the effect of DNA copying, which is not perfectly accurate, on the reproduction 

process? How does the amount of DNA remain constant though each new generation is 

a combination of DNA copies of two individuals? 
Ans: Reproduction results in the production of offspring similar to parents in body 
design and form. The exact blue prints of body design is inherited in the offspring due 

to  DNA  replication/DNA  copying.  The  imperfect  DNA  copying  results  in  genetic 

variations that can be both useful or harmful for the offspring. The useful variations 
gets selected in nature and helps organism to survive in the changing environment 

while harmful variation gets eliminated. 
 

If each new generation is to be the combination of the DNA copies from two pre-existing 

individuals, then each new generation will end up having twice the amount of DNA that 

the previous generation had. In sexual reproduction, the gametes usually contain half 

number of chromosomes and same numbers present in the body cells. These haploid 
gametes when fuse produce a new cell with double number of chromosomes than the 

gametes and same as the body cells. In this way organisms restrict doubling of DNA 

and maintain the chromosome number. 
 

12. List three distinguishing features between sexual and asexual type of reproduction, in 
tabular form. 
Ans: Differences between Sexual and Asexual reproduction: 

 
S.No  Se xual Re production As e xual Re production 

(i) In involves two parents It involves only one parent 
(ii) Gametes are produced Gametes are not produced 
(iii) Genetics variation occurs in the off spring Offsprings are identical 

 
13. (i)  Identify the process depicted in the diagram given below. 

 
(ii) The part labelled as spores has a covering of thick walls 

around it. What is its advantage? 
 

(iii) What are hyphae? 
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Ans: (i) Spore formation in Rhizo pus. 

(ii) The thick walls protect the spores until they come in contact with soil. 

(iii) The thread like projections are called hyphae. 
 

14. What is vegetative propagation? List with brief explanation two advantages of practising 

this process for growing same types of plants. Select two plants from the following 

which are grown by this process: 
Banana, Wheat, Mustard, Jasmine, Gram. 
Ans: (a) Vegetative propagation is the development of a new plant from the vegetative 
parts / roots, stem and leaves of a plant. 

(b) Advantages: 
(i) Such plants can bear flowers and fruits earlier than those produced from seeds 
(ii)   Allows propagation of plants (banana, orange etc) that have lost capacity to 

produce seeds. 
(iii) Jasmine, banana. 

 
15. Differentiate between the following: 

(i)  Pollen tube and style. (ii) Fission in Amoeba and Plasmodium  
Pollen Tube  S ty le  

 
P o llen tube  is the part o f the ma le  

gametophyte  in plants. It is a  long tube  

like s truc ture  that carries the  ma le  gamete  

from the s t igma  to the ovules .  

It is a  part of the female  reproduc tive o rgan,  

carpel. It joins the s t igma  to  the ovary. It is 

made  up  of soft tissues which a llows  the 

pollen tube to grow downwards  towards  the 

ovule. 
 

B inary  fiss ion in Amoe ba  M ultiple  fiss ion in Plas modium 
 
A single cell divides itself into two 

daughte r  cells is known as  b ina ry fiss ion, 

b ina ry can a lso  occur  in particu la r axis. 

e.g., Amoeba.  

It is also a  mode  o f a sexua l reproduction in 
which a  cell divides itself into many 

daughter fiss ion cells s imultaneous ly.  It 

occurs  in definite orienta t ion.  
e.g., yeast, ma la r ia l parasite s.  

 
16. What is the function of pollen grains in flowers? 

Ans: Pollen grains fertilise the egg cell present in the embryo sac. 
 

17. What is the function of petals in a flower? 
Ans: The functions of petals is to attract insects for pollination and to protect the 

reproductive organs, which are at the centre of the flower. 
 

18. Why is fertilization not possible without pollination? 
Ans: Pollination allows pollen grains that produce male germ cell to reach the carpel 
which contain the female germ cell, egg. Thus fertilization which involves fusion of male 

and female germ cells can only occur after pollination. 
 

19. Explain giving one example of each, the unisexual and bisexual flowers. 
A ns :  U nis e xua l is the plant w hos e  f low e r s  contain either s t a me ns  or  carpels but  not both  

Example: Papaya, watermelon, 
Bisexual is the plant whose flowers contain both stamens and carpels. 

Example: Hibiscus, Mustard. 
 

20. How is the process of pollination different from fertilization? 
Ans: Pollination is the transfer of pollen grains from anther to the stigma of a flower 

Fertilization is the fusion of male and female gametes. 
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21. Draw a labelled longitudinal structure of a flower showing its parts. 

Ans: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

22. Name the parts A, B and C shown in the diagram and write their 
func tions .  [ SSL C  July 2018-19]  
Ans: Part A is Stigma. 

Function: It is the terminal part of carpel, which may be sticky and 
helps in receiving the pollen grains from the anther of stamen during 

pollination. Part B is Pollen tube. 
 

Function: The pollen tube grows out of the pollen grain through the 
style to reach the ovary. Part C is Female Germ Cell. 

 
Function: It is a female gamete which fuses with male gamete to form a 

diploid cell known as zygote. 
 

23. What is a seed? How does it help in reproduction in plants? Seed 
Ans: A seed is the reproductive unit of a plant which can be used to grow into a new 

plant. It contains body plant or embryo and food for the baby plant. The baby plant 

present in a seed is in the dormant or inactive state. When the seeds get suitable 
conditions of water, warmth, air and light, then new plants grow out of these seeds. In 

this way, the parent plant reproduces more plants like itself by 
forming seeds through flowers. 

 
24. (i) Draw a neat labelled diagram of a germinated seed and label radicle, plumule and 

cotyledon. 
(ii) Mention function of each of these parts. 

Ans: (i) 
 
 
 
 
 
 

 
(ii) (a) Radicle Future root, (b) Plumule : Future stem, (c) Cotyledon (food store). 

 
25. (i) Define the terms pollination and fertilisation. 

(ii) Distinguish between self pollination and cross pollination. 
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Ans : (i) Pollina t ion : It is the  transfe r o f po llen gra ins  from the  anthe r  o f a  s tamen to  the  
stigma o f a  carpel.  
Fertilisa t ion : It is de fined  as  the fus ion o f a  ma le  gamete  with a  female  gamete  to  fo rm a  

zygo te  dur ing sexua l reproduc tion.  

(ii) Diffe rence be tween self pollina t ion and  cross pollina t ion 
 

S.No Se lf Pollina t ion Cros s  Pollina tion 

 
(i) 

Self-poll inat ion occurs within a flower 

or between two  flowers of the same  
p lants .  

Cross-pollina t ion occurs  be tween two  

flowers borne on diffe rent plants o f the 
same  species .  

 
(ii) 

F lowers  do  not depend  on other 
agenc ies for pollina t ion,  

Agents  such as  insec ts, wa te r  and  wind  
are required for pollinat ion.  

 
(iii) 

F lowers  are not attract ive no r  do  they 

p roduce  nectar.  
F lowers  attract insects by va r ious  means  

like  co loured  petals, scent  and  nectar .  

 
26. Draw a longitud ina l section o f a flower and  label the following parts: 

(i)   Part that deve lops  into a  fruit 
(ii)  Part that p roduces  po llen grain 
(iii) Part that transfe rs ma le  gametes  

(iv) Part that is sticky to trap  
Ans: A 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

27. N o  two  indiv idua ls are absolute ly alike in a  popula t ion. Why?  
Ans :  Because   hund reds   o f  b iochemica l  reactions  occur   dur ing  preparat ion  o f  D N A  
cop ies .  F ew o f them a re  liab le  to  run and  fo rm a  d iffe rent  p roduc t  and  hence  they a re  

no t  identica l to  the origina l. Thus ,  this gives  rise to variat ions .  
 

28. What is placenta?  Write  any two  majo r  func tions o f placenta.  [ SSL C  July,  2018-19]  
Ans :   A   d isc   shaped   o rgan  o r   spec ia l  t is sue   in  the   ute rus   o f  p regnant   mamma l,  
nourishing and  mainta in ing the  foe tus  through the  umbilica l co rd .  

Functions of  Placenta: 
(i)  He lp s  in the transpor ta t ion o f glucose and  oxygen from the mo ther  to the embryo .  
(ii) Helps in remova l of waste genera ted by the embryo  

 
29. (a) Draw a  sectiona l view of human female  reproduc tive sys tem and  label the part where  

(i) Eggs develop  (ii) F ertilizat ion take place (iii) F ertilized egg gets implanted .  
(b) Desc r ibe ,  in brief, the  changes  the  uterus undergoes  
(i) To receive the zygote.  (ii) If zygote is not formed.  
Ans :  (a) The  huma n female  rep roduc tive  sys tem cons is ts  o f a  pa ir  o f ovar ie s ,  a  pa ir  o f 

oviduc ts ,  the  ute rus  and  the  vagina .  
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(i)   The development of egg occurs in the ovary. 
(ii)  Fertilisation takes place in the fallopian tubes. 
(iii) The fertilised egg gets implanted in the uterus. 

 
(b) (i) The uterus prepares itself every month to receive a fertilized egg/zygote. The inner 

uterus lining (endometrium) becomes thick and is supplied with blood to nourish 

the embryo. 

(ii) If the egg is not fertilised, then the uterus lining is not required. Hence, it breaks 

down and gets released in the form of blood and mucous through the vagina. This 
process lasts for 2—8 days. This cycle occurs every month and is known as 

menstruation. 
 

30. Why is variation beneficial to the species but not necessarily for the individual? 
Ans: Variations are beneficial to the species than individual because sometime for a 

species, the environmental conditions change so drastically that their survival becomes 
difficult. During that period, only few variants that are resistant would be able to 

survive. Thus, variants help in survival of the species. However, all variations are not 

necessarily beneficial for the individual organisms. 
 

Textbook Exercises  
 

1. Asexual reproduction takes place through budding in 
(a) Amoeba (b)Yeast (c) Plasm odium (d) Leishmania 
Ans: (b) Yeast 

 
2. Which of the following is not a part of the female reproductive system in human beings? 

(a) Ovary (b) Uterus (c) Vas deferens (d) Fallopian tubes 
Ans: (c) Vas deferens 

 
3. The anther contains 

(a) Sepals (b) Ovules (c) Pistil (d) Pollen grains 
Ans: (d) Pollen grains 

 
4. What are the advantages of sexual reproduction over asexual reproduction? 

Ans: (i) The offspring exhibit diversity of characters as the fusing gametes come from two 
different and sexually distinct individuals. 

(ii) Meiosis during gametogenesis provides opportunities for new combination of genes. 

 
5. What are the functions performed by testis in human beings? 

Ans: The testis produce sperm and also male sex hormone testosterone. 
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6. W hy  does  mensura t ion occur?  

Ans :  When the egg is no t  fertilised, mens trua t ion occurs  in human females .  
 

7. Draw a  labelled d iagram of longitud ina l section o f a flower?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. What a re  the  diffe ren t me thods  o f contracep tion?  
Ans :  (i) Barr ie r   me thod  o r  mechan ica l  me thod !  C o nd o m/Diaphra gm,  to  p revent  the  
mee ting o f spe rms  and  ova. 
(ii) C hemica l me thod / O ra l pills— C ha nges  the  ho rmona l ba lance  o f the  female  pa r tne r  

so  that the  eggs  a re  no t  re leased .  
(iii) Surgica l me thod  -  to b lock  the vas  deferens in ma les /vasec tomy or the fallop ian tube  

(oviduc t)  in females / tubec tomy,  to  p revent  the  transfe r o f spe rms  o r  egg and  hence  

no  fertil izat ion takes place.  

(iv)  IUC Ds/  Lo op  or the copper -T placed in the uterus, to  prevent p regnancy.  
 

9. How are  the modes  of rep roduc tion diffe rent in unice llu la r and  mult ice l lula r o rganisms?  

Ans :   Unice llu la r   o rganisms   rep roduce   a sexua lly  whereas   mult ice l lu la r   o rganisms  
reproduce sexua lly.  

 
10. Ho w does reproduc tion help in provid ing stability to populat ion of species? 

Ans :  Living o rganisms  rep roduce  for the continua tion o f a  particula r species . It he lp s  in 

p rovid ing  stabili ty  to   the   popula t ion  o f  spec ies   by  p roduc ing  new  ind ividua l  that 

re semb les  the  pa rents .  
 

11. What could  be  the reasons  for adop ting contracep tive me thods?  
Ans :  F requent  and  unwan ted  p regnanc ies  can be  avo ided  by adop ting contracep tive  

me thods .  Also ,  these me thods  check  popula t ion growth by contro lling childb ir th rate.  
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9. HERIDITY AND EVOLUTION 

 

Quic k  Re vie w  
 

Variat ions  arise  dur ing  the  process  o f  reproduc tion.  They  may  be   few  in  asexua l 

rep roduc tion,  but  many in case  o f sexua l rep roduc tion.  
 

 The   mino r   va r ia t ions   a r is ing  dur ing  S exua l  rep roduc tion  a re    caused   by  s light  
inaccurac ies  in D N A  copying.  In sexua l rep roduc tion,  va r ia t ions  a re  a lso  caused   b y  

crossing over process o f meios is .  
 

Benefic ia l variat ions help the species to survive better in the environment.  
 

Nature selects the benefic ia l variat ions thereby leading to evolut ion.  
 

Reproduc tion p roduces  offsp r ings with simila r body des ign of the parents. However  the 
offsp r ings a re  no t  identica l, but  show a  great dea l of varia t ion from the  parents.  

 
Importance  o f  Variation: 

 
(i)  D e pe nding  upon the nature of  variations  different individua ls  w ould  ha ve  different kinds  of  

advanta ge s.  Exa mple ,  Bacteria  that c a n w iths t a nd  heat will survive better in a  heat w a ve .  
 

(ii) Ma in a dva nta ge  of  va r ia t ion  to  s pe c ie s  is t ha t  it inc r e a s e s  t he  c ha nge s  of  its s ur viva l in  a  
c ha nging  e nvir onment.  

 
 Se xua lly  r e pr oduc ing  or ga nis ms  s uc h a s  huma ns  ha ve  tw o (or mor e )  ve r s ions  of  ge ne s  for 

e a c h trait, called alleles.  
 

 Gre gor Johann M e nde l  carried out  seve ra l exper iments  on pea  plants . He  carried out  

la rge    number    o f   monohybr id    and    d ihyb r id    c ro sses    us ing   many   contras t ing 

character is t ic s and  put  fo rward  severa l important  conc lus ions .  
 

M e nde l  and His  Work  on Inheritance  
 

 Gre g o r J o hann  M e nde l  ( 1 8 3 3  &  1 8 8 4 ) :  Sta r t e d  his  e xpe r ime nt s  on pla nt  br e e ding  a nd 

hybridisa t ion.  H e  propose d the la w s  of inher ita nc e in living organis ms.  
Me nde l w a s  know n as Fat he r of Ge ne tics .  

 
 Plant   s e le c te d   by  M e nde l :   P is um  s a t ivum  ( ga r de n   pea).   Me nde l  us e d  a   numbe r   of  

contrast ing c ha r a c t ers for ga r de n  pe a .  
 

S even pairs o f contras t ing cha rac te rs  in Garden P ea .  
 

Character D ominant  Trait R e cess ive  Tra it  

Flower colour Violet White 

Flower position Axial Termina l 

Seed colour Yellow Green 

S eed  shape  Round  Wrink led  

P od  shape  Infla ted  Constr ic ted  

Pod colour Green Yellow 

Height of plant Tall Dwarf/S ho rt  

 In case of monohybrid  cross with pure varie ty of plants, the pheno typ ic ratio obtained in 
F 2  genera t ion is 3  : 1. 

 
 In case  o f d ihyb r id  c ro ss  invo lving two  pairs o f contras t ing cha rac te rs ,  the  pheno typ ic  

ratio ob ta ined  in F 2  genera t ion is 9  : 3  : 3  : 1. 
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Mende l conc luded  tha t  out  o f any pa ir  o f contras t ing cha rac te rs ,  one  is dominant  and  

the other is recessive. 
 

 The   homozygo us   domina nt   trait  is   deno ted   by  two   cap ita l  le t te rs   wherea s   the  

homozygous recessive trait is denoted by two small letters. 
 

 The   factors  o r   genes   contro ll ing a   particular trait  sepa ra te   from  each  o the r  dur ing 

gamete formation. Hence gamete is always pure as far as contrasting characters are 

considered. Each gamete will possess only one gene set. 
 

 In  c ro ss ing  if  two   o r   more   traits  a re   invo lved ,   their  genes   assort  independently,  

irrespective of the combinations present in the parents. 
 

 Genes  carry info rmation fo r  p roduc ing protein s, which in turn contro l the  va r ious  bo dy 
characteristics. 

 
 For a  particula r trait, the offspr ing receives one  alle le from the father and  one  alle le from 

the mother. 
 

 The  combina tio n o f the  ma le  and  female  ge rm ce lls  gives  a  d ip lo id  zygo te .  Thus  the  

normal diploid number of chromosomes in the offspring is restored. 
 

Diffe rent mechanisms  are used for sex determina tion in diffe rent species.  
 

Determination of sex of an offspring. 
 

FACTORS 
 

Responsible for sex Determination 
 
 

Environmental Genetic 
 

In some animals, the temperature In some animals like humans 
at which the fertilized eggs are kept, gender or individual is determined 
decides gender. by a pair of chromosomes called 
E.g., in turtle sex chromosomes. 

XY – Female 

XY – Male 
 

Sex Chromosomes: In human beings, there are 23 pairs of chromosome. Out of these 22 

chromosomes pairs are called autosomes and the last pair of chromosome which helps in 
deciding gender of the individual is called sex chromosome. 
XX – Female 
XY – Male 
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Evo lut ion  

 
 Evo lution  is  the  sequence   o f  gradua l  changes   which  takes  p lace   in  the  primit ive 

organisms, over  millions of years, in which new species are produced .  
 

Gene tic   drift  can  alter  gene   frequenc ies  in  small  popula t ion  and   provide  divers ity 

without any surviva l benefits .  
 

 S evera l factors such as  environment,  muta t ions ,  rep roduc tion,  etc can cause  altera t ions 
in gene  frequenc ies in a  popula t ion over  genera t ions, lead ing to evolut ion. -  

 
C hanges  occurr ing in the DN A of ge rm cells are heritab le  whereas  changes  taking place 

in the  non-rep roduc tive  tissues a re  no t  inhe r i ted.  
 

C harles  Darwin p roposed  that evolut ion o f species occurred  by natura l select ion, but  he  

d id  no t  know the  under lying mechanism.  
 

 N atura l  select ion,  gene tic   drift ,  varia t ions  and   geographica l  iso la t ion  can  lead   to  

speciat ion in sexua lly rep roduc ing o rganisms.  
 

Gene  flow between the members  of a populat ion prevents speciation.  
 

The  fundame nta l  characte ris t ics  us e d to class ify organis ms  are : 
 

(i)   P resence of prokaryotic o r  eukaryo tic cells.  
(ii)  W hether the o rganism is unice l lula r o r  mult ice l lular .  
(iii) Ability to perform photosynthes is.  
(iv) P resence o f endoske le ton o r  exoske le ton in heterotroph ic o rganisms.  

 
Classificat ion o f living organisms is closely related to their evolut ion. 

Evo lut ion and Clas s ification 

Both evolut ion and  classif ica t ion are inter l inked .  
 

1. Class ifica t ion o f species is reflec t ion o f their evolut ionary relationsh ip.  
2. The  more  characte r is t ic s two  species have  in common the  more  close ly they a re  related.  
3. The  more  close ly they are related, the  more  recently they have  a  common ancestor .  
4. Simila r i t ie s  among  o rganisms   a llow  us   to   group   them  toge the r   and   to   s tudy  their 

charac te r istics.  
 

I. Homologous  Organs :  (Morpho logica l and  ana tomica l evidences) .  These  a re  the  o rgans  

that have  same  s truc tural p lan and  o r igin but  diffe ren t func tions .  
 

Homologous  o rgans  p rovides  evidence  for evolut ion by telling us  that they are derived from 

the  same  ances to r .  
Example : 

 
Forelimb of horse (Running) 
wings of bat (Flying) Sa me  ba s ic  structura l pla n, but  pe r f or m  
P aw of a cat (Walk /sc ra tch/a t tack )  different functions 

 
II. Ana logous  Organs :  These  a re  the  o rgans  tha t  have  diffe ren t o r igin and  structura l p lant  

but  same  func tion.  
 

Example :  Analogous  organs provide mechanism for evolut ion.  
 

Wings of bat →  Elonga ted fingers with 
skin folds Diffe ren t bas ic  structu re, but  pe rfo rm  

Wings of bird →  Feathery covering along   similar func tion i.e., flight 

the  a rm 
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 Fossils help in tracing evolut ionary pathways.  

 
 The  age  o f fossils can be  de te rmined  by us ing the relat ive me thod  o r  the iso tope  da t ing 

method .  
 

Evolution is not a one-step process, but a continuous process occurring in several 

s tages.  
 

C omplex organs are fo rmed  slowly over  many genera t ions, sometimes  with inte rmed ia te 

fo rms  p laying an importan t role.  
 

 S ometimes  the  use  o f ce r ta in fea tures  ge ts  mod ified  with t ime .  F o r  example : F ea the rs  

may have  p rovided  insula t ion init ia l ly, but  later became  associa ted with flight .  
 

 Evolutionary studies have  shown that birds are closely related to reptiles.  
 

 Humans   have   carried  out   artific ia l  select ion  fo r   va r ious   features  o f  cabbage   and  

produced different vegetab les .  
 

Vegetable  produce d  S e le c ted fe a ture  

Broccoli Arrested flower developmen t 

Cauliflower Sterile flowers 

Kohirabi Swollen parts 

Kale Larger leaves 

 
Molecular phylogeny can also be  used to trace evolut ionary relat ionship s. Here  the DN A 

o f different spec ies  is compared .  Grea te r  the  d iffe rences  in DN A,  more  distant ly related 

a re  the  spec ies .  
 

Disappearance o f the exist ing species is not a requirement for formation of new species.  
 

 The  new spec ies  fo rmed  a re  be t te r  adap ted  to  the  environme n t  but  they need  no t  be  

super io r to  the exist ing species.  
 

 The  common ancesto r of humans  and  chimpanzees  evo lved  in different ways  to p roduc e  

the  p resent  fo rms .  Evo lut io n p roduces  more  d ive rse  and  comple x body fo rms  over  a  

pe r iod  o f t ime ,  but  the  newly fo rmed  spec ies  a re  no t  more  p rogress ive  than the  a lready 
exis t ing ones .  S o  it is wrong to  say tha t  evo lut io n p roduces  p rogress ive  higher  fo rms  

from lower ones.  
 

Mi human beings , whe the r  fair sk inned  o r  da rk  skinned, be long to  the same  species i.e., 

Homo  sapiens that origina ted in Africa .  
 

 The  human ancestors gradua lly migra ted  from Afr ica to  various parts o f the world  such 
as  Asia ,  Europe ,  Aus tra lia  and  America .  Thus  they sp read  to different pa r ts  o f the  ea r th 

and  adap ted  a s  bes t  a s  they could  to  their environmenta l cond it ions .  
 

Kno w the  Te rms  
 

 F1   ge ne ra t ions :  The  genera t ions  re sult ing immed ia te ly from a  c ro ss  o f the  firs t set o f 

pa rents  (parenta l generat ion).  
 

 F2  generations: Offspr ings result ing from a  cross of the members  of F 1  generat ion.  
 

D ominant:  The  gene  which expresses itself if F 1  generat ion is known as dominant gene.  
 

Recess ive : The  gene  which is unab le to express itself in presence of the dominant gene.  
 

Ge notype :  It is the genetic  constit ut ion of a n organis m w hic h determines the characters.  
 

 Phenotype: It is the appearance of an individua l.  
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 Proge ny:  The  offspr ing produced as  a result of reproduction of the parents.  

 
D ominant  trait: A  genetic trait is conside red dominan t if it is expressed in a person who  

has only one  copy of that gene.  
 

 R e cess ive  trait: A  genetic trait is cons ide red  recessive if it is exp ressed  only when two  

copies o f the gene  are present.  
 

Homozygous: Having two identica l alleles of the same gene.  
 

Heterozygous: Having dissimila r allele s at correspond ing chromosomal loci.  
 

M onohybrid cross: A  type of cross in which only one  pair of contrast ing characte rs are 

conside red. 
 

Dihybrid cross: A type of cross that invo lves two sets of characteris t ics.  
 

Alle le : Either of a pair (or series) o f alternat ive forms of a gene that can occupy the same  

locus  on a  particu la r chromosome  and  that contro l the  same  charac te r .  
 

 Somatic ce lls : All cells forming the body of an organism, except the reproductive cells.  
 

 S e x  chromos ome s :  Eithe r  o f a  pair o f chromosomes ,  usua lly des igna ted  X  o r  Y,  in the 

ge rm  ce lls   o f  mos t   animals ,   tha t   combine   to   de te rmine   the   sex  and   sex- linked  
character is t ic s o f an indiv idua l.  

 
Gene: A segment of DN A that is invo lved in producing a  polypeptide chain and forms the 

basic unit of heredity.  
 

 Tra it:  A  trait is a  distinc t varian t o f a  pheno typ ic  characte r o f an o rganism that may be  
inher ited o r  environmenta lly determined,  

 
Haploid ce ll: Cell that has only one complete set of chromosomes.  

 
D iplo id ce ll: C ell that has  two  sets of chromosomes ,  one  of paterna l origin, the other of 

ma te rna l origin.  
 

M icro -e vo lut ion: Evo lution result ing from small specific genetic changes  that can lead  
to a  new sub -species .  

 
 Ge ne tic  drift: It refers to the random change  in gene  frequenc ies in a  small popula t ion, 

p resumab ly owing to  change  ra the r  than na tura l se lec t ion,  the reby p rovid ing d ive rs ity 

without  any adap ta t ions .  
 

 Speciation: The  process of formation of a new species.  
 

Homologous  organs :  O rgans  of diffe rent o rganisms  which may be  dissimila r externa l ly 

and  in func tion,  but  a re  s imila r  in o r igin and  in fundamenta l s truc tura l p lan.  
 

 Analogous  organs :  O rgans  o f d iffe rent  o rganisms  which a re  s imila r  in func tion and  
exte rna l appearance ,  but  d iss imila r  in o r igin and  structura l p lan.  

 
 Foss ils : All preserved traces of living organisms.  

 
M ole cular  phy loge ny:   The   use   of  a   gene’s   mo lecula r   characte r is t ics  to   trace  the 

evolut ionary histo ry of organisms.  
 

Que s t ions : 
 

1. A  specia l p roper ty o f D N A  that ensures  the  equa l distr ibution o f simila r gene tic  ma te r ia l 
to the offsp r ings is: [SSLC 2017, April]  
(a) M utation (b) Recombination  (c) Replication (d) Variation 
Ans: (c) Replication 
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2. Identity the correct complementa ry base pairing among the following : [ SSL C  2016, April]  

(a) Adenine—Thymine and Guanine—Cytosine 

(b) Adenine—Guamne and Thym ine—Cytosine 

(c) Adenine—Cytosine and Thymine—G uan ine 

(d) Guanine—Adenine and Cytosine—Adenine 
 

3. What is DNA? 
Ans: DNA is the carrier of hereditary information from parents to the next generation. 

 
4. Name the information source for making proteins in the cells. 

Ans: Cellular DNA is the information source for making proteins in the cells. 
 

5. What is a gene? 
Ans: Gene is a part of DNA that encodes the instructions that allow a cell to produce a 

specific protein or enzyme. 
 

6. Why will each gamete contain only one gene set? 
Ans: The genes controlling a particular trait separate from each other during gamete 

formation. Hence gamete is always pure as far as contrasting characters 
considered and will possess only one gene set. 

 
7. What is the diffe rence be tween F 1  genera t ion and  F 2  genera t ion?  

Ans :  Diffe rence be tween F 1  generat ion and  F 2  generat ion.  

ge ne ra t ion  ge ne ra t ion  

F 1  generat ion refers to the offsp r ing 

Result ing immed ia te ly from a  cross 

be tween the  first set o f parents .  

F 2  genera t ion on the  o the r  hand ,  refers 

to  the  o ffsp r ing result ing from a  c ro ss  

among the members  of F 1  genera t ion.  

 
8. How do Mendel’s experiment show that traits are inherited independently? 

[SSLC July, 2018-19], [SSLC April,  2016] 

Ans: (i) When a cross was made between a tall pea plant with round seeds and a short 

pea plant with wrinkled seeds, the F1 progeny plants are all tall with round seeds. This 

indicates that tallness and round seeds are the dominant traits. 

(ii)  Whe n the F1 plants are self pollina te d, t he  F2 pr oge ny consis te d of s ome  tall plants w ith  
r ound s e e ds  a nd s ome  s hor t  pla nt s  w ith  w r inkle d s e e ds  w hic h  a r e  t he  pa r e nta l traits.  

(iii) There were also some new combinations like tall plants with wrinkled seeds and 
short plants with round seeds. 

(iv) Thus it may be concluded that tall and short traits and round and wrinkled seed 
traits have been inherited independently. 

 
9. ‘It is a matter of chance whether a couple will give birth to a male child or a female 

child.” Justify this statement with the help of a flow chart showing the fusion of sex 

chromosomes. 
OR 

How sex is determined in human beings? 
 

Ans: Sex of a child is dependent on the type of the male gamete fusing with the female 

gamete. Human beings possess 23 pairs of chromosomes. Out of these, 22 pairs are 

known as autosomes, while the remaining one pair comprises sex chromosomes (XX in 
females and XY in males). At the time of fertilisation, the egg cell fuses with the sperm 

cell, resulting in the formation of the zygote. If the egg cell carrying an X chromosome 

fuses with the sperm carrying an X chromosome, the resulting child would be a girl. If 
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the egg cell carrying an X chromosome fuses with, the sperm carrying a Y chromosome, 
the resulting child would be a boy. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10. Explain Mendel’s experiment with peas on inheritance of characters considering only 
one visible contrasting character. 
Ans: Mendel conducted breeding experiments with garden peas: 
(i)   He studied (pure) plants of a tall/short varieties. 
(ii)  He crossed them and obtained F1 progeny. 
(iii) He found that F1 progeny was all tall plants. 

(iv) He selfed the (hybrid) plants of F1 progeny. 
(v)  He found that in F2 progeny there were tall as well as short plants. 

(vi) The three quarter plants were tall and one quarter was short. 
 

11. List in tabular form, two distinguishing features between the acquired traits and the 
inherited traits with one example of each. 

Ans: 
  

 
(i) 

These  traits a re  the  characte r is t ics 

which are d eve loped  during the 

lifet ime of an individua l.  

 
(i) 

These  a re  the  cha rac te r istics 
t ransmit ted  from parents  to  the  

offspring.  

 
 

(ii) 

 
Acquired  traits a re  no t  passed  on to 

the next genera t ion. e.g., Less  body 
we ight  due  to starvat ion.  

 
 

(ii) 

Inher ited traits is genetica l ly 

de te rmined  charac te r is t ic tha t  
d is t inguishes  a  pe rson.  e.g., 

colour of hair and  eye  

 
12. How do Mendel’s experiments show that traits may be dominant or recessive? 

Ans: When Mendel cross-pollinated a pure male tall pea plant with a pure female dwarf 

pea  plant, he  go t  only tall p lants  in the  F 1  genera t ion.  

When F 1  tall plants were  self-po ll inated , Mende l go t  bo th tall and  dwarf plants in the  F 2 
generation in the ratio 3: 1. 
The trait of dwarfness was present in F1 generation but was not expressed and only trait 
of tallness was expressed. The character which gets expressed in the presence of its 

contrasting form is termed dominant trait. The trait which remains unexpressed in the 

presence of its contrasting form is termed recessive trait. 
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13 .  A  cross  was  made  be tween pure  b reed ing pea  p lants  one  with round  and  green seeds  

and  the other with wrink led  and  ye llow seeds.  
(i)  Write the phenotype of F 1  progeny. Give  reason for your answer.  
(ii) Write  the different types of F 2  progeny obtained along with their ratio when F 1  

progeny was  selfed.  
Ans: (i) The  cross was  made  be tween round, green seeds and  wrink led, yellow seeds 
In the  given cross, two  traits were  taken into account ,  which is a  d ihyb r id  cross. Ye llow 

co lour  and  round  shape  is dominant  over  green co lour  and  wrink led  shape .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The  above  c ro ss  shows  round  and  ye llow seeds  in the F 1  genera t ion. It occurs  because  

dominant  traits ( round  and  yellow) exp ress  itself, whereas  recess ive traits (wrink led  and  

green)  get supp ressed .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P heno typ ic  ratio –  9  : 3  : 3  : 1  

Round  yellow −  9  Round  green −  3  
Wrink led yellow −  3 Wrink led green − 1  

 
14. (i) Diffe rentia te be tween dominant  and  recessive traits.  

(ii) ‘Gene  contro l traits’ ?  Expla in this statement with an example .  
Ans :  (i) (a) The  charac te r which gets exp ressed  in the  p resence  o f its contras t ing fo rm is 

te rmed  as  dominant  trait.  
 

(b )  The  trait which remains  unexp ressed  in the  p resence  o f its contras t ing fo rm 
is called recess ive trait.  
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(ii) Consider tallness as a characteristic. Plant height depends upon particular plant 

hormone which in turn will depend on the efficiency of the process for making it. If 
the enzyme responsible for the production of this hormone is efficient, plant will be 

tall. If the gene for that enzyme has an alteration that makes enzyme less efficient, 

the amount of hormone will be less and plant will be short. 
 

15. (i)  What is meant by traits of an individual? 
(ii) Explain inherited trait and acquired  trait. 

(iii) Define speciation. List the factors which could lead to rise of a new species. 
Ans: (i) Traits: A characteristic feature i called trait. 
(ii) Inherited Traits are the traits which are transferred from parents to young ones. 

Acquired Traits are the traits which an organism acquires in life time. 
 

(iii) Formation of new species from the existing ones called speciation. 

Factors which could lead to the rise of new species are: geographical isolation, genetic 
drift, tt natural selection. 

 
16. (i)  Explain whether traits like eye colour or height is genetically inherited. Do power to 

lift weights and reading French also belong to the same category? 
 

(ii)  How do variations affect the evolution of those organisms that reproduce sexually? 
 

Ans: (i) Yes, eye colour and height are genetically inherited traits, as these are expressed 

by genes. No, weight lifting and reading French are acquired traits. 
 

(ii) Variations in individuals during sexual reproduction gives survival advantages to 

them, and help them to adapt even in extreme environments. 
 

17. In evolutionary terms, can we say which among bacteria, spiders, fish and chimpanzee 
have a ‘better’ body design? Why or why not? 
Ans: In evolutionary terms, chimpanzee has the most complex body design but it will be 

wrong to say that they have a better body design as all the organisms are very well 
adapted to their environment and have their body designs evolved according to their 

body adaptation. 
 

18. What is the only progressive trend seen in evolution? 
Ans: The only progressive trend in evolution seems to be that more and more complex 

body designs have emerged over a period of time. 
 

19. What are the physical changes that resulted in the upright posture in the course of 
evolut ion o f human?  [SSLC April,  2017]  
Ans: (i) Developed stronger and straighter legs with feet suited more for walking. 
(ii) They started using their hands for grasping and for various purposes. 
(iii) The pelvic girdle changed into a broad basin like structure to support the trunk. 

(iv) Changes in the pelvic girdle and associated muscles. 
 

20. Write  any four phys ica l features of Austra lop ithecus man.  [SSLC April,  2017]  
Ans: (i) Walked erect 
(ii) Forehead was low 
(iii) They are short, about four and half feet in height. 
(iv) The brain capacity was equal to much taller modern gorilla. 

 
21. Will geographical isolation be a major factor in the speciation of an organism that 

reproduces asexually? Why or why not? 

Ans: No. 
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Geographical isolation prevents gene flow between populations of a species whereas 

asexual reproduction generally involves only one individual. In an asexually reproducing 
organism, variations can occur only when the copying of DNA is not accurate. Therefore, 

geographical isolation cannot prevent the formation of new species in an 

asexually reproducing organism. 
 

22. (i) Wha t  are fossils ?  How do  we  know how old the fossils are? [ SSL C  July,  2018-19]  
(ii) State two differences between homologous and analogous organs. 
Ans: (i) Fossils: The remains and / or impressions of organisms that lived in the past. 

(a)  The fossils that we find close to the surface are more recent than the one we 
find in deeper layers. 

(b)  Dating fossils by detecting the ratio of different isotopes of the same element. 
(ii)  (a) Homologous organs have same basic structural design. 

(b) Analogous organs have different basic structural design. 
(c) Homologous organs perform different functions. 
(d) Analogous organs perform similar functions. 

 
23. Why are small number of surviving tigers a cause of worry from the point of view of 

genetics?  Expla in.  [ SSL C  July 2018-19]  
Ans: (i) If any natural calamity occurs and kills these small number of surviving tigers, 

they can become extinct resulting in the loss of genes forever. 

(ii)  Small number will lead to little recombination and lesser variations that are very 
important for giving better survival chances to the species.  

(iii) Less number of species means lesser extent of diversity and lesser number of traits 

which reduce the chances of adaptability with respect to the change in the 

environment. 

24. A  palaeontologist  observes  the  jaw  of  an  animal  and  concludes  that  it  belong  to 
mammals .  Give  reason for his conc lus ion .  [SSLC April,  2017]  
Ans:  Teeth  are  of  different  types  (heterodont)  embedded  in  sockets  in  jaw  bones 

(thecodont) 

 
25. Differentiate  between  Caucasoid  man  and  Mongoloid  man  based  on  their  physical 

features .  [SSLC April,  June , 2016]  
Ans: 
  

They are genera l ly characte r ised by light 

skin, b lue  o r  da rk  b rown eyes  and  a  high 

ridged hose  with na rrow nostrils.  

They  are  characterized  by  yellowish  or 

reddish skin, fairly thick lip and wider 

nose. Hair is straight. 

 
26. Define the following with one example for each: 

(i) Genetic Drift. (ii) Natural selection. (iii) Reproductive isolation. 
Ans: (i) Genetic drift: It refers to the random change in gene frequencies in a small 

population,  presumably  owing  to  change  rather  than  natural  selection,  thereby 
providing diversity without any adaptations. 

 
(ii)   Natural selection: In this new suitable traits are selected to live in the prevailing 

environment. 
 

(iii) Reproductive isolation: When same members of a particular species are not able to 
mate with other members of the same species due to environmental barriers or due 

to other geographical barriers, it is known as reproductive isolation. 
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27. “Evo lution should not be  equated with progress”. Why?  

Ans :  Evo lution is s imp ly the  genera t ion o f dive rs i ty and  the  shap ing o f the  divers ity by 

environmenta l se lec t ion.  S pec ies  adap t  to  the  cond it ions  ava ilab le  in their environment.  

S ome  o lde r  and  s imp le  spec ies  live  on quite  e ffec t ive ly.  The  only p rogress ive  trend  in 

evo lut ion seems  to  be  that o f more  and  more  complex body des igns  have  emerged  over  

t ime .  In fac t ,  one  o f the  s imp les t  life  fo rms  like  bac te r ia  inhab it  the  most  inhosp itab le  
habita ts like ho t  sp r ings ,  deep -sea  the rmal vents  and  the  ice in Anta rc t ica .  

 
28. The  modern human beings have  originated in Africa .  

(i) Which evidence sugges ts this fact? 
(ii) If an animal is simila r to its ancestors, wha t  does  this imp ly?  
Ans :  (i) This was  shown by the help of fossil records of Homo  erectus, according to which 

their c rania l capac ity had  doub led .  H o mo  e rec tus  were  the  first leave  Afr ica  and  sp read  

through  Afr ica ,  As ia ,  and   Europe .  O ne  popula t ion  o f H.  e rec tus ,   s tayed   Afr ica  and  

evolved into Homo  sapiens.  
 

(ii) This  imp lies  that from the  beginning o f life on ea r th the  inher itance  o f trait is go ing 

on,  tha t  re sult  in the  p roduc tion o f exis t ing animals  tha t  look  s imila r  the ir  ances to rs  

because  they have  inher ited  traits from them and  these  trait tha t  make  them  s imila r  

their ances to rs  have  no t  gone  under  evo lut ionary change .  
 

29 .  Define  evo lut ion.  H o w   does  it  o ccur?  Desc r ibe  ho w   fo ss ils  p rovide  us  evidences  in 
support o f evolut ion.  

 
Ans :  Evo lution the  p rocess  o f change  from s imp le  life fo rms  to  complex life fo rms  by 

gradua l change .  It is genera t ing divers ity and  shap ing the divers i ty.  
 

(i)   It occurs  over  the  course  o f t ime  and  genera t ions  by va r ia t ion spec ia t ion,  na tura l 
select ion, genetic d r ift etc. fossil are the preserved traces of living organisms.  

(ii)  It he lp s  us  to  find  the  inte rmed ia te  fo rms  in be tween two  c lasses  etc. F o r  example  
fossil  o f  Archaeop te ryx  he lp s   us   to   know  better  about   the   inte rmed ia te   fo rm 

be tween reptile s and  ayes.  

(iii) It  tells  us   about   the   extinc t  spec ies   through  the   fossil  o r   their  retained  body 
impress ions .  

(iv) It helps to know the evolut ionary relat ionship s.   
30. A  man with b lood  group  A  marr ie s  a  woman with b lood  group  O  and  their daughte r  has  

b lood  group  O . Is this info rmation eno ugh to tell you which o f the  traits-b lood  group  A  

or O  -  is dominant?  Why or why not? 
Ans :  N o,  because either blood group  A  or O  can be  dominant .  
Possibili ty I: Blood  group A  is dominant and  blood group O  is recessive 

Possibility II: Blood group O  is dominan t and blood group A is recessive.  
 

Te xtbook  Exe rc is es  
 

1. A  Mende lian exper iment  consis ted o f b reed ing tall pea  plants bea r ing viole t flowers  with 

sho r t  pea  p lants  bea r ing white  flowers .  The  p rogeny all bo re  vio le t  flowers ,  but  a lmost  

half o f them were  short. This  sugges ts  tha t  the  gene tic  make  up  o f the  tall pa rent  can be  
dep ic ted  a s  
(a) TTWW (b) TTww (c) TtWW (d) TtWw 
Ans: (c) TtWW 

2. An example  o f homologous  organs is 
(a) O ur a rm and a dog’s fore- leg 

 

 
(b) O ur  teeth and  an e lephant’s  tusk. 

(c) P o ta to  and  runners  o f grass (d) All of the above 
Ans: (d) All of the above 
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3. In evolutionary terms, we have more in common with 

(a) A Chinese school boy (b) A chim panzee (c) A spider (d) A bacte rium  
Ans: A Chinese school boy 

 
4. A study found that children with light-coloured eyes are likely to have parents with 

light-coloured eyes. On this basis, can we say anything about whether the light eye 

colour trait is dominant or recessive? Why or why not? 
Ans: No because we cannot say with certainty whether light eye colour is dominant or 

recessive. However, since both children and their parents have light eye colour, the 
possibility that light eye colour is recessive trait. 

 
5. How are the area of study – evolution and classification-interlinked? 

Ans: The area of study evolution and classification are interlinked because the more 

characteristics two species will have in common, the more closely they are related, the 
more recently they will have had a common ancestor. 

 
6. Explain the terms analogous and homologous organs with examples. 

Ans: 

Homologous Organs Analogous Organs 

 
(i) 

 
They have same basic structural 

design. 

 
(i) 

 
They have different basic structural 
design. 

(ii) They perform different functions. (ii) They perform similar functions. 

(iii) Their appearances are different. (iii) They have similar appearances. 

 
7. Explain the importance of fossils in deciding evolutionary relationships. 

Ans: Fossils helps us know the following: 
(i)  Fossils help to trace the racial history of organisms. 
(ii) They help to measure the geological time. 

 
8. What evidence do we have for the origin of life from inanimate matter? 

Ans: Miller and Urey in 1953 assembled an atmosphere similar to that thought to exist 

at early period over earth. This was maintained at a temperature just below 100°C and 

sparks were passed through the moisture of gases to simulate lighting. After one week 

15%  of the carbon had been converted into simple compounds of carbon including 
amino acids which make up protein molecules. 

 
9. Explain  how  sexual  reproduction  gives  rise  to  more  viable  variations  than  asexual 

reproduction. How does this affect the evolution of those organisms that reproduce 
sexually? 
Ans: In sexual reproduction, male and female genes cross over and hence cause the 

variation. 
 

10. How  is the equal  genetic contribution  of male and female parents ensured in  the 
progeny? 
Ans: Both father and mother contribute practically equal amount of genetic material to 

the child. It means that each trait is influenced by both maternal and paternal DNA. 
 

11. Only variations that confer an advantage to an individual organism will survive in a 
population. Do you agree with this statement? Why or why not? 
Ans: No, variations may not give advantage to an individual organisms in particular 

environmental  conditions.  They  still  persist  and  may  confer  an  advantage  to  the 

individual in charged environmental condition. 
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10.  LIGHT REFLECTION & REFRACTION 
 

Quic k  Re vie w  
 

W he n  light  fa ll on a  body,  it. ma y  be  abso rbed ,  ma y  be  transmit ted  o r  light  ma y  ge t  

reflec ted  back  to the same  med ium.  
 

Reflection of light means light waves are neither transmitted nor absorbed but are 

deflected from the surface o f the med ium back  into the same  med ium.  
 

Laws of Reflection: 
 

(i) The  inc iden t ray,  the  no rmal to the  surface  at the  po int  o f inc idence  and  
the reflec ted ray, all he  in the same  plane .  

 
(ii) The  angle of incidence is equal to the angle of reflect ion.  

 
 Rea l image  is ob ta ined  when the  rays  o f light  a fte r  re flec t ion,  ac tua lly converge  a t  a  

point . It can be  ob ta ined  on the  sc reen and  can be  seen with the  eye .  
 

 Virtua l image  fo rms  when rays  o f light do  no t  ac tua lly mee t ,  but  appear  to mee t  when 

p roduced  backwards .  It canno t  be  ob ta ined  on the  sc reen.  
 

 Image  Formed by plane  Mirror 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Characteris tics  of Image  

 
(i)   Virtua l and  erect.  
(ii)  Size of image is equal to the size of object.  
(iii) Image  is fo rmed  as  far behind  the mirro r as the object is in front of it. 

(iv) Laterally inverted.  
 

Lateral Invers ion: The  phenomenon due  to which the right side of the object appears as 

left and  the left side of the object appears  a s  right. i.e., the  image  is inve r ted s ideways .  
 

A spherica l mirro r whose  reflec t ing surface is curved inwards and  polished on the outer 

spher ica l surface is concave  mirro r.  
 

A spherica l mirror whose  reflect ing surface is curved outwards and  polished on the 

inner spher ica l surface  is convex mirro r .  
 

Concave mirro r mostly forms real images , which can be received on the screen. C onvex 

mirror a lways  fo rms .  ‘virtua l images, which canno t  be  received on the screen.  
 

Differentiat ing be twe e n a  plane  mirror, a  concave  mirror and a  convex mirror,  
without  touching  the m:  
(i)   If the image  fo rmed  is erect and  is of same  size a s  in reality then it is a  plane mirror.  
(ii)  If the image  fo rmed  is still erect but  smaller in size then it is a  convex mirro r.  
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(iii) If the image  fo rmed  is erect but magnif ied when the mirror is close to the object,  

then it is a  concave  mirro r.  
 

 Solar concentra t ions use  huge  concave  mirro rs to focus large amount  of solar energy 

the reby p roduc ing high tempera ture  cond it ions  in a  solar power  plant .  
 

 The  centre of the reflec t ing surface of a spherica l mirror is a point called the pole of the 

mirro r  and  is usua lly rep resented  by P  
 

 The  horizonta l line passing through the centre o f curva ture and  pole of the spherica l 
mirro r  is known as  princ ipa l axis.  

 
 The  centre of curvature of a spherica l mirro r is the centre of the hollow sphere of glass, 

o f which the  spher ica l mirro r  is a  part and  is usually rep resented  by C .  
 

 The  radius of curvature o f a  spherica l mirror is the radius of the hollow sphere of glass, 

o f which the  spher ica l mirro r  is a  part and  is usua lly rep resented  by R.  
 

 The  diamete r o f the reflec t ing surface, i.e., twice the radius is called its aperture.  
 

Radius of curvature (R) = 2 x focal length (J).  
 

Rules  for making ray diagrams  by  concave  mirror 
(i) A  ray parallel to the principa l axis will pass through the princ ipa l focus, after reflection.  

 
 
 
 
 
 
 
 
 
 
 
 

 
(ii)  A ray passing through the princ ipa l focus of concave mirro r will emerge  paralle l to 

princ ipa l axis after reflect ion.  
 
 
 
 
 
 
 
 
 
 
 
 

(iii) A  ray of light passing through the centre o f curva ture o f a  concave  mirro r is reflec ted  
back  a long the  same  pa th a s  it is a  no rmally inc ident  ray. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

BY SHAIK MALIK X STATE SCIENCE NOTES 107 



 

 
(iv)  A ray incident oblique ly to the principa l axis of a concave mirro r is reflected  

oblique ly mak ing equal angle.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Image  formation by  a  concave  mirror for different pos itions  o f  the  object: 
 

Position o f  Obje c t  Pos it ion o f  ima ge  Size  of Image  Nature  of Image  
 
At infinity 

 
At focus F  

Highly dimin ished , 
point-s ized 

 
Real and  inver ted  

Beyond C  Between F  and C  Diminished  Real and  inver ted  

At C  At C  S ame  size Real and  inver ted  

Between C  and F  Beyond C  Enla rged  Real and  inver ted  

At F  At infinity Highly enlarged  Real and  inver ted  

Between P  and  F  Behind  mirro r Enla rged  Virtua l and  erect 

 
Nature , pos ition and re lative  s ize  of the  image  forme d by  a  conve x  mirror:  

 
Position o f  Obje c t  Pos it ion o f  image  Size  of Image  Nature  of Image  

 
At infinity 

At focus F  behind 

the mirro r  
Highly dimin ished , 

point-s ized 

 
Virtua l and  erect 

Between infini ty and 
pole of the mirror 

Between P  and F  
behind  the  mirro r  

 
Diminished  

 
Virtua l and  erect 

 
Mirror Formula: 

1 + 1  = 1 

 
Where,  =  image  distance 

=  Object distance 

=  Focal length 

Magnificat ion of Spherical Mirrors 
It is the ratio o f the height of image  to the height of object.  

 
= 

Height of image 

Height of object 
 
 

= 
ℎ 
 
ℎ 

 
Also, =  −  
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If ‘m’ is negative, image is real.  
If ‘m’ is positive, image is virtual.  
If h i  =  ho , then m =  1, i.e., image  is equa l to object. 

If h i  >  h i  then m >  1  i.e., image  is enla rged .  
If h i  <  ho , then m <  1  i.e., image  is d iminished .  

 
Magnification of plane  mirror is  always  +1  

 
‘+ ’ sign indica tes that virtua l image .  
‘1’ indica tes that image  is equal to objects size.  

 
 If ‘m’ is ‘+ve’ and less than 1, it is a convex mirror.  
 If ‘m’ is ‘+ve’ and more than 1, it is a convex mirror.  
 If ‘m’ is ‘−ve’, it is a concave mirror.  

 
 The  phenomeno n o f change  in the  pa th o f ligh t from one  med ium to  ano the r  is ca lled  

refract ion of light.  
 

 The  angle  fo rmed  be tween the  inc ident ray and  the  no rmal is called angle  o f inc idence  
and   the  angle   fo rmed   be tween  the   refrac ted  ray and   the  no rmal  is  called  angle   o f 

refract ion.  
 

 The  cause of refract ion is the change  in the speed  of light as it goes  from one  med ium to 

ano the r  med ium.  
 

 Larger  the  d iffe rence  in speed  o f light be tween the  two  med ia  ac ro ss  the  inte rface , the  

greater will be  the angle of bend ing and  vice-versa.  
 

When a  ray o f light passes  from a  rarer med ium to  a  dense r  med ium,  it bends  towards  

the no rmal.  Also ,  the angle  of inc idence is greater than the angle  of refract ion.  
 

When a  ray of light passes from a  denser med ium to a rarer med ium,  it bends  away from 
the no rmal.  A1o ,  the angle  o f inc idence is less than the angle  of refract ion.  

 
Laws of re fraction: 

 
First law: The  inc ident  ray, the  refrac ted ray and  the  no rmal at the  po int  o f inc idence  all 

lie in the  same  p lane .  
 

Refractive  index (n): The ratio of speed of light in a given pair of media 
 
 

= 
Velocity of light in medium 1 

Velocity of light in medium 2 

n 2 1  means  refrac t ive index of second  med ium with respect to  first med ium,  and  
  

n2 1  = 
1 
 
2 

n 2 1  means  refract ive index of first med ium with respect to second  med ium.  
  

n1 2  = 
2 
 
1 

Absolute  Refractive  Index: Refract ive index of a med ium with respect to vacuum or air.  
 

=  = 3 x 108  − 1  

 
Refract ive index of one med ium is reciproca l of others refractive index in a given pair.  

 
 

n1 2  = 
1 
 
21 
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If refract ive index o f med ium 1  w.r.t. air is given as  n a i r  and  
1 

If refractive index of med ium 2  w.r.t. air is given as  n a i r  
2 

 
Then,  refract ive index of med ium 1  w.r.t. med ium 2  =  

nair 
1 

nair 
2 

Refract ive index of d iamond  is the highes t till date. It is 2.42. It means  speed of light is 
1 

2.42 

 
t imes  less in d iamond  than in vacuum.  

 

Lens Formula: 1  +  1  =  1  
 
 
 

Magnificat ion: 
 
= 

ℎ 
 
ℎ 

 
Also, =  

 
 

Power of a lens: 
It is defined as  the reciproca l o f focal length in meter.  
The  degree of convergence o r  divergence o f light rays is expressed in terms of power.  

  
Power = 

1 
focal length (in meter) 

 
or P = 1 

 
 SI unit of Power =  dioptre =  D  

1 D = 1m−1 
 

1  dioptre is the power  of lens whose  focal length is one  meter.  
 

Kno w the  Te rms  
 

R ay  and be am: Light travels in a straight line—Rec til inea r propagation. The  straight line 

ind ica t ing the  pa th  o f the  light  (a rrow— d irec t ion)   is  ca lled  a   ray.  A   bund le  o f rays  
o r igina t ing from the  same  source  o f light  in a  pa r t icula r  d irec t ion is  ca lled  a  beam o f 

light. 
 

 Para lle l  be am: When the  rays  which const itu te the  beam a re  paralle l to one— anothe r , 

then it is called a  paralle l beam of light. 
 

 Conve rge nt  be am: When the  rays  ac tua lly mee t  o r  appear  to  mee t  at a  point , then the  
beam conta ining such rays  a re  ca lled  convergent  beam and  rays  a re  ca lled  convergent  

rays.  
 

D ive rgent  be am: When the rays actually diverge o r  appear to diverge from a point, then 

the  beam conta ining such rays  a re  ca lled  d ive rgent  beam and  rays  a re  ca lled  d ive rgent  
rays.  

 
 Image :  The  po int  o f convergenc e  o r  the  po int  from where  the  light appears  to  d ive rge  

after reflec t ion or refract ion is called image .  
 

Ape rture :  The  width of the reflec t ing surface from which reflec t ion takes place is called 
ape r ture .  

 
 Pole : The  centra l point o f the reflec t ing spherica l surface is called pole (F). It lies on the 

surface of the mirro r.  
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Ce ntre  o f  curva ture :  The  centre o f the ho llow sphere o f which the spherica l mirror is a 

part, is called centre of curvature (C). 
 

 R adius  o f  curva ture :  The  separa t ion be tween the  po le  and  the  centre o f curva ture  cut  

of the hollow sphere, of which the mirror is a part, is called radius of curvature (R). 
 

 Princ ipa l  ax is :  The  straight line  jo ining the  po le  and  the  centre  o f curva ture  is ca lled  

principal axis. 
 

 Focus :  The  point F  on the princ ipa l axis, where  a  beam of light paralle l to the princ ipa l 
axis actually meet after reflection or appear to come it from it is called its principal 

focus. 
 

 Foca l  le ng th:  The  length o r  sepa ra t ion be tween the  po le  and  the  focus  is ca lled  foca l 
length. 

 
Questions: 

 
1. What is virtual image? 

Ans: If the rays of light do not actually meet after reflection or refraction, but appear to 

meet when produced backwards, then that point constitutes virtual image. 
 

2. What makes things visible? 
Ans: In a lighted room, when light falls on an object, it gets either partially or completely 
reflected. This reflected light when received by our eyes, enables us to see things. 

 
3. Why are convex mirrors preferred over plane mirrors as rear view mirrors? 

Ans: The field of view of convex mirror is wider in comparison to plane mirror. The 

convex mirror is preferred as a rear view mirror as it enables the driver to view much 

larger area than with a plane mirror. 
 

4. Find the focal length of a convex mirror whose radius of curvature is 32 cm. 
Ans: Radius of curvature, 

R =  32cm 

Rad ius  o f curva ture  =  2  x F oca l length ( ) 
R =  2  

R 32 
∴ =  =  =  16  cm 

2 2 
Hence, the focal length of the given convex mirror is 16cm. 

 
5. List four specific characteristics of the images of the objects formed by convex mirrors. 

Ans: Four specific characteristics of the image formed by convex mirror: 
(i) It is always formed behind the mirror, between the pole and its focus. 
(ii)   The image is always virtual and erect. 
(iii)  The size of image is always smaller than the object. 

(iv)  Magnification is always positive. 
 

6. Differentiate a real image from a virtual image giving two points of difference. 
Ans: Difference between Real Image and Virtual Image. 

Real Image  Virtual Image  
 

(i) 
 

Formed when reflected rays meet 
 

(i) 
Formed at a point from which the 
reflected rays appear to diverge 

(ii) Image is always inverted (ii) It is always erect 
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7. The linear magnification produced by a spherical mirror is +3. Analyse this value and 

state the (i) type of mirror and (ii) position of the object with respect to the pole of the 
mirror. Draw ray diagram to show the formation of image in this case. 
Ans: (i) Concave mirror 

(ii) Between the pole and focus. 
 
 
 
 
 
 
 
 
 
 
 
 

8. Name  the  type  of  mirrors  used  in  the  design  of  solar  furnaces.  Explain  how  high 
temperature is achieved by this device. 
Ans: (i) Concave Mirrors/ Converging Mirrors. 
(ii) When a solar furnace is placed at the focus of a large concave mirror/reflector, it 

focuses a parallel beam of light on the furnace, consequently a high temperature is 

achieved after some time. 
 

9. Draw a ray diagram to show the path of the reflected ray corresponding to an incident 

ray which is directed parallel to the principal axis of a concave mirror. Mark on it the 

angle of incidence and the angle of reflection. 
Ans: 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
10. An  object is placed at a distance of 20 cm in  front of convex mirror of radius of 

curvature 30 cm. Find the position and nature of the image. 

Ans :  Here ,  u =  − 20  cm,  r =  30  cm 
  

= 
R 
2 

 
= 

30 
2 

=  15  cm 

Using mirror formula and substituting the above values, we get 
60 

=   72  cm 
 

∴  The  image  will be formed at a distance of 

 

 
60 
72 

 
 
 
cm behind the mirror. 

Nature of image: Virtual and erect 
 

11. (i) Name the spherical mirror used as: 
(a) Shaving mirror 
(b) Rear view mirror in vehicles 
(c) Reflector in search-lights. 

(ii) Write any three differences between a real and a virtual image. 
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Ans: (i) (a) Shav ing mirro r: Concave mirror 

(b) Rear view mirror: Convex mirror 
(c) Reflector in search-lights: Concave mirror 

(ii) (a) Real image can be obtained on screen but virtual image cannot be obtained. 
(b) Reflected / Refracted rays actually meet where real image is formed while for 

virtual image they only appear to meet. 
(c) Real image is always inverted while virtual image is always erect. 

 
12. The image of an object formed by a mirror is real, inverted and is of magnification. If the 

image is at a distance of 40 cm from the mirror, where is the object placed, where would 

the image be if the object is moved 20cm towards the mirror? State reason and also 
draw ray diagram for the new position of the object to justify your answer. 
Ans: Object position: At C (Centre of curvature) 

O b jec t  d is tance  =  40  cm 
Position o f the image  −  at infin ity 
Reason: F oca l length of the mirro r =  20  cm 
If the object is moved 20 cm towards the mirror then its new position would be at the 
focus of the mirror. 

 
 
 
 
 
 
 
 
 
 
 

13. A student wants to project the image of a candle flame on a screen 60cm in front of a 
mirror by keeping the flame at a distance of 15 cm from its pole. 
(i)   Write the type of mirror he should use. 
(ii)  Find the linear magnification of the image produced. 
(iii) What is the distance between the object and its image? 
(iv) Draw a ray diagram to show the image formation in this case. 
Ans: (i) He should use a concave mirror, as it forms a real image on the same side of the 
mirror. 
(ii)  O b jec t  d is tance ,  u =  − 15  cm 

Image  distance, v =  −  60  cm 
Magnifica t ion,  m  =  −   /u =  −  (− 60 )  / ( − 15 )  =  − 4cm,  

The minus sign in magnification shows that the image formed is real and inverted. 
(iii) The image is formed at a distance of 45 cm from the object. 

(iv) 
 
 
 
 
 
 
 
 
 
 
 
 

 
In this case, the image is formed beyond the centre of curvature. This image is real 
inverted and enlarged. 
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14. It is desired to obtain an erect image  o f an object, using concave  mirro r o f focal length of 

12  cm.  
(i)   Wha t  should  be  the range  of distance of an object placed in front of the mirro r? 

(ii)  Will the image  be  smalle r o r  larger than the object.  
Draw ray d iagram to show the fo rma tions o f image  in this case.  

(iii) Where  will the image  of this object be, if it is placed 24  cm in front of the mirro r? 
Draw ray d iagram fo r  this s itua t ion a lso  to  just ify your  answer .  S how the  pos it ions  

of pole, princ ipa l focus  and  the centre o f curva ture in the above  ray d iagrams.  

Ans : (i) Range  of distance −  be tween 0  cm −  <  1 2  cm 
(ii) Larger than the object 

 
 
 
 
 
 
 
 
 
 
 
 

 
(iii) Image  is at 24  cm in front of the mirror 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
15. (i) A n object is placed at a  distance of 60 c m f r om a  c onve x mirror w he r e  the magnif ica t ion 

pr oduc e d  is 1  
2 

 
Where  should the object be  placed to get a  magnif ica t ion o f 

1 
3 ? 

(ii) A  small electr ic lamp  is placed at the focus  of a  convex lens. State the nature of beam 
of light p roduced  by the lens. Draw a  diagram to show this. 
Ans: (i) u = −60 cm 

m  =  +  1  
2 

m = − = 

1  = − 
2 −60 

= 30 cm 

 
 
1 
2 

Using mirro r formula 
1  

= 
1  

= 
1  

= 
1 

60 
 

= 60 cm 
 

Now m = 

 
1 
3 

 
∴ 

1  +  1   =  1   ⇒   1 
− 

 
+ 

 
1  

= 

 
1 

60 
 

∴ u = −60 cm 
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(ii) When a  small electr ic lamp  is p laced  at the focus  o f a  convex lens, a  paralle l beam of 

light is p roduced  by the lens. 

Ray diagram: 
 
 
 
 
 
 
 
 
 
 
 
 
 

16 .  R e d  co loured  light  is  used  in t ra ffic  s igna ls  to  ind ica te  the  vehic les  to  s top ,  because  
compared  to  other colours red  light [SSLC July, 2018]  
(a) Has high frequency  (b) Has less wavelength (c) S cafters more  (d) S cafters less 
Ans : (d) scatters less 

 
17. O bserve  the figure . The  correct figure indica t ing the direction o f the light ray F G after 

refract ion is [SSLC July, 2018]  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ans: (d) 
 

18. The  refract ive index o f d iamond  is 2 .42. What  is the meaning o f this statemen t?  
[SSLC July,  2018] 

Ans :  The  re frac t ive  index o f d iamond  242  sugges ts  tha t  the  speed  o f light  in d iamond  

will reduce  by a  factor 2 . 42  as compared  to its speed  in air.  
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1 9 .  Why doe s  light c ha nge  its pa th  a s  the me dium c ha nge s  dur ing  the  transit?  

A ns :  Spe e d of light is different in different me dia .  A s  the me dium changes, the light has to 
c hoos e   a   pa th   of   m in im u m   t ime .   H e nc e ,   t he   dir e c t ion   of   t he   light   c ha nge s .   This  
phe nome non  is know n as refraction of  light.  

 
20. State tw o laws of refraction.  [NCERT Exe mplar]  

A ns :  (i) The  incide nt ray, the refracted ray a nd the nor ma l all lie in the s a me  plane.  
(ii) The  ratio of sine of angle of incide nc e in the first me dium to the sine of angle of refraction 

in t he  s e c ond me dium is a  c ons t a nt  a nd is know n a s  refractive  inde x  of  t he  s e c ond me dium 

w ith  respect to the first me dium.  
 

21 .  The  refrac t ive ind ices  o f glass and  wa te r  with respect to  air are 3 /2  and  4 /3  respect ive ly  
If speed  o f light in glass is 2  x 10 8 m/s, find the speed  o f light in water.  

Ans : Refract ive index of a med ium 
 

= 
Speed of light in air 

 
Speed of light in the medium 

 
3 

2 

 
= 

Speed of light in air 
 

2 x 108 m/s 
S peed  of light in air 

= 3 x 108 m/s 
S peed  of light in water 

 
= 

3 x 108 m/s 
 

4/3 

 
= 2.25 x 108  m/s 

22 .  S ta te  the  laws  o f refrac t ion o f light. If the  speed  o f light in vacuum is 3  x 108  m/s, find  

the absolute refract ive index o f a  med ium in which light trave ls with a  speed  o f 1.4 x 10 8 

m /s .  [SSLC July,  2018]  
Ans : (i) There are two laws of refraction: 
( a )  The  r a t io  of  t he  s ine  of  t he  a ngle  of  inc ide nc e  to  t he  s ine  of  t he  a ngle  of  r e f r a c t ion  is  
constant.  This  is know n as Snell’s  law. Mathema t ica l ly, it c a n be  expresse d as: 

sin   / sin r = n12 
Here, n 1 2  is the relative refractive  index of me dium 1 with respect to me dium 2.  
( b)  The  inc ide nt  r a y,  t he  r e f r a c t e d  r a y a nd the  nor ma l t o  t he  int e r f a c e  of  tw o me dia  a t  t he  

point of incide nc e lie on the s a me  plane  
 

(ii) Given c = 3 x 108 m/s 

= 1.4 x 108 m/s 
Absolute refract ive index 

 
= 

 
Speed of light in vacuum 
 
Speed of light in medium 

 
= 

3 x 108 m/s 
 
1.4 x 108 m/s 

 
= 2.14 

23. (a) An object is kept at a  distance o f 18  cm,  20  cm,  22  cm and  30  cm,  from a  lens of 
power +  5D.  
(i) In which case or cases would  you get a magnif ied image?  
(ii) Which of the magnif ied image  can we  get on a screen? 

(b) List two  widely used applicat ions o f a convex lens.  
 

Ans: (a) (i) P = 1  
,   = 100 

5 

 
=  20  cm 

O bjec t  at 18cm,  22cm,  and  30  cm,  image  can be  magnif ied.  
(ii) At  22cm and  30cm,  image  can be  obtained  on a  screen.  

(b) F ilm projectors and  telescopes.  
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24. (a) Define focal length of a divergent lens. 

(b) A divergent lens of focal length 30 cm forms the image of an object of size 6 cm on 

the same side as the object at a distance of 15 cm from its optical centre. Use lens 

formula to determine the distance of the object from the lens and the size of the image 

formed. 
Ans: (a) The distance between the principal focus and the optical centres of the concave 
lens or diverging lens is called the focal length of a diverging lens. 
(b) = −30 cm, ℎ  = 6 cm , = −15 cm, u = ? , ℎ  = ? 

 
Lens Formula : 

1 
 
 
− 

 
1 

 
 
= 

 
1 

 
 
or 

 
− 1 

 
 
= 

 
1 

 
 
− 

 
1 

 

−1 

15 

 
− 

1  
= 

−1 
 
30 

 
or 

− 1  
= 

−1 

30 

−1 

− ( 

 
)  

−1  
= 

−1 
 
30 

 
+ 

1 
 
15 

 
−1  

= 
−15+30 
 

450 
 

−1  
= 

1 
 
30 

 
−   = 30 

 
= −30 cm 

 
The object distance is − 3 0  c m 

 
= = 

h1 

ℎ 
 

+15 

+30 

 
= 

h1 

6 

 
or 6 

2 

 
= h1  

h1   = 3 cm 
The height of the image is 3 cm  

 
25. (i) Two  convex lenses A  and  B have  powers  P 1  and  P 2 , respect ive ly and  P 2  is greater than 

P 1 . Draw a  ray d iagram for each lens to  show which one  will be  more  converging.  Give  

reason for your answer. 
(ii) A 2.0 cm tall object is placed perpendicular to the principal axis of a convex lens of 

focal length 10 cm. The distance of the object from the lens is 15 cm. Find the nature, 
position and size of the image. Also find its magnification. 
Ans:  P2  > P1  ∴    F2  <  F1  

 
 
 
 
 
 
 
 
 
 
 

B is more converging because rays are refracted more. 
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Text Book Exericses: 

 
1. Which one of the following materials cannot be used to make a lens? 

(a) Water (b) Glass (c) Plastic (d) Clay 
Ans: (d) Clay 

 
2. The image formed by a concave mirror is observed to be virtual, erect and larger than 

the object. Where should be the position of the object? 
(a) Between the principal focus and the centre of curvature 
(b) At the centre of curvature 
(c) Beyond the centre of curvature 
(d) Between the pole of the mirror and its principal focus. 
Ans: (d) Between the pole of the mirror and its principal focus. 

 
3. Where should be an object be placed in front of a convex lens to get a real image of the 

size of the object? 
(a) At the principal focus of the lens 
(b) At twice the focal leng th 

(c) At infinity 
(d) Between the optical centre of the lens and its principal focus. 

Ans: (b) At twice the focal length 
 

4. A spherical mirror and a thin spherical lens have each of a focal length of —15 cm. The 
mirror and the lens are likely to be 
(a) Both concave 

(b) Both convex  
(c) The mirror is concave and the lens is convex. 

(d) The mirror is convex, but the lens is concave. 

Ans: (a) Both concave 
 

5. No matter how far you stand from a mirror, your image appears erect. The mirror is 
likely to be 
(a) Plane (b) Only concave (c) Convex (d) Eithe r plane or convex 
Ans: (d) Concave 

 
6. Which of the following lenses would you prefer to use while reading small letters found 

in a dictionary? 
(a) A convex lens of focal length 50 cm. (b) A concave lens of focal length 50 cm. 
(c) A convex lens of focal length 5 cm. (d) A concave lens of focal length 5 cm. 
Ans: (c) A convex lens of focal length 5 cm. 

 
7. We wish to obtain an erect image of an object, 

using  a  concave  mirror  of  focal  length  15  cm. 

What should be the range of distance of the object 

from the mirror? What is the nature of the image? 

Is the image larger or smaller than the object? 
Draw a ray diagram to show the image formation 

in this case. 
 

Ans:  Object  must  be  placed  between  pole  and 

focus of the mirror. So, range of distance object 

from the mirror is less than 15 cm from the pole 

of  the  mirror.  Image  wifi  be  virtual,  erect  and 
larger than the size of the object. 
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8. N ame the  type  o f mirro r  used  in the follow ing situat ions .  

(a) Headlights of a car (b) Side/rear- view mirror of a vehic le (c) Solar furnace.  
S upport  your  answer  with reason.  
Ans: (i) A convex mirro r a lways  forms an erect, virtua l and  dimin ished image  of an object 

p laced  anywhe re  in front  o f it. Thus ,  convex mirro rs  enab le  the  d r ive r  to  view muc h  

large r traffic behind  him that would  no t  be  possib le with a  p lane  mirror .  
 

(ii) A  concave  mirro r  is  used  a s  a  shaving o r  make -up  mirro r  because  it fo rms  an e rec t  

and  enlarged image  o f the face  when it is held closer to  the face.  
 

9. O ne-half  of  a   convex  lens  is  covered   with  a   black  paper.  Will  this  lens  p roduce   a  
complete image of the object? Verify your answer experimenta l ly? 
Ans :  When one  half of a  convex lens is covered  with a  black paper, the  lens will p roduce  

a  comple te  image  o f the  ob jec t  but  the  intens ity o f the  image  is  reduced  because  rays  

from the top  portion of the lens only are refracted and  fo rms  the image .  

 
10 .  An object 5  cm in length is he ld  25  cm away from’  a  converging lens  o f focal length 10  

cm.  Draw the ray d iagram and  find the  position, size and  nature o f the image  fo rmed .  
Ans: h1 =  5cm 

u =   −25 cm 
=  10 cm 
=   ? 

ℎ 2 =  ? 
 

1   =  1   −   1  

 
1   =  1   +   1  

 
 

= 
1 

10 + 

1 
 
−25 

 
 

= 
250 
15 

 
 

= 
50 
3 

= 16.67 cm 
 

h2 

h1 

 
= 

 
h2   = x h1 

 
 

Or 
h1 

5 

 
= 

16.7 

−25 

h2   = −3.34 cm 
 

Image  is real and  inver ted. 
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11 .  A  concave  lens  o f foca l length 15  cm fo rms  an image  10  cm from the  lens .  H o w  fa r  is 

the object p laced  from the lens? Draw the ray d iagram.  
Ans: = −15 cm, = −10 cm, = ? 

 
1   =  1   −   1  

 
1  = 1  − 1  = − 

 
 

= 
−  

= 
(−15) x (−10) 

−15 −(−10) 

 
= 

150 
−5 

 
= −30 cm 

 
= −30 cm 

 
12 .  An ob jec t  is p laced  a t  a  d is tance  o f 10  cm from a  convex mirro r  o f foca l length 15  cm.  

F ind  the  posit ion and  na ture  o f the  image .  
Ans: = −10 cm, = 15 cm, = ? 

 
1  

= 
1  

− 
1  

= 
1 

 
15 

 
− 

1 
10 = 

1 
15 + 

1 
10 −  

25 
 
150 

 
150 

=  = 6 cm 
25 

Image  is virtua l erect, sma ll in size and  behind  the  mirro r .  
 

13. The  magnif ica t ion p roduced  by a  plane mirro r  is +1 .  What  does  this mean?  
Ans :  It ind ica tes  tha t  the  s ize  o f image  is equa l to  s ize  o f ob jec t  and  image  fo rmed  is  
virtua l and  erect.  

 
14. An object 5.0 cm in length is placed at a  distance o f 20  cm in front of a  convex mirror of 

rad ius  o f curva ture  30  cm.  F ind  the  posit ion o f the  image ,  its na ture and  size. 

Ans: h1  = −5 cm, u = −20 cm, R = 30 cm 
 

= ? , ℎ = ? 
 

=   1  

 
1  = 1  + 1 

 
 
 

=  
− 

 
= 

−300 

−35 
 
 

= 
60 
7 

 
= 8.57 cm 

 
 

= 
ℎ2 

ℎ1 

 
= 

 
 

ℎ 2 = 
15 
7 

 
= 2.14 cm 

 
Image formed is virtual, erect and reduced 
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15. An object of size 7.0 cm is placed at 27 cm in front of a concave mirror of focal length 

18 cm. At what distance from the mirror should a screen be placed, so that a sharp 
focused image can be obtained? Find the size and the nature of the image. 
Ans: ℎ 1  = 7 

 
= −27 

= −18 

= ? 

ℎ 2  =  ? 
 

1  = 1  + 1 

 
 

=   − 
 
 

= 
(−27) x (−18) 

−27−(−18) 
 

= 
486 
−9  

= −54 cm 
 

h2  
 

h1  

 
= − 

ℎ 2  =   − x ℎ 1 
 

=  (− 54 

−27 ) x 7  

ℎ 2  =  −14 cm 

 
16. F ind  the focal length of a lens of power  −  2.0 D.  What  type of lens of this? 

Ans:  P  = −2 D , = ? 
 

= 1 

 
 

= 
1  

−2  
= −0.5 m 

 
= −50 cm 

Since   is negative, the lens is concave lens 

 
17. A doctor has prescribed a corrective lens of power + 1.5 D. Find the focal length of the 

lens. Is the prescribed lens diverging or converging? 

Ans: P = +1.5 D 

= ? 
  

= 
1  

= 
1 

1.5 

 
= 

10 
5 

 
= 0.6667 m 

 
= 66.67 cm 

 
Since is positive, lens is convex (converging lens) 
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11.  HUMAN EYE AND COLOURFUL WORLD 

 
Quic k  Re vie w  

 
 Eye  is a  natura l optica l device  us ing which man could  see  objects a round  him.  It fo rms  

an inverted, real image on a light sensitive surface called retina. 
 

 Rods  and  cones  a re  the  ce lls  in re t ina ,  which a re  light  sens it ive .  Rods  respond  to  the  
intensity of light. Cones respond to the illumination colours. There are around 125 

million cells-rods and cones. The cells generate signals which are transmitted to the 

brain through optical nerve.  
Parts of Human Eye  

Cornea: It is the outermost, transparent part. It provides most of the refraction of light. 

 Le ns :  It is  composed  o f a  fib rous ,  je lly like  ma te r ia l.  P rovides  the  focused  rea l and  
inverted image of the object on the retina. This convex lens that converges light at 

retina.  
 Iris : It is a da rk  muscula r  d iaphragm that controls the size of the pupil.  

Pupil: It is the window of the eye. It is the central aperture in iris. It regulates and 
controls the amount of light entering the eye. 

Retin: It is a delicate membrane  having eno rmous  number  of light sensit ive cells.  

 Far point: The  maximum distance at which object can be  seen clearly is far point of the 
eye. For a normal adult eye, its value is infinity. 

Near point or Least distance  of distinct vision  
 The  minimum distance at which objects can be  seen most  distinc t ive ly without strain.  

• For a normal adult eye, its value is 25 cm. 
 

• Range of human vision -25 cm to infinity. 

 Accommodation:   The   ability  o f  the   eye   lens  to   adjust  its  focal  length  is  called 

accommodation. Focal length can be changed with help of ciliary muscles. 
 

M yopia  (N e ar S ighte dne s s):  Dis tant  ob jec ts  a re  no t  c lea r ly vis ib le. It is co rrec ted  by 
using concave lens. 

 
 
 
 
 
 
 
 
 
 
 

 
(a) In a myopic eye, image of distance object is formed in front of the retina (and not on 

the retina) 
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(b) The  far point (F) of a myop ic  eye is less than infinity.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(c) Correction of myopia. The  concave lens placed in front of the eye forms a  virtua l 

image of distant object at far point (F) of myop ic  eye.  
 

Hype rme tropia  (Far s ightedness ) 
 

Affec ted person can see far objects clearly but cannot see nearby objects clearly.  
 The near point of the eye moves away.  
 Image is formed behind the retina.  

 
Correction 

 
Use of convex lens of suitable power can correct the defect.  
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Presbyopia (Old age  Hypermetropia ) 

 
 It is the defect of vis ion due  to which an old person cannot see the nearby objects clearly 

due  to less power  of accommoda tion of the eye.  
 

 The  nea r -point o f o ld  pe rson having p resbyop ia  gradua lly recedes  and  becomes  much  
more  than 25  cm away.  

 
 The  phenomenon o f split t ing o f white  light into its cons tituent seven colours on passing 

through a  glass  p r ism is called dis pe rs ion o f  light.  
 

Diffe rent colours undergo diffe rent deviat ions on passing through prism.  
 

 I f a  second  identica l p r ism is  p laced  in an inver ted  pos it ion with re spec t  to  the  firs t 

prism, all the seven colours recombine  to  fo rm white light.  
 

 Atmos phe r ic  re fract ion is  the  pheno me no n  o f bend ing o f light  on pass ing through 

earth’s a tmosphere .  
 

As we  move  above the surface of earth, density of air goes on decreasing.  
 

 light travelling from rarer to denser layers a lways  bends  towards the normal.  
 

 Stars twink le on account of atmospher ic refraction.  
 

Sun appears to rise 2 minutes earlier and set 2 minutes later due to atmospheric 

refract ion.  
 

The phenomenon in which a part of the light incident on a particle is redirected in 

diffe rent direct ions is called s ca tte ring  o f  light.  
 

Very small particle s scatter light of shorter wavelengths better than longer wavelengths .  
 

 The   scatter ing  o f  longer  wave lengths  o f  light  increases  a s   the  size  of  the  particle 

inc reases .  
 

 Larger particles scatter light of all wavelengths equally well.  
 

Kno w the  Te rms  
 

 R ange  o f  Vis ion:  The  distance be tween far point and  nea r  point o f the eye  is called the  

range of vision.  
 

 Accommo datio n:  The  abili ty o f an eye  lens  to  ad jus t  its foca l length by the  ac t ion o f 

c ilia ry musc le s  to  ge t  a  c lea r  and  sha rp  ima ge  o f the  d is tant  ob jec t  a s  we ll a s  nea rby 
object  is  called  accommoda tion.   F o r   a   pe rson  having  no rmal  vis ion,  it  is  about   4  

dioptres.  
 

 Powe r  of  Accommodation:  The   maximum  variat ion  in  the  converging  power  (focal 

length)  o f eye  lens  so  tha t  the  fa r— off and  nea rby ob jec ts  a re  viewed  c lea r ly is  ca lled  
power of accommoda tion.  

 
 Pe rs is te nce  o f  v is ion:  The  t ime  fo r  which the  impress io n o r  sensa t ion o f an ob jec t  

continues  in the  eye  is called the  pe rs is tence  o f vis ion. It is about  1 /16 t h  o f a  second .  
 

 Pris m:  P rism is a  homogenous ,  transparent , refrac t ing mater ia l , such as glass, enc lo sed  

by two  inc lined  p lane  refrac t ing surfaces, a t  some  fixed  angle, called refrac t ing angle  o r  
angle  o f p r ism.  It has  two  tr iangula r  bases  and  three  rec tangula r  la te ra l surfaces  which 

are inc lined  to each other.  
 

Angle  of Refraction: The  angle be tween the refracted ray and  the no rmal is called angle 

of refraction (∠ n). 
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 Angle  o f  Eme rge nce :  The  angle  be tween the  emergent  ray and  no rmal a t  the  second  

refracting face of the prism is called angle of emergence (∠ e).  
 

Angle  of Deviation: The  angle fo rmed  be tween the incident ray produced in the forward 

direction and emergent ray produced in the backward direction in the refraction through 

the prism is called angle of deviat ion (∠ δ ). 
 

 D is pe rs ion:   The   split t ing  up   o f  white   light  into  its  const ituent  co lours   is  called 

dispersion. It occurs because refraction or bending differs with the colour. 
 

Atmos phe ric  Refraction: C hange  in the direct ion of propagation of light rays travelling 
through the atmosphere due to change in density of the different layers of air is called 

atmospheric refraction. 
 

 Scattering of Light: The  phenomenon of change  in the direct ion o f propagation o f light 
caused  by  the  large  number  of  molecules,  such  as  smoke,  tiny  water  droplets, 

suspended particles of dust and molecules of air present in the earth’s atmosphere is 

called scattering of light. 
 

Tynda ll e ffect: The  phenomenon of scattering of light by the colloida l particle s is known 

as tyndall effect. 
 
 

Questions: 
 

1. N o image  is fo rmed  on the blind spo t  o f human eye  because  [SSLC April,  2016]  
(a) Cones are absent (b) Rods are absent 
(c) Rods and cones are absent (d) Optic nerve is absent 
Ans: Rods and cones are absent 

 
2. A student wears spectacles with concave lenses for proper vision. When he is not using 

the spectac les the image  of object is fo rmed  [SSL C  June , 2016]  
(a) In front of the retina (b) On the blind spot 
(c) Behind the retina (d) On the yellow spot 
Ans: (a) In front of the retina 

 
3. Define power of accommodation. 

Ans: The ability of the eye to focus the distant objects as well as the nearby objects on 

the retina by changing the focal length of the eye lens is called power of accommodation. 
 

4. What is the principle of the working of the human eye? 
Ans: It is like a camera having a lens system forming an inverted, real image on the light 

sensitive screen, retina inside the eye. 
 

5. How is a normal eye able to see distinctly distant as well as nearer objects? What is the 
distance of distinct vision? 
Ans: Eye lens is made up of fibrous material. Its curvature can be changed by ciliary 

muscles which changes its focal length. When muscles are relaxed, the lens becomes 

thin and focal length increases and the eye is able to see distant objects. Similarly when 

ciliary musdes contract, focal length decreases and eye is able to see nearer objects. 1 
The minim um distance at which objects can be seen distinctly is called distance of 

distinct vision. It is 25 cm. 
 

6. (i) What is meant by ‘least distance of distinct vision’ ? 
(ii) How does iris controls the size of the pupil in bright light and dim light? 
Ans: (i) The minimum distance at which objects can be seen most distinctly without 

strain is called the least distance of distinct vision. 
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(ii) In bright light, the iris contracts the pupil to allow less light to enter the eye. In dim 
light, the iris expands the pupil to allow more light to enter the eye. 

 
7. (i)   Make a ray diagram to show how the eye defect- myopia is corrected by using a 

suitable lens. 
(ii)  State two reasons due to which this eye defect may be caused. 
(iii) A person with myopic eye cannot see objects beyond a distance of 1.5 m. What is 

the power of the lens required to correct the problem? 
Ans: (i) 

 
 
 
 
 
 
 
 
 
 
 

(ii) (a) Elonga tion of the eye ball 
(b) Decrease in focal length of eye lens. 

 
(iii) = ∞ , = −1.5 m 

 
P =  1  =  1 − 1 

 
 

= 
1 

−1.5 

 
= −0.66 D 

8. A student is unable to see clearly the words written on the blackboard placed at a 
distance of approximately 4 m from him. Name the defect of vision the boy is suffering 

from. Explain the method of correcting this defect. Draw ray diagram for the: 
(i) Defect of vision and (ii) F or its correction.  [SSLC July, 2018]  

OR 
A student has difficulty reading the blackboard while sitting in the last row. What could 

be the defect the child suffering from 7 How can it be corrected? 

Ans :  Myopia  on short −  sightedness : Inabili ty o f an eye  in viewing long distance objects. 
The image in this case falls before the retina. For every myopic eye, there exists a far 
po int  beyond  which clear image  canno t  be  seen.  The  sho r t  −  s ighted ness  is co rrec ted  by 

using a concave lens which diverges and shifts the image to the retina. 
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9. Draw the vertica l section o f the human eye  and  label the fo llowing parts: 

(a) Lens (b) Fovea [SSLC  April,  2017]  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10 .  (i)  Wha t  type  o f spec tac les  should  be  worn by a  pe rson having the  de fec t  o f myop ia  a s  
well as hypermetrop ia?  

(ii)  The  far point o f a  myop ic  pe rson is 150  cm.  What  is the nature and  the power  o f lens 
required to correct the defect? 

(iii) With the  he lp  o f ray d iagrams,  show the  fo rmation o f image  by (i) a  myop ic  eye  (ii) 
correct ion o f myop ic  eye  by using an appropr ia te lens.  

 
Ans: (i) Spectacle having bifoca l lens 

 
(ii) = ∞ , = −150 cm 

 
⟹ 

 
1 

 
= 

1 
150 −  

 
1 
∞ 

 
∴ = −150 cm 

 

Power of lens P  =  1  
= 

−100 
150 

 
= −0.67 D 

 
Nature of lens: C oncave  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
11 .  R e d  co loured  light  is  used  in t ra ffic  s igna ls  to  ind ica te  the  vehic les  to  s top ,  because  

compared  to other co loured  red light [SSLC July, 2018]  
(a) Has high frequency  (b) Scatters more  (c) Has less waveleng th (d) S catters less 
Ans :  (d) S catters less 
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12. What is the cause of dispersion of light on passing through a prism? 

Ans: The refractive index of the material of a prism is different for different colours of 

light as different colours have different speed in the material of a prism. Also, prism has 

non—parallel surfaces. 

 
13. What is dispersion? What happens when light is passed through a glass prism. 

Ans: The process of splitting up of white light into its constituent colour as it passes 

through a refracting medium is known as dispersion of light. It bends towards the base 

of the prism after passing through it. 
 

14. Why do different colours get separated when white light passes through a prism? How 

can we recombine the components of white light after a prism has separated them. 

Explain. 
Ans: A spectrum is the band of distinct colours we obtain when the white light is 

splitted by a prism. We can recombine the component of white light by passing them 
through a prism placed upside down near the given prism. When we pass white light 

through two identical prisms held side by side with their refracting edges in opposite 

directions; the first prism disperses white light but the second prism recombines them. 

Thus light emerging from second prism is white. 
 

15. Why did the clear sky appear  b lue?  [NCERT Exemplar] 
OR 

Why is the colour of the clear sky blue? 
Ans: The molecules of air and other fine particles in the atmosphere have size smaller 

than the wavelength of the visible light. 
 

These are more effective in scattering light of shorter wavelength at the blue end than 

the light of longer wavelength at the red end. Thus, the blue colour is due to the 

scattering of sunlight through fine particles in air. 
 

16. What is meant by scattering of  light? The sky appears blue and the sun appears 
reddish at sunrise and sunset. Explain these phenomena with reason. 

OR 
What is the difference of colours of the sun observed during sunrise/sunset and noon? 
Give  explana tion of each? [NCERT Exemplar]  
Ans: (i) Scattering of light: Phenomenon of spreading of light (diffused reflection) by 

minute particles in a medium. 

(ii)  The  sky  appears  blue  because  the  blue  colour of  sunlight  scatters  much  more 
strongly  than  the  red  colour  by  particles  in  atmosphere/air  due  to  its  shorter 
wavelength. 
(iii) At sun-rise and sun-set most of the blue light and shorter wavelengths are scattered 

away by the particles in the atmosphere as the light from the sun near the horizon 

passes through thick layers of air and larger distance. The light that reaches us is of 
longer wavelength (red colour) giving a reddish appearance. 

 
17. Enlist atleast six phenomena observed in nature subsequent to the scattering of light. 

Ans:  The various phenomena observed in nature due to scattering of light are the 

following: 
(i) Sun appears red near the horizons (during sunrise and sunset) and white when 

seen overhead. 
(ii)   Bluish colour of the sky. 
(iii)  Visible path of light as it enters a dark room. 
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(iv)  Danger  signa ls o r  stop signa ls a re  usua lly red. 
(v)   Blueness  o f distant mounta ins .  
(vi)  Sunligh t filte r ing through clouds.  

 
18. Expla in in brief the reason for each of the following : 

(i) Advanced sun-rise (ii) Delayed sun-set (iii) Twink ling of stars 
Ans : (i) Advanced  sun-rise : When the sun is slightly be low the horizon, light rays coming 

from  the   sun  t rave l  from  the   ra re r   to   dense r   me d ium  laye rs   o f  a ir   because   o f 

a tmospher ic  re frac t ion o f light, light  appears  to  come  from a  higher  pos it ion above  the  

ho r izon.  Thus  the  sun appear  ea r lie r  than ac tua l sunr ise .  
(ii) De layed  sun-set: S ame  reason as  simila r refrac t io n occurs  at the  sunse t .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(iii) Twink ling of stars The  light coming from the stars gets refracted several times be fore 

reaching the  observe r’s eye. Due  to change  in phys ica l condit ion o f the a tmosphere  the 

light sometimes  reaches  the obse rve r  and  sometimes  it doesn’t , hence  they appear  to 
twink le.  

 
19. Exp la in with the  he lp  o f labelled d iagram,  the  cause  o f twink ling o f stars.  

Ans :   Light   coming  from  the   s ta rs   undergoes   re frac t ion  on  ente r ing  the   Earth’s  

a tmosphere .  This  re frac t ion continues  until it reaches  the  Earth’s  surface .  This  happens  

because  o f uneven hea t ing o f a tmospher ic  air. Hence ,  the  a tmospher ic  a ir  has  changing 

re frac t ive  index a t  va r ious  a lt itudes .  In this  case ,  s ta r light  continuous ly trave ls  from a  
rarer med ium to  a  dense r  med ium.  Hence ,  it continuous ly bends  towards  the  no rmal.  

 
 
 
 
 
 
 
 
 
 
 
 

The  re frac t ive  index o f air med ium gradua lly inc reases  with a  dec rease  in altitude . The  

continuous   bend ing  o f  starlight  towards   the   no rmal  results  in  a   sligh t  rise  o f  the  

apparent  pos it ion o f the  star.  
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Since  the  physical  conditions  of the  Earth’s atmosphere keeps  changing,  the apparent 

position of the star is not stationa ry. The star changes its position continuously, which 

makes  it  twinkle.  This  happens  because  starlight  travels  a  very  large  distance  before 

reaching   the   observer.   However,   the   path  varies  continuously  because  of   uneven 

atmospheric  conditions.  Hence,  the  stars  seem  to  be fluctuating,  sometimes  appearing 

brighter and sometimes fainter. All this together, gives rise to the twinkling effect of stars. 
 

20. (a) Write an activity for observing scattering of light in colloidal solution. 
(b) On the basis of this activity explain why sky appears red at sunrise or sunset. 

Ans: (a) (i) Place a strong source of white light at the focus of converging lens. 
(ii) Allow the light beam to pass through a transparent glass tank containing clear water. 

In that clear water, dissolve 200g of sodium thiosuiphate in about 2 L of clean water 

in the tank  and  add  1  to 2  mL  of conc  H 2S O 4 acid.  
(iii)Allow the beam of light to pass through a circular hole made in a cardboard. Obtain a 

sharp image of circular hole on screen by using converging lens. 
 

(b) At sunrise or sunset light travels long distance through thick layers of atmosphere. 
Blue and other lower wavelength get scattered and only red light reaches earth. 

 
Textbook Exercises: 

 
1. The human eye can focus object at different distances by adjusting the focal length of 

eye lens. This is due to 
(a) Presbyopia (b) Accommodation (c) Near sightedness (d) Far sightedness 
Ans: (b) Accomm odation 

 
2. The human eye forms the image of an object at its 

(a) Cornea (b) Iris (c) Pupil (d) Retina 
Ans: (d) Retina 

 
3. The least distance of distance vision for a young adult with normal vision is about. 

(a) 25m (b) 2.5 cm (c) 25 cm (d) 2.5 m 
Ans: (c) 25 cm 

 
4. The change in focal length of an eye lens is caused by the action of the 

(a) Pupil (b) Retina (c) Ciliary musc les (d) Iris 
Ans: (c) Ciliary musc les 

 
5. A person needs a lens of power - 5.5 dioptres for correcting his distant vision. For 

correcting his near vision he needs a lens of power + 1.5 dioptre. What is the focal length 

of the lens required for correcting (i) distant vision, and (ii) near vision? 
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Ans: (i) For distant vision 

P = −5.5 D 
 

= 1 
 
= 

1 
−5.5 = −0.182 m 

 
= −18.2 cm 

 
(ii) For distant vision 

P = 1.5 D 
 

= 1  
= 

1 
1.5 = −0.667m 

 
= 66.7 cm 

 
6. The far point of a myopic person is 80 cm in front of the eye. What is the nature and 

power of the lens required to correct the problem? 
Ans: = −80 

1 
P  =  

1 
=  −80 

P = −1.25 D 
Nature of the lens is concave. 

 
7. Make  a  diagram  to  show  how  hypermetropia  is  corrected.  The  near  point  of  a 

hypermetropic eye is im. What is the power of the lens required to correct this defect? 

Assume that the near point of the normal eye is 25 cm. 
Ans: The diagram is as shown below 

 
 
 
 
 
 
 
 
 

= 1 = 100 

= 25 
 

= 
 
− 

 
= 

100  x 25 
100 − 25 

= 33.33 cm 
 

= 
1 

(   ) 
 

= 
100 
( ) 

 
= 

100 
33.33 

 
= +3 D 

 
8. Why is a normal eye not able to see clearly the objects placed closer than 25 cm? 

Ans: Because focal length of eye lens cannot be decreased below a certain value. 
 

9. What happens to the image distance in the eye when we increase the distance of an 
object from the eye? 
Ans: For a normal eye, image distance remains fixed, whatever be the object distance. 

 
10. Why do stars twinkle? 

Ans: Because of atmosphere refraction. 
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11. Explain why the planets do not twinkle. 

Ans: Refraction is not noticeable due to the small variation in the brightness of light 

coming from the planet. Thus, planets do not appear to twinkle. 
 

12. Why does the Sun appear reddish early in the morning? 
Ans:  Since  blue  colour  has’  a  shorter  wavelength  and  red  colour  has  a  longer 
wavelength, the red colour is able to reach our eyes after the atmospheric scattering of 

light. Therefore, the Sun appears reddish early in the morning. 
 

13. Why does the sky appear dark instead of blue of an astronaut? 
Ans: The sky appears dark to an astronaut because there is no atmosphere in the outer 

space that can scatter the sunlight. As the sunlight is not scattered, no scattered light 

reach the eyes of the astronauts and the sky appears black to them. 
 
 

12.  ELECTRICITY 

 
Quic k  Re vie w  

 
 Elec tr ic  cha rge  is  the  p roper ty o f 0 matte r  due  to  whic h it p roduces  and  exper ience  

electrical and magnetic effects. There exist two types of charge in nature: 
(i) Positive charge (ii) Negative charge SI unit of charge is coulomb (C). 

 
 Fundame nta l  law of e lectrostatics : Like  cha rges  repel and  unlike cha rges  attract each 

other. 
 

Coulomb’s  Law:  The force of attraction or repulsion between two  point charges is 
(i)  direct ly proport iona l to  the p roduc t  (q1  q 2) of the two  charges  and  
(ii) inversely proportional to the square of the distance (r) between them. 

 
Mathematically, 

 
F =  

K q1q2 

r2 

 The  va lue  o f K  depends  on the  na ture  o f the  med ium be tween the  two  charges  and  the  

system of units chosen. For charges in vacuum, K  =  9  x 1 0 9 N m 2 /C 2 . 
 

Law of Cons e rva tion o f  Charge :  Electr ic charges can neither be  created no r  destroyed , 

they can only be transferred from one body to another. 
 

 Static and Curre nt  Electric ity: Static electr ic i ty deals with the  electr ic cha rges  at rest 

while the current electricity deals with the electric charges in motion. 
 

 Ele ctric  Curre nt:  The  electr ic current  is de fined  as  the  rate o f flow o f electr ic cha rge  
through any section of a conductor. 

 
Elec tr ic  current  =  

Charge 

Time 

 
or I =  Q  

t 

Electric current is a scalar quantity. 
 

Ampe re :  It is the S I  unit of current. If one  coulomb  of charge flows through any section 

of a conductor in one second, then current through is said to be of one ampere. 
 

 Ele ctric  c ircuit:  The  c lo sed  pa th a long which an e lec tr ic  current  flows  is  ca lled  an 

‘electric circuit’. 
 

Conve ntiona l  direct ion o f  curre nt: Conventiona lly, the direct ion of mo tion of positive 
charges through the conductor is taken as the direction of current. The direction of 

conventional current is opposite to that of the negatively charged electrons. 
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 Ele ctric fie ld: It is the region a round  a  cha rged  body within which its influence  can be  

experienced .  
 

 Potential Difference  (V): Work  done  to move  a  unit charge from one point to another.  
V = W  

Q 
 

 1   Vo lt:  W he n   1  joule  work  is  done  in  ca rrying one  C o u lo mb  charge  then  po tentia l 
difference is called 1  volt. S. I. unit of Potential difference =  Volt (V) 

1 V  =  1  J C  
 

Voltmete r  has  high resistance and  a lways  connec ted  in paralle l. S ymbo l is 
 
 
 

 
 Potentia l dif fe re nce  be twe e n two  points : The  potentia l diffe rence be tween two  points 

in an e lec tr ic  fie ld  is the  amount  o f work  done  in b r inging a  unit  pos it ive  cha rge  from 
one  po int  to  ano the r .  

 
Potential difference =  W o rk  do ne  

Charge 
or V  =  W  

Q 
 

One   volt  potentia l  differe nce:  The   potentia l  diffe rence  be tween  two   points  in  an 
electr ic field is said to one  volt if one  joule o f work  has  to be  done  in b r inging a  posit ive 

charge o f one  coulomb  from one  point to anothe r.  
 
 

1  volt =  
1 joule 

 
1 coulomb 

 
o r  1 V  =  

1 J  
1C 

 Ele ctroche mica l  or vo lta ic  ce l l:  It is a  device  which conver ts  chemica l ene rgy into  

electrica l energy.  
 

Galvanome te r:  It is a device to detect current in an electric circuit.  
 

 Amme te r:   It  is  a   device   to   measure   current   in  a   c ircuit.  It  is  a   low  re s is tance  

ga lvanomete r  and  is a lways  connec ted  in series in a  circuit .  
 

 Voltme te r:  It is  a  device  to  measure  the  po tentia l d iffe rence .  It is  a  high res is tance  

ga lvano met e r  and  is  a lways  connec ted  in pa ra lle l to  the  compone nt  ac ro ss  which the  
potentia l diffe rence is to be  measured .  

 
Ohm’s  Law:  Potentia l diffe rence across the two  points of a metallic conduc to r is directly 

p ropo r t iona l to  current  through the  circui t p rovided  tha t  tempera ture  remains  cons tant .  
 

(i) M athe matical  express ion for Ohm’s  law 
 

V ∝ I V = IR  
 

R is a  constant called resistance fo r  a  given meta l.  
 

(ii) V−I graph for Ohm’s  law: 
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Resis tance  (R): It is the property of a conduc to r to resist the flow of charges through it. 

 
(i)  Ohm (  ): S. I. unit of resistance. 

 
 

(ii) ohm =  1 volt 

1 ampere 
 

When potentia l diffe rence is 1  V and  current through the circuit is 1  A,  then resistance 

is 1 ohm. 

R he osta t: Variab le resistance is a  component  used  to regulate current without  changing 
the source of voltage. 

 
 Factors  on which the  Res is tance  of a  Conductor de pe nds :  Resistance o f a unifo rm 

metallic conductor is 
 

(i) Directly proportional to the length of conductor, 

(ii)   Inversely proportional to the area of cross-section, 
 

(iii)  Directly proportional to the temperature and 

(iv)  Depend on nature of the material. 
 

Resis tivity (P): It is defined as  the resistance offered by a cube  of a  mater ia l o f side 1  m 
when current flows perpendicular to its opposite faces. 

 
(i) Its S.I. unit is ohm-metre (Ω m). 

 
(ii)   Resistivity does not change with change in length or area of cross-section but it 

changes with change in temperature. 
 

(iii)  Range of resistivity of metals and alloys is 1 0 − 8  to 1 0 − 6   Ω m. 
 

(iv)  Range of resistivity of insulators is 1012 to 1017 Qm. 

(v)   Resistivity of alloy is generally higher than that of its constituent metals. 
 

(vi)  Alloys do not oxidize (burn) readily at high temperature, so they are commonly used 
in electrical heating devices. 

(vii) Copper and aluminium are used for electrical transmission lines as they have low 
resistivity. 

 
 R e s is tance s  in s e rie s :  W he n  two  o r  more  res is tances  a re  jo ined  end  to  end  so  tha t  

same current flows through each one of them in turn, they are said to be connected in 
series. Here, the total resistance is equal to the sum of the individual resistances. 

R s = R 1+ R 2  + R 3  + ...... 
 

R e sis tances  in paralle l: When two  or more  resistances a re  connec ted  across two  points 
so that each one of them provides a separate path for current, they are said to be 

connected in parallel. Here the reciprocal of their combined resistance is equal to the 

sum of the reciprocals of the individual resistances. 
1 

 
RP 

 
= 

1 
 
R1 

 
+ 

1 
 
R2 

 
+ 

1 
 
R3 

 
+ …… 

 
He ating  e ffect of curre nt:  When an electric current is passed  through a  conduc to r, 

heat is produced in it. This is known as heating effect of current. 
 

 Joule ’s  law o f  he a t ing :  It states that the heat p roduced  in a  conduc to r  is direct ly 

proportional to (i) the square of the current I through it, (ii) its resistance R and (iii) the 
time t, for which current is passed. Mathematically, it can be expressed as 
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H =  I2  Rt joule = 
I2 Rt 

4.18 

 
cal 

  
or 

 
H = VIt  joule =  VIt 

4.18 

 
cal 

 
 Practica l applicat ion o f  the  he a t ing  e ffect of e lectric curre nt:  

It is utilised in the electrical heating appliances such as electric iron, room heaters, 

water heaters etc. The electric heating is also used to produce light as in an electric- 

bulb. 
 

Electric energy: It is the total work done in maintaining an electric current in an 

electric circuit for a given time. 

Electric e ne rgy ,  W = VIt = I2Rt joule 
 

Electric Fus e :  It is a  safety device that protects our electr ica l appliances in case of short 
circuit or overloading. 
(i) Fuse is made up of pure tin or alloy of copper and tin. 
(ii)   Fuse is always connected in series with live wire. 
(iii)  Fuse has low melting point. 
(iv)  Current capacity of fuse is slightly higher than of the appliance. 

 
 Ele ctric   Powe r:  The  ra te  a t  which e lec tr ic  ene rgy is  consumed  o r  d iss ipa ted  in an 

electric circuit. 

P = VI 
 
 
 

S.I. unit of power = Watt (W) 
1 Watt = 1 Volt x 1 ampere 

 
P  =  I2 R  =  

V2 

R 

 
Commerc ia l unit of electric energy =  Kilo Watt hour (KWh) 

1  K Wh =  3.6 x 10 6  J 
1 KWh = 1 unit of electric energy 

 
 Ele ctrica l  powe r:  Electr ica l power  is the  rate at which electr ic ene rgy is consumed  by 

an appliance. 
 

P = W  
t 

= VI =  I2 R  = V 2 
R 

 
Watt:  It is the  S I  unit  o f power .  The  power  o f an app liance  is I wa tt  if one  ampere  o f 

current flows through it on applying a potential difference of 1 volt across its ends. 
 
 

1 watt = 
1 joule 

1 second = 1 volt x 1 ampere 
 

or 1W = Js− 1  = 1VA 
 
1 kilowatt =  1 0 0 0  W.  

 
 Kilowatt  hour:  It is the  commerc ia l unit o f electr ica l ene rgy.  O ne  k ilowatt  hour  is the  

electrical energy consumed by an appliance of 1000 watts when used for one hour. 
 

1  kilowatt hour  (kWh)  =  36  x 10 6  J 
 

 Powe r ra t ing :  The  power  ra t ing o f an app liance  is  the  e lec tr ic  ene rgy consumed  pe r  

second by the appliance when connected across the marked voltage of the mains. 
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Efficie ncy of an e lectrical device : It is the ratio of the output power  to the input power  

 
Effic iency,  = Output power 

Input power 
Kno w the  Te rms  

 
 Frictio nal Ele ctricity: It is the electricit y produce d by rubbing tw o suitable  bodie s a nd flow 

of electrons from one  body to other.  
 

 Ele ctricit y: A  f unda me nta l f or m of  e ne r gy obs e r va ble  in  posit i ve a nd ne ga t ive  f or ms  that 

oc c ur s  na tur a lly  ( a s  in  lightning)  or  is pr oduc e d  ( a s  in  a  ge ne r a tor )  a nd that is e xpr e s s e d  in  

terms of  the move me nt  a nd interact ion of electrons.  
 

 Pos itive  and N e g at ive  C harg e s : The  charge acquir e d by a glass rod w he n r ubbe d w ith  silk 

is calle d positive c ha r ge  a nd the  c ha r ge  a c quir e d  by a n e bonit e  r od w he n r ubbe d w ith  w ool 

is called negative  charge.  
 

 C harg e  C o ns e rv at io n:  Whe n a  glass r od is r ubbe d on silk, t he  glass r od acquires posit i ve 

charge.  B ut  it is not created.  The  negative  c ha r ge s  f r om glass r od are shifted to silk leaving a  

ne t  pos it ive  c ha r ge  on gla s s  r od.  The  ne t  c ha r ge  in  t he m r e ma ins  t he  s a me .  So, c ha r ge s  a r e  

not   c r e a t e d   or   de s t r oye d  but   c a n  be   transfer re d  f r om  one   pla c e   t o   a nothe r   or  r e ma in  

conserve d.  
 

 C o ulo mb :  It is t he  SI  unit  of  c ha r ge .  O ne  c oulom b is  de f ine d  a s  t ha t  a mount  of  c ha r ge  

w hic h r e pe ls  a n e qua l a nd s imila r  c ha r ge  w ith  a  f or c e  of  9  x  10 9 N  w he n pla c e d  in  va c uum 

at a  distance of 1  meter f r om it.  C ha r ge  on a n electron = 1.6 x  1 0 − 1 9  c oulomb.  
 

C o nduc t o r:  A  substance  w hic h  allow s passage of electric  charges through it easily is called 

a  c onduc tor .  A  c onduc tor  of f e r s  ve r y  low  r e s is t a nc e  to  t he  f low  of  c ur r e nt .  For  e xa mple ,  

Copper, Silver, Aluminiu m etc.  
 

 Insulator: A substance that has  infini te ly high resistance does  not allow electr ic current 

to flow through it. It is called insulator. 
 

 Ele ctric  Po te ntia l  Ene rgy :  It is de fined  as  the  work  required  to  be  done  to  b r ing the  

charges to their respective location against the electric field with the help of a source of 

energy. This work done gets stored in the form of potential energy of charge. 
 

O hm:  It is the SI  unit of resistance.  A  c onduc tor  ha s  a  resistance  of  one  ohm if a  current of 

one  a mpe r e  flows through it on applying a  potent ia l difference  of 1  volt across its ends.  
 
 

1 ohm = 
1 volt 

1 ampere 

 
or 

 
1    =  

1 V 
1 A 

Resis tor: A conduc tor which has some  appreciab le resistance is called a resistor. 
 

 R e s is t iv ity :  It is  de fined  as  the  re s is tance  o ffe red  by a  cube  o f a  ma te r ia l o f s ide  lm 

when current flows  perpend icu la r to its op posite faces Its S I  unit is ohm-metre  (Ω m). 

Resistivity,  1    =  R A  
L 

 F or  a  ma te r ia l irrespec t ive o f length and  area, the  resist iv ity is constant . It is o the rwise  
called specific resistance of the material. It is also defined as the resistance offered by a 
cube of a material of side in when current flows perpendicular to the opposite faces. 

 
 Rheos ta t  is a  device  which changes  the  magnitude  of current in the circuit , by changing 

the resistance. It is connected in series in the circuit. It is also used as a potential 

divider in the circuit. 
 

 S e miconductors :   Mater ia ls   having  resist iv ity  be tween  that  o f  an  insula to r  and   a  
conductor are called semiconductors. They are used in making integrated circuits. 
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 S upe rconducto rs :   These   a re   ce r ta in  ma te r ia ls   tha t   lo se   the ir   re s is t ivity  a t   low 

temperature.  Such  materials  are  called  as  superconductors.  The  phenomenon  of 
complete  loss  of  resistivity  by  substances  below  a  certain  temperature  is  called 

superconductivity. 
 

 Fus e  Wire :  The  wire which melts, breaks the circuit and  prevents the damage  of various 

appliances in the household connections. It is connected in series and its thickness 
determines  the  maximum  current  that  can  be  drawn.  It  is  made  of  an  alloy  of 

Aluminium, Copper, Iron and Lead. 
 

Questions: 
 

1. The  S I  unit o f electr ic current  is: [ SSL C  July,  2018-19]  
(a) Ampere (b) Ohm (c) Volt (d) Watt 
Ans: (a) Ampere 

 
2. Define the SI unit of potential difference. 

Ans: If amount of work done in bringing one coulomb charge from one point to the other 
is 1 joule then potential difference between two points is said to be 1 volt. 

 
3. State the relationship between 1 ampere and 1 coulomb. 

Ans:  1 ampere =  1 c o ulo mb  
1 second 

 
4. 12.400 J of heat is produced in 4 s in a 4Ω resistor. Find potential difference across the 

resistor. 
 

Ans: 
V2 

R 

 
x t =  400  

Or V2  = 400 
 

Or V  =   20 volt 

 
5. State  the  factors  on  which  at  a  given  temperature  the  resistance  of  a  cylindrical 

conduc to r  depends .  State the S I  unit o f resist ivi ty.  [ SSL C  July,  2018-19]  
Ans: Factors on which the resistance of a cylindrical conductor depends: 
(i) Area of cross-section of the conductor. 
(ii)   Nature of the material. 

SI unit of resist ivity is ohm− m  
 

6. State  the  physical  quantity  which  is  equal  to  the  ratio  of  potential  difference  and 
current. Define its SI unit. 

V 
Ans: Electrica l Resistance, R  =  

I 
The resistance of a conductor is said to be one ohm if the potential difference applied 
across its ends is 1 volt and a current of 1 A flows through it. Its SI unit is ohm (Ω) 

 
1 ohm = 1 volt 

1 ampere 

7. Calculate the work done in moving a charge of 2 coulombs across two points having a 
potential difference of 12 V. 

Ans:  q = 2C 

V = 12V 
W = Vxq 

=  12V x 2C 
= 24J. 
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8. List in a tabular form two differences between a voltmeter and an ammeter. 

Ans: Difference between voltmeter and Ammeter: 

Voltme ter Amme te r 

 
(i) 

Used  to measure  the  potentia l 
difference,  

 
(i) 

 
Used  to  measure  the  current .  

 
(ii) 

C onnec ted  in paralle l in the electr ic 

circuit .  

 
(ii) 

C onnec ted  in series in the electr ic 

circuit .  

(iii) Has  high resistance .  (iii) Has  low resistance .  

 
9 .  D r a w  a  schematic  c ircuit  d iagram fo r  a  c ircuit  in which three  re s is to rs  R 1 , R 2  and  R  a  

plug key under closed condition, an ammeter are joined in series with a 5V battery. Also 

a  vo ltme te r  is connec ted  to  measure  the  potentia l diffe rence ac ross  the  resisto r R 1. 

Ans :  Circuit d iagram to  show R 1, R2 and  R 3 connec ted  in series with a  battery, ammete r  

and  a  key. Voltme ter V  is connec ted paralle l to R1. 

Direction of current. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10. Name and define S.I. unit of resistance. Calculate the resistance of a resistor if the 
current flowing through it is 200 mA, when the applied potential difference is 0.8 V. 

Ans: The SI unit of resistance is ohm. 
One ohm is the resistance offered, by a conductor when the current passing through it 
is one ampere and the potential difference across its ends is volt. 
By Ohm’s law, V = IR 

 
R = 

V 

I 

 
= 

0.8 V 
0.2 A 

 
= 4 ohm 

 
11. In an electric field the work done in bringing a 2 coulomb charge from infinity to a point 

A is 10 joules and in bringing the same charge to some another point B is 20 joules. 

Find the potential difference between two points A and B. What would be the work done 

if the same charge is brought directly from A to B? 
Ans :  Work  done   =  10  Joule 

C harge  =  2  C oulomb  
20 J 

Potentia l of point A =  V A  =  
2C 

Given,  work  done  =  20  Joule 
C harge  =  2  coulomb  

 
= 5 V 

20 J 
Potentia l of point B =  V B  =  = 10 V 

2C 
Potential difference between two pints A and B is 
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V = VB  −  VA  

 
= 10 V − 5V = 5V 

Work sone directly from A to B 
Work  done  =  P otentia l difference x charge 

= 5V x 2C 
= 10 Joule 

 
12 .  What does  an e lec tr ic  c ircuit  mean?  N a me  a  device  tha t  he lp s  to  ma inta in a  po tentia l 

d iffe rence  ac ross  a  conduc to r  in a  circui t. When do  we  say tha t  the  po tentia l d iffe rence  

across a  conduc to r  is 1  volt? C a lcula te  the amount  of work  done  in shift ing a  cha rge  of 2  

coulombs  from a point A  to B having potentia ls 110  V and  25  V respective ly.  
Ans :  Elec tr ic  circuit : The  c lo sed  pa th a long which an electr ic current  flows  is ca lled  an 

‘electr ic  circuit’.  The   device   that  he lp s   to  ma inta in  a   potentia l  diffe rence  across  a  

conduc to r  in a  circuit a re  –  
Electr ic cell, electr ic battery, electr ic generato r 
1  Vo lt:  The  potentia l d iffe rence  be tween two  po ints  in an electr ic fie ld is sa id  to  be  one  
volt if one  joule o f work  has to be  done  in bringing a  positive charge of one  coulomb  from 

one  po int  to  ano the r .  
1 joule 1 J 

1  volt =  or  1  volt =  
1 coulomb 1C 

Work  done =  V  (Potentia l difference) x Q  (Coloumb) 
W = V x Q 

= 85 x 2 
= 170 Joule 

13. (a) Two  identica l resistors each o f resistance 10  ohm are connec ted  in: 
(i) series,  (ii) parallel. in turn to  a  battery o f 6V.  C a lcula te  the  ratio o f power  

consumed  by the combina tion o f resisto r in the two  cases.  
(b) List two  factors on which the resistance of a  conduc to r  depends .  
(c) Write a  difference be tween an ammete r  and  voltme ter. 

Ans:  (a) R 1  =  R 2  =  10 

(i) When connec ted in series 
 

R s  =  R 1  +  R 2  =  2 0 Ω  
 

Ps = 
V2 

RS 

 
= 

 
6 x 6 

20 

 
= 1.8 W 

(ii) When connec ted in paralle l 
 

R P  =  
R1R2 

R1+R2 

 
= 

10 x 10 

10+10  

 
= 5 Ω 

 
PP = 

V2 

RP 

 
= 

 
6 x 6 

5 

 
= 7.2 W 

PS 

PP 

 
= 

1.8 W  
7.2 W  

 
= 

1 
4 

 
= 1 ∶ 4 

(b) Resistance of a  conduc to r  depends  on: 
(i) Length of the conducto r (ii) Area of cross section  

(c) 
 

Amme te r Voltme ter 
 

(i) 
 
It is used  to  measure  the ,  current .  

 
(i) 

It is used  to  measure  the  potentia l 

difference.  
 

(ii) It is connec ted  in series in the 
circuit .  

 
(ii) It is a lways  connec ted  in paralle l in 

the  circuit .  
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14 .  Three   resistances  o f  4Ω ,  5Ω   and   20Ω   a re   connec ted   in  paralle l.  The ir   combined  

re s is tance  is: 
(a) 2 Ω  (b) 4 Ω  (c) 5 Ω  (d) 6 Ω  
Ans: (a) 2Ω  

 
15. O n wha t  princ ip le is an electr ic bulb  based?  

 

 

[NCERT Exemplar]  
Ans :  Heating effect of current.  

 
16 .  F ind  the  minim um resis tance that can be  made  us ing five resisto rs, each o f 5Ω . 

[NCERT Exemplar]  
Ans :  By connec ting resistors  in paralle l, resistance 1Ω  is obtained  

R 5Ω 
R e q  =  =  = 1Ω  

n 5 
17 .  A  po tentia l d iffe rence  o f 220  V  is app lied  ac ross  a  re s is tance  o f 440  Q  in an electr ica l 

app liance .  C a lcula te  the  current  d rawn and  hea t  ene rgy p roduced  in 20  seconds .  
[ SSL C  July,  2018-19]  

Ans: V = 220 V 

R = 440 
I = ? 
H =? 
V = IR 

 
I = 

= 

= 

V 
R 
220 
440 
1 

= 0.5 A 
2 

I = 0.5 A 
H = I2 Rt 

= (0.5)2  x 440 x 20 
H = 2200 J 

18. Exp la in two  d isadvantages  o f series a rrangement  for househo ld  circuit.  
Ans :  (i) C urrent  is  cons ta nt  in se r ie s  combina t io n,  so  it imprac t ica l to  connec t a  bulb  
and  an electr ic hea te r  in series.  
(ii) When one  component  fails , the circuit is b roken and  none  of the components  work .  

 
19 .  O ut o f the  two  wires  X  and  Y  shown be low,  which one  has  grea te r  resis tance &  Justify  

your  answer .  
 
 
 
 
 
 
 
 

Ans: Wire Y, because R ∝  I 

Resis tance  o f a  conduc to r  is direct ly p ropo r t iona l o  the  length o f the  conduc to r ,  whose  
a rea  o f c ro ss -  section is the  same .  

 
20. Expla in the following: [ SSL C  2018-19, July]  

(i)  The  e lements  o f electr ic hea t ing devices  such as  b read - toas te rs and  e lectr ic iron a re  
made  o f an a lloy rathe r than o f a  pure  me ta l.  

(ii)  Series a rrangement  is not used  for domestic  circuits.  
(iii) C opper  and  a luminium wires  are usua lly emp loyed  for electric i ty transmiss ion.  
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Ans : (i) Resistivity o f an alloy is genera lly higher and it does not oxidize easily.  
(ii) In series a rrangement,  same  current will flow through all the  app liances  which is no t  

required   and   the   equiva lent   re s is tance   becomes   higher ,   hence   the   current   d rawn 

becomes  less.  
(iii) They are extremely good conducto rs having a low value of resistivity.  

 
21 .  S ta te  Ohm’s  Law.  Draw a  circui t d iagram to  ve r ify this law ind ica t ing the  pos it ive  and  

nega tive  te rmina ls  o f the  ba t te ry and  the  me te rs .  Also  show the  d irec t ion o f current  in 

the  circuit.  
Ans :  Ohm’s  Law: It states that “Phys ica l condit ions remain ing same ,  the current flowing 
through a  conduc to r  is  d irec t ly p ropo r t iona l to  the  po tentia l d iffe rence  ac ross  its two  

ends”.  
i.e V   α  I 

V = IR 
where  the  cons tant  o f proport iona li ty R  is called the  electr ica l resis tance o r  resis tance o f 
the  conduc to r .  
Diagram to Verify Ohm’s Law: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

22. Two   devices  o f  ratings  44W;  200V  and   11W;  220V  are  connec ted   in  series.  The  

combina tion is connec ted  ac ross  a  440V mains .  The  fuse  o f which o f the  two  devices  is 
like ly to  burn when switch is on 7  Justify your  answer .  
Ans : The fuse of device of rating 11W; 220V will burn.  

 
R  = 

V2 

W  

 
∴  Resistance of 11W device will be  four times than that of the device of 44W.  

∴  Voltage across 11 W  =  352V 

∴  Voltage across 44W =  88V  

352V across the device o f 11W; 220V rating is suffic ient to  burn the fuse of the device.  
 

23 .  F ind  the  current  d rawn from the  ba t te ry by the  ne twork  o f four  re s is to rs  shown in the  
figure. 

 
 
 
 
 
 
 
 
 
 
 
 

Ans : Two  combina tions o f two  paralle l resisto rs of 10t each connec ted in series.  
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1 

 
R5 

 

= 
1 

 
R1 

 

+ 
1 

 
R1 

 

= 
1 

10 

 

+ 
1 

10 

 

= 
1+1  

10 

 

= 
2 

10 
 

2 

10 

 

= 
1 

5 

 
Ω 

 
R5  = 5Ω  

 
1  
R6 

 

= 
1  

R3 

 

+ 
1  

R4 

 

= 
1 

10 

 

+ 
1 

10 

 

= 
1+1  

10 

 

= 
2 

10 
 

R6  = 5Ω  
 

Re q  = R 5  + R 6  = 5Ω  + 5Ω  = 10Ω  
 

Potentia l V  =  3 V  
 
 

I = 
V 
R 

 
= 

3 
10 

 
= 0.3 Amp 

24. F ind  out the following in the electr ic circuit given in the figure.  
 
 
 
 
 
 
 
 
 
 
 
 
 

(i)   Effec t ive resistance of two  8 Ω  resistors in the combina tion 
(ii)  Current flowing through 4 Ω  resistor 
(iii) Potentia l diffe rence across 4 Ω  resistor 
(iv) P ower  dissipated in 4 Ω  resistor 

(v)  Diffe rence in reading of ammete r A1 and A2 (if any).  
 

Ans: (i) Effect ive resistance of two 8Ω  resistors 
1 

R  

 

= 
1 

8 

+ 1 

8 

 

= 
2 

8 

R = 4Ω  
(ii) Current flowing through the circuit =  current flowing through 4Ω  

 
Equiva lent  resistance o f the circui t =  4    +  4  

=  8Ω  
 
 

C urrent  flowing in the circuit =  
V  

R  

 
= 

8V  

8Ω  

 
= 1A 

 
(iii) Potentia l diffe rence across 4    =  V 1  =  IR1  

 
= 1A x 4Ω = 4V 

(iv) Power dissipated in 4Ω  = P = VI = 4V x 1A 
 

= 4 watt 

(v) Bo th A 1  a n d  A 2  show same  reading because  current remains  same  in series 
combina tion. 
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25. Two  wires  X  and  Y  are o f equa l length and  have  equa l resistances . If the resist ivity o f X  

is more than that of Y, which wire is thicker and why? For the electric circuit given 
below calculate: 

 
 
 
 
 
 
 
 
 
 
 
 
 

(i)   C ur r e nt  in e a c h resistor  
(ii)  Total current dr a w n f r om the battery a nd  
(iii) Equiva le nt resistance of circuit Ans.  V  = J R  wire A  is thicker 

Ans: V  = IR wire A is thicker 
6 1 

(i) For 30 Ω , I =  =  Ampere or 0.2 A  
30 5 
6 

For 10  Ω , I =  = 0.6 Amphere  
10 

6 
For 5  Ω , I =  = 1.2 Ampere  

5 
 

(ii) 1 
R 

 
= 

1 
30 + 

10 + 15  
= 

1 
3 

 
⟹  R = 3 

V 6 
V = IR  ⟹  I = =  =  2  Ampere  

R 3 
(iii) Equiva lent Resistance =  3  

 
Textbook Exercises: 

 
1. A  piece  of  wire  of  resistance  R  is  cut  into  five  equal  parts.  These  parts  are  then 

connec ted  in pa ra lle l.  I f the  equiva len t  re s is tance  o f this  combina t io n is  R ' , then  the  
R′ 

ratio is: 
R 

1 
(a) 

25 
Ans: (d) 25 

 
 
 
(b) 

 
 
1 

5 

 
 
 
(c)  5 

 
 
 
(d) 25 

 
2. Which of the following terms does not represent electrical power in a circuit? 

 
(a) I2 R  

Ans: IR2 

 
(b) IR2 

 
(c) VI 

 
(d) 

V2 

R 

 
3. An electric bulb is rated 220V and 100 W When it is operated on 110 V, the power 

consumed will be— 
(a) 100W (b) 75W (c) 50W (d) 25W 
Ans: (d) 25 W 

 
4. Two conducting wires of the same material and of equal lengths and equal diameters are 

first  connected  in  series  and  then  parallel  in  a  circuit  across  the  same  potential 

difference. The ratio of heat produced in series and parallel combination 
(a) 1 : 2 (b) 2 : 1 (c) 1 : 4 (4) 4 : 1 
Ans: (c) 1 : 4 
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5. How is a  vo ltme te r  connec ted  in the  circui t to  ‘measure  the  potentia l d iffe rence  be tween  

two  points? 
Ans : Voltmete r  is connec ted  in paralle l to the resistor.  

 
6 .  A  copper  wire  has  d iamete r  0 . 5  mm and  res is t ivity o f 1 .6  x  1 0 − 8 Ω  m.  What  will be  the  

length o f this wire  to  make  its resistance 10 Ω  ?  How much does  the  resis tance change  if 

the d iamete r  is doub led?  
Ans: = 0.5 = 0.5 x 10− 3 ; = 1.6 10− 8  Ω  ; = 10Ω  ; = ? 

≠ d 2  
A = 

4 
R =  ρ l 

A 

 
 
 
⟹ l = 

 
 
R A 

ρ  

 
 
 
= 

 
 
Rπd2 
 

ρ  
(10 x 3.14 x (0.5 x 10 −3)2 

l = = 122.7m 
4 x 1.6 x 10−8 

4ρ l 
R = 

πd2 

1 
R ∝ 

d2 
If diameter gets doubled , resistance will become  1  

4 

 
 
 
 
 
 
 
 
t ime , i.e., 1  

4 

 
 
 
 
 
 
 
 
x 10 = 2.5 Ω. 

 
7. The   values  o f  current  I  flowing  in  a   given  resistor  for  the  correspond ing  va lues   of 

potentia l diffe rence V  across the resistor are given be low—  
I (amperes) 0 .5  1 .0  2 .0  3 .0  4.0 
V (volts ) 1 .6  3 .4  6 .7  10 .2  13 .2  
Plot a  graph be tween V  and  I and  calcula te the  resis tance o f the resisto r. 

Ans: 
 

R = 
V  
I 

 
= 

13.2 
4 

 
= 3.3Ω. 

 
 
 
 
 
 
 
 
 

 
8 .  W he n  a  12  V  ba t te ry is  connec ted  ac ross  an unkno w n res is to r ,  the re  is  a  current  o f 2 . 5  

mA  in the circuit. F ind  the va lue  of the resistance o f the resisto r. 

Ans: V  =  12V ;  I = 2.5 mA = 2.5 x 10− 3  A;  R = ? 
 

R = 
V 

I = 

12 

2.5 x 10−3 

 
= 4800 Ω 

 
9. A  battery of  9   V  is  connected  in  series  with  of  0.2Ω,   0.3Ω ,  O .4Ω ,  0.5Ω ,  and   12Ω , 

respective ly. How much current would  flow through the 12Ω  resistor? 
Ans: R = 0.2 + 0.3 + 0.4 + 0.5 + 12 = 13.4Ω  

V 9 
I =  R =  13.4 = 0.67 A 

Since, all resisto rs are in series hence  the current in 12Ω  resisto r will also be  0 .67 A.  
 

10. How many 176Ω  resistors (in paralle l) are required  to carry 5A on a  220  V  line? 
Ans: I  =  5A; V  =  220 V 

 
R p    =  

V 

I = 

220 

5 

 
=  44Ω 
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N ow,  if n  resisto rs , each o f resis tance 176  Ω  are connec ted  in paralle l to  give  equiva lent  

resistance of 44Ω , i.e. R p  
 

R p  =  
 

44  =  176 

 
 

= 
176 

44 

 
= 4 

 
11 .  S ho w   ho w   you  would   connec t   three   re s is to rs ,   each  o f  re s is to rs   6Ω ,  so   tha t   the  

combination has a resistance of (i) 9Ω , (ii) 4Ω.  
 

Ans:  (i) Paralle l Combina tion of 6Ω  and 6Ω  
 

1  =  6 + 16 = 1 + 1 = 26 = 13 

 
Resultant 3Ω  + 6Ω  = 9Ω  

 
(ii) 

 
Resultant  ⟹ 

1 
1 2  +  

1 
6 = 

 
1 + 2  
12 

 
= 

3 
1 2  =  

 
1 
4 

 
R = 4Ω  

 
 

 
12 .  S evera l e lec tr ic  bulb s  des igned  to  be  used  on a  220  V  e lec tr ic  supp ly line , a re  ra ted  10  

W. How many lamps  can be  connec ted  in paralle l with each other across the two  wires o f 

220  V line if the maximum allowab le current is 5  A?  

Ans: V = 220V ; P = 10W; 
 

P = 
V 2  
R  

 
R = 

V 2  
P  

 
= 

220 x 220 
10 

 
= 4840Ω 

V =  IR 
 

R p  =  
V  
I 

 
= 

220 
5 

= 44Ω 
 

R p  =  R  
n  ⇒ n = R  

R p = 4840 
44 = 110 

 
13 .  A  ho t  p la te  o f an electr ic oven connec ted  to  a  220  V  line has  two  res is tance  co ils  A  and  

B,  each o f 24Ω  resistance , which may be  used  separa te ly,  in series, o r  in paralle l. Wha t  

a re  the  currents  in the  three  cases?  

Ans: V = 220V; R  =  24Ω  

(i) When two  coils are connec ted separate ly 
 

I = 
V 

R 

 
= 

220 

24 

 
= 9.2A 

(ii) When two  coils are connec ted in series 
 

RS   = 24 + 24 =  48Ω  
 

I = 
V 

RS 

 
= 

220 

48 

 
= 4.6A 

(iii) When two  coils are connec ted  in paralle l, the resistance of the combina tion is 
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1 

RP 

 
= 

1 
24 + 

1 
24 = 

1 + 1 

24 

 
= 

2 
24 = 

1 

12 

= 12Ω 
 

I = 
V 

RP 

 
= 

220 

12 

 
= 18.3A 

 
14. Compare the power used in the 2Ω resistor in each of the following circuits: (i) a 6 V 

battery in series with 1Ω and 2Ω resistors, and (ii) a 4 V battery in parallel with 12Ω and 

2Ω resistors. 

Ans: 

(i) (ii) R   =   1  +  2   =   3 Ω  
6 

I = 3 = 2A 

P = I2 R = (2)2  x 2 = 8W 
 

P = 
V2 

R 

 
= 

(4)2 
 

2 

 
= 8W 

 
 
 
 
 
 
 
 

 
15. Two lamps, one rated 100W at 220 V, and the other 60 W at 220 V, are connected in 

parallel to electric mains supply. What current is drawn from the line if the supply 

voltage is 220 V? 
Ans: P1   =  100 W  (For first lamp) 

V  =  220 V 
P1   =  VI1  

100 
I1  =  =  0.45A 

220 
Current in second lamp  of power  P 2   =  6 0  W  

 
I2  = 

P2 
V = 

60 
220 = 0.27A 

I =  I1  + I2  = 0.45 + 0.27 = 0.72A 
 

16. Which uses more energy, a 250 W TV set in 1 hr or a 1200 W toaster in 10 minutes? 
Ans: For TV set E  =  P x t  =  0.25 x 1  =  0.25 kwh 
For Toaster E  = 1.2 x 1  

6 = 0.2kwh 
∴  TV set consumes  more  ene rgy than a  toaster.  

 
17. An electric heater of resistance 8Ω draws 15 A from the service mains 2 hours. Calculate 

the rate at which heat is developed in the heater. 

Ans: R  =  8Ω,  I  =  15A, t  =  2h  =  2 x 60 x 60 s 
H  =  I2Rt  =  (15)2 x 8 x 2 x 60 x 60 

Rate  at which hea t  p roduced : =  H  
t 

 
= 

(15)2 x 8 x 2 x 60 x 60 
 

2 x 60 x 60 

 
= 1800 W 
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18. Exp la in the following.  

(a) Why is the tungs ten used  almost exclus ive ly for filament o f electric lamps?  
(b) Why are the  conduc to rs  of electr ic hea t ing devices, such as b read - toaster and  electr ic 

irons, made  o f an a lloy ra the r  than a  pure  me ta l?  
(c) Why is the series a rrangement  no t  used  for domestic  circuits? 
(d) How does  the resistance o f a  wire vary with its area of cross-sect ion?  
(e) Why are copper  and  a luminium wires usua lly emp loyed  for electr ic ity transmiss ion? 

Ans : (a) Because  tungs ten is. a  me ta l o f ve ry high melt ing po int  and  it does  no t  oxid ise  
even at high tempera ture .  

(b)  As  a lloy has  high melt ing po int  so  it can be  hea ted  to  a  la rge  amount  till ge t t ing red  
hot without  melt ing.  

(c) In series combina tion  
(i)   Equiva len t resistance is maximum,  hence ,  less current flows  in the circuit .  
(ii)  If one  appliance is switched off then all other appliances will also stop working.  
(iii) The voltage of external power  supply is divided among the various appliances . 

(iv) S ame  current  flows  in all app liances .  Hence ,  high ra t ing app liances  can’ t  d raw  
more  current  from the  circuit.  

(d) Resis tance is inve rse ly proportiona l with the cross-  sectiona l area of wire, R 
(e) Because they have low resistivity.  
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13.  MAGNETIC EFFECTS OF ELECTRIC CURRENT 

 
 The  black ore of iron (Fe30 4) called magneti te , capable of attracting simila r pieces of iron 

is  called  lodes tone .   They  a re   natura l ly  exis t ing  magne ts   used   by  man  to  find  the  

direct ions.  
 

 There  are two  basic laws  o f magne tism.  There  a re  two  po les  o f a  magne t  namely N orth 

po le  and  S outh pole. Like  po les  repel each other, while  unlike po les  attract each other.  
 

 H.C .  O ers ted ,  a  Danish phys ic is t  first no t iced  the  magne tic  e ffec t  o f e lec tr ic  current .  

Acco rd ing to  him,  a  need le  kep t  nea r  the  wire  ca rrying current  will de flec t  due  to  the  

magne tic  fie ld  p roduced .  A ny  change  in the  d irec t ion o f current  will show var ia t ion in 
the deflec t ion.  

 
Magne t  is any subs tance  that attracts iron o r  iron- like substances . 

Prope rt ie s  of magne t  

(i) Every magne t  has  two  poles i.e., N orth and  S outh.  

(ii)   Like poles repel each other.  

(iii)  Unlike  po les  attract each other.  
 

( iv)   A  free ly suspended  ba r  magne t  a ligns  itse lf in nea r ly no r th- south d irec t ion,  with its 
north po le  towards  no r th direct ion.  

 
 
 
 
 
 

 The   subs tances   which  a re   attracted  by  a   magne t   a re   called  magne tic   subs tances .  

Example s :  I ron,  nicke l,   coba lt ,  s tee l.   The   subs tances  which  a re   no t   a t t rac ted  by a  

magne t  a re  ca lled  non-magne tic  subs tances .  Examples  wood ,  glass, copper ,  a lumin ium,  

b rass ,  paper  e tc .  
 

M ag ne t i c  Fie ld: The  area around a  ma gne t  in w hic h its ma gnetic  force can be experie nce d 
 

Its S I  unit is tesla (T).  
 

 Magne tic  fie ld has  bo th magnitude  and  direct ion.  
 

 Magne tic  field can be  described with help of a  magne tic  compass .  
 

 The  need le  o f a  magne tic  compass  is a  freely suspended  ba r  magne t .  
 

Characteris tics  of Fie ld Lines  
 

(i) Field lines arise from N orth po le  and  end  into S outh po le  of the magne t .  
 

(ii)   Field lines are closed curves.  

(iii)  Field lines are closer in stronger magne tic field.  

( iv)   F ie ld  lines  never  inte rsec t  each o the r  a s  fo r  two  lines  to  inte rsec t ,  the re  must  be  two  
north direct ions  at a  point, which is no t  possib le.  

(v)   Direct ion o f field lines ins ide a magne t  is from S outh to North.  
 

(vi)  The  relative strength o f magne tic field is shown by degree of closeness o f field lines. 
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Right Hand Thumb Rule  

 Imagine  you a re  ho ld ing a  current  ca rrying straigh t conduc to r  in your  right hand  such 
that the thumb is pointing towards the direction of current. Then the fingers wrapped 
around the conductor give the direction of magnetic field. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Magnetic Field Due to Current Through a Straight Conductor 

 It can be  represented by concentr ic circ le s at eve ry point on conduc to r .  

 Direc t ion can be  given by right hand  thumb  rule o r  compass .  

 Circles a re  closer nea r  the  conduc to r .  
 Magne tic  fie ld c  Strength of current 

Magnetic field ∝  1 

Distance from conductor 
Magnetic Field Due to Current Through a Circular Loop 

 
 It can be  represented by concentr ic circle at eve ry point.  

Circles become  larger and  larger as we  move  away.   
 Every point on wire carrying current would  give rise to magne tic  fie ld appearing as 

straight line at centre of the loop. 
 

The  direct ion o f magnetic field ins ide the loop  is same .  
 

Factors affecting magnetic fie ld of a circular current carrying conductor 

Magne tic field ∝  Current passing through the conducto r  

Magnetic field ∝  1 
Distance from conductor 

Magnetic field ∝   No. of turns in the coil  
Magnetic field is additive in nature i.e., magnetic field of one loop adds up to magnetic 

field to  another loop.  This  is  because the current in  each  circular turn  has some 
direction. 

 
A coil of large number  of turns closely wound  on a  ho llow cylinder of insula ted mater ia l 

or otherwise is called a solenoid. The end of the solenoid having clockwise current will 

act  as  south  pole-field  enters  into,  while  on  the  other  hand  having  anti-clockwise 

current will act as north pole-field comes out. Thus, a solenoid acts as a normal magnet. 
 

 Pe rmane n t  magne ts  a re  ma d e  o f ca rbon s tee l,  chromi um s tee l,  tungs ten s tee l and  
some alloys like Alnico and Nipermag. Alnico is an alloy of aluminium, nickel and cobalt. 

 
When a  mater ia l is placed ins ide a  coil carrying current , it will get magne tised. A  bunch 

of nails or an iron rod placed along the axis of the coil can be magnetised by the current 
allowed to pass through the coil. Such magnets are called electromagnets. 
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Ampere  sugges ted  that when a  current I  passes through a  conduc to r o f length 1  placed 

in a perpend icu la r magne tic  field B, then the force exper ienced is given by F  =  IB l sinθ , 

where  θ  is the angle  be tween the length of the conduc to r  and  magne tic  field .  
 

Fleming’s  Left Hand R ule  
Stretch the thumb, fore finger and midd le finge r of your left hand such that they are 

mutua lly  perpendic ular.  If fore finger points in the direct ion of  ma gne t ic  field, middle  finger 

in the direction of  current t he n thumb will point in the direct ion of  mot ion  or force.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Ele ctric  motor is a  device  used  to  conver t  e lec tr ica l ene rgy to  mechanica l ene rgy.  It 

works   on  the   princ ip le  o f  force  exper ienced   by  a   current  ca rrying  conduc to r   in  a  

magne tic  field. The  two  forces in the opposite sides are equal and  opposite.  
 

 Faraday’s   Law:   The   rate  at  which  the  magne tic  flux  linked  with  a   coil  changes , 
p roduces  the  induced  emf o r  current. More  the  rate, more  the  current  and  vice -versa.  

 

I =  
e 

R x t  =  

 
Change in flux  

Resistance x Time 
 

Fleming’s  R ight  Hand R ule  
 Hold  the  thumb ,  the  fo re  finger  and  the  midd le  finger  o f r ight  hand  a t  r ight  angles  to  

each other. If the  fore finger is in the direc t ion o f magne tic  fie ld and  the  thumb  po ints  in 

the  d irec t ion o f mo tion o f conduc to r ,  then the  d irec t ion o f induced  current  is ind ica ted  

by midd le finger.  

Work ing princ ip le of electric generator .  
 Used  to find direct ion o f induced  current.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Genera to r   works   on  the   p r inc ip le   o f  Elec tromagne t ic   Induc tion.   It  conver ts   the  
mechanica l ene rgy ava ilab le  into  e lec tr ica l ene rgy.  A.C .  Genera to r  p roduces  po tentia l 

which reverses after eve ry 1800  rotation o f the coil. D.C .  Genera to r  means  the  genera to r  

which p roduces  unid irec t iona l current .  
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D ome s tic  Ele c tric  Circuits  
An electric circuit consist of three main wiring components : 

(i)   Live wire (positive ) with red insulat ion cover.  
(ii)  Neutral wire (negative ) with black insulat ion cover.  
(iii) Earth wire with green insula t ion cover.  

 
 The  potentia l diffe rence between live and neutral wire in India is 220 V. 

 
Pole →  Main supply →   Fuse →   Electricity meter →   Distribution box →   To separate circuits. 

 
Kno w the  Te rms  

 
W he n  a  ba r  magne t  is  p laced  on a  ca rdboard  and  iron-fil ings  a re  sp r ink led ,  they will 

a r range  themse lves  in a  pa t te rn o f lines known as  magne tic  fie ld lines .  
 

 The  area around a  ma gne t  in w hic h  its effect c a n be  experie nce d is called mag ne t i c  fie ld 
 

When electric current flows through a  conducto r , a  magne tic  field is p roduced  a round  it. 
This  is called magne tic  e ffect o f  curre nt .  

 
An e le c tromagnet  is a  soleno id coil that attains magne tism due  to the flow of current. It 

works  on the princ ip le o f magne tic effec t of current.  
 

 The  p roduc tion o f e lec tr ic  current  due  to  re la t ive  mo tio n be tween a  conduc to r  and  a  

magne t ic  fie ld  is  ca lled  e le c tromagne tic  induct ion . Elec tr ic  current  p roduced  due  to  
this phenomenon is  called induce d curre nt .  

 
When the current flowing through a  coil changes ,  then the current is induced  in the coil 

itself. This  phenomena  is called se lf induct ion.  
 

 M agne tic  f lux  is  de fined  as  the  p roduc t  o f the  magne t ic  fie ld  and  the  a rea  through 
which magne tic  field passes  perpend icula r ly. ϕ  =  N BA,  when fie ld passes  pe rpend icula r  

to the plane of the coil. It is measured  in weber .  If B and  A  are at angle θ  ϕ  =  N BA cos  θ , 

where  N  is the  number  o f turns .  
 

 If the current a lways  flows  in the same  direct ion, it is called dire c t  curre nt . DC  can be  

obtained from a  cell or a battery. The  positive and  negative polarit ies of DC  are fixed.  
 

 I f the  current  changes  d irec t ion a fte r  equa l inte rva ls  o f t ime  it is  ca lled  a lte rnating  

curre nt. The  positive and  negative polarit ie s of AC  are not fixed.  
 

 C onnec ting the  oute r  frame  o f an app liance  to  earth to avo id  any shock  caused  by fault 

or current leakage  is called e arthing .  
 

 The  coil having many turns used  in electric mo to r  o r genera to r is called armature.  
 

 Fus e  is a safety device commonly used in electric circuits. It is connected in the live wire 
 

Que s t ions :  
 

1. The  magne tic  is effect o f current was  discovered by: 
(a) Faraday (b) Henry (c) Oersted  (d) Maxwell 
Ans: (c) Oersted  

 
2. Match the  co lumn be low: 

 
Column A  Column B  

1. Concentr ic fie ld lines are seen (a) Electromagne t 
2. Force experienced by a moving charge (b) a round  a  straight cur rent ca rrying wire  
3. Moving charge (c) sin θ 
4. Soft iron (d) produce magne tic field  

Ans :   1. (b), 2. (c), 3. (d), 4. (a).  
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3. Why does a compass needle show deflection when brought near a current carrying 

conductor? 
Ans: Due to production of magnetic field around the current carrying conductor. 

 
4. State the observation made by Oersted on the basis of his experiment with current 

carrying conductors. 
Ans: Every current carrying conductor has a magnetic field around it. 

 
5. How will the magnetic field intensity at the centre of a circular coil carrying current 

change, if the current through the coil is doubled and the radius of the coil is halved? 
 

Ans :  Magne tic  fie ld at centre o f a  coil, B  ∝  R I , when current I is doub led  and  radius R  is 

halved; the magnetic field becomes four times the original field. 
 

6. Name and state the rule which determine the direction of magnetic field around a 
straight current carrying conductor. 
Ans: Right Hand Thumb Rule: Imagine holding the current carrying straight conductor 

in your right hand such that the thumb points towards the direction of current. Then 
the fingers of right hand wrap around the conductor in the direction of field lines of the 

magnetic field. 
 

7. Draw  magnetic  field  lines  produced  around  a  current  carrying  straight  conductor 
passing through cardboard. How will the strength of 

the  magnetic  field  change,  when  the  point  where 

magnetic field is to be determined, is moved away from 

the  straight  wire  carrying  constant  current?  Justify 

your answer. 
 

Ans: Using compass needle. When we move away from 

the straight wire, the deflection of the needle decreases 

which implies the decreasing strength of the magnetic 

field. 
 

8. In  the  experiment  to  show  that  a  current  carrying 
conductor when placed in the uniform magnetic field experiences a force. What happens 
when: 
(i)  You reverse the terminals of the battery? 
(ii) The direction of current is perpendicular to the direction of magnetic field? State your 
observation. 
Ans: (i) On reversing the terminals of the battery, the deflection of rod will be in opposite 

direction. 
(ii) When the direction of current is perpendicular to the direction of magnetic field, then 
the rod will experience maximum force. 

 
9. (i) What is meant by a magnetic field? Mention two parameters that are necessary to 

describe it completely. 
(ii) If field lines of a magnetic field are crossed at a point, what does it indicate? 
Ans: (i) The space around the magnet or current carrying conductor within which its 

influence can be felt by the magnetic substance is known as magnetic field. Magnitude 

and direction. 
(ii) It would mean that at the point of intersection, compass needle would point to two 

directions which is impossible. 
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10. Name, state and explain with an example the rule used to determine the direction of 

force experienced by a current carrying conductor placed in a uniform magnetic field. 
Ans: Fleming’s  Left  Hand  Rule:  The  direction  of  force which  acts on  the current 

carrying conductor placed in a magnetic field is given by Fleming’s left hand rule. It 

states that if the forefinger, thumb and middle finger of left hand are stretched mutually 
perpendicular and the forefinger point along the direction of external magnetic field, 

middle finger indicates the direction of current, then thumb points along the direction of 

force acting on the conductor. 
Example: When an electron enters a magnetic field at right angles, the direction of force 

on electron is perpendicular to the direction of magnetic field and current according to 

this rule. 
 

11. Draw a diagram to show the magnetic field lines around a bar 
magnet. List any two properties of magnetic field lines. 

Ans: (i) Two magnetic field lines never interest each other. 
(ii) Outside the magnet, the magnetic field lines are directed 

from North pole of magnet towards South pole. 
 

12. Explain whether an alpha particle will experience any force in a 
magnetic field if: 
(i) it is placed in the field at rest. 
(ii) it moves in the magnetic field parallel to field lines. 
(iii) it moves in the magnetic field perpendicular to field lines. 
Ans: (i) No, because, a charged particle at rest does not interact with magnetic field. 
(ii) No, because, the force is zero if current and field are in the same direction. 
(iii) Yes, because, the force is maximum when current and magnetic field are maximum. 

 
13. (a) Magnetic field lines of two bar magnets A and B are as shown below. Name the poles 

of the magnets facing each other. 
 
 
 
 
 
 
 
 

(b) Two magnetic field lines never intersect each other. Why? 
(c) How does the strength of the magnetic field at the centre of a current carrying 

circular coil depend on the 
(i) radius of the coil, (ii) number of turns in the coil, and (iii) strength of the current 

flowing in the coil? 
Ans: (a) North poles. 
(b) Intersection of magnetic field lines at a point means that the compass needle would 

point towards two directions at that point, which is not possible. 
(c) (i) Inversely proportional; more radius less strong magnetic field. 

(ii) Directly proportional; more turns more strong magnetic field. 
(iii)Directly proportional; more strength of current more strong magnetic field. 

 
14. Two coils of insulated copper wire are wound over 

a non conducting cylinder as shown. Coil I has 

larger number of turns. 
(i) Write your observations when, 

(a) key K is closed; (b) key K is opened; 
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(ii)  Give reason for your observations. 
(iii) Mention the name of the phenomenon involved and define it. 
(iv) Name of two coils used in this experiment. 
(v)  State the rule which gives the direction of induced current. 
Ans: (i) (a) A momentary deflection is shown by the galvanometer. 

(b) A momentary deflection is shown by the galvanometer but in the opposite 
direction. 

(ii)  When key is closed  or opened, the current in the  coil I  changes, therefore the 

magnetic field linked with coil II changes and hence a current is induced in it. 
(iii) Electromagnetic induction: The process by which a changing magnetic field in a 

conductor induces current in another conductor. 
(iv) Primary coil coil I Secondary coil : coil II 
(v)  Fleming’s  Right  Hand  Rule:  Stretch  the  first  three  fingers  of  the  right  hand 

mutually perpendicular to each other such that the forefinger gives the direction of 
magnetic field and the thumb points in the direction of the motion of a conductor then, 

the middle finger will give the direction of the induced current. 
 

15. Describe briefly an activity to: 
(i) demonstrate the pattern of magnetic field lines around a straight current carrying 
conductor and, 
(ii) find the direction of magnetic field produced for a given direction of current in the 
conductor. Name and state the rule to find the direction of magnetic field around a 

straight current carrying conductor. Draw a diagram to explain the same activity. 
Ans: 
(i) (a) Take a battery (12V), a variable resistance, an ammeter (0 - 5A), a plug key and a 

long straight thick copper wire. 
(b)  Insert the thick wire through the centre, normal to the plane of a rectangular 

cardboard. 
(c)  Connect the copper wire vertically between X and Y as shown in series with 

battery, a plug key and a rheostat. 
(d) Sprinkle some iron fillings uniformly on the cardboard and keep the variable of the 

rheostat at a fixed position and note the current through the ammeter. 
(e) Close the key so that a current flows through the wire. Gently tap the cardboard a 

few times. Observe the pattern of the iron filings. 
(ii)  To  find  the  direction  of  magnetic  field  lines, 

place  a  compass  at  a  point  P  over  a  circle  and 

observe the direction of the needle. The direction of 
North Pole of the compass would give the direction 

of magnetic field lines. 

Maxwell’s Right Hand Thumb Rule is used to 
find the direction of magnetic field lines. It states 

that “Imagine you are holding a current carrying 

conductor in your right hand such that the thumb 
points in the direction of current. Then your fingers 

will wrap around the conductor in the direction of 

the magnetic field lines.” 
 

16. A  domestic  electrical  appliance  requires  alternating  current  of  15  V  If  220  V  of 
alternating  current  is  supplied  to  the  house,  then  the  device  that  helps  in  the 
functioning of that electrical appliance is: [SSLC April, 2016] 
(a) induction coil (b) step-up transformer (c) AC dynamo (d) step-down transformer 

Ans: (a) Induction coil 
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17. In Fleming’s right hand rule, middle finger indicates the direction of: [SSLC April, 2016] 
(a) magnetic field (b) induced electric current 
(c) mechanical energy (d) motion of the conductor 
Ans: (b) induced electric current 

 
18. Name the device used to prevent damage to the electrical appliances and the domestic 

circuit due to overloading. 

Ans: Electric fuse. 

 

19. Draw the diagram of an electric motor and label the following parts. 
(i) Split rings (b) Brushes [SSLC July, 2018-19] 
Ans: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
20. Mention the provision of two different current ratings in our domestic circuits. Explain 

with reason, the advantage of such a provision. 
Ans: The two different current ratings provided in domestic circuits are 5A and 15A. 

This is because different electrical appliances have different power ratings, so they draw 
different currents when connected in the mains. Some appliances need smaller currents, 

while some other need heavy currents. 

 
21. State Faraday’s laws of electromagnetic induction. [SSLC June, 2016] 

Ans: I Law: Whenever a magnetic field linked with a conductor changes, an induced 

e.m.f. of is generated in the conductor. 

II Law: The magnitude of induced e.m.f of is directly proportional to the rate of change 
of magnetic field. 

 
22. Disfinguish between alternating current and direct current. Explain why alternating 

current is preferred over direct current for transmission over long distances. 
Ans: Alternating Current: If the current changes direction after equal intervals of time, 

it is called alternating current. The positive and negative polarities of AC are not fixed. 

Direct Current: If the current always flows in the same direction, it is called direct 
current. It can be obtained from a cell or a battery. 
The positive and negative polarities of DC are fixed for long distance transmission. AC is 

preferred as it causes minimum loss of energy during transmission. 

 
23. An electron enters a magnetic field at right angles to it as shown in fig. The direction of 

the force acting on the electron will be: 
(a) to the right, (b) to the left, (c) out of the page, (d) into the page. 
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Ans: When a force conductor carrying current is placed perpendicular to the direction of 

magnetic field, the magnetic field acting on it is given by Fleming’s left hand rule. Since 
the direction of current is the same as that of the motion of a positive charge, the 

direction of force acting on it when moving perpendicular to the direction of magnetic 

field is the same as that acting on a current-carrying conductor placed perpendicular to 

the direction of magnetic field. Obviously, the force acting on an electron is opposite to 
that. Therefore in this case it is into the page. 

 
24. (i) Define electromagnetic induction. [SSLC July, 2018-19] 

(ii) Two coils P and S are wound over the same iron core. Coil P is connected to battery 
and key and the coil S is connected to galvanometer. Write your observations when: 
(a) Current in the coil P is started by closing the key. 
(b) Current continues to flow in coil P. 
(c) Current in coil P is stopped by removing the key. Explain the reason for such 

observation. 
Ans: (i) Electromagnetic Induction: The process by which a change in magnetic field in 
a conductor induces a current in another conductor. 
(ii) (a) There is deflection in galvanometer connected with coils, due to induced current. 

(b) Deflection becomes zero. 
(c)Deflection in galvanometer is in opposite direction. 

Reason: 
(i) E.M. induction takes place because field is changing. 
(ii)Since current becomes stationary, no change in field takes place. So no EM induction. 
(iii) E.M. induction takes place but induced current is in opposite direction. 

 
 

25. (i) Explain what is the difference between a direct current and an alternating current. 
Write one important advantage of using alternating current. 

(ii) An air conditioner of 2kW is used in an electric circuit having a fuse of 10A rating. If 

the potential difference of the supply is 220 V, will the fuse be able to withstand, when 
the air conditioner is switched on? Justify your answer. 
Ans: (i) The current whose direction gets reversed after every half cycle is called an 
alternating current or AC. There is no change in the direction of DC. The most important 

advantage of using AC over DC is that in the AC mode electric power can be transmitted 

over long distances with less loss of power. 
(ii) Here P  =  2kW  =  2000W,  V  =  220 Volt 

P  2000 
P  =  V I , the  current  I  =  V  =   2 2 0    =  9 .0 9  A  
As the current is 9.09 A, below the rating of fuse, the fuse will withstand i.e., it will not 
blow off when AC is on. 
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26. (i) The given figure shows a domestic electric circuit. Study this circuit carefully. List any 

two errors in the circuit and justify your answer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) Give one difference between the wires used in the element of an electric heater and in 
a fuse. 

(iii) List two advantages of parallel connection over series connection. 
 

Ans: (i) Two errors are: 
(a) Fuse is incorrectly connected to the neutral wire (N), it must be connected to the 

live wire (L). 
(b) Bulb B2 is not connected to the neutral, wire. 
(c) Two switches S1 anl S2 in both B1 circuit and no switch in bulb B2 circuit. 

 
(ii)   Element of electric heater - high melting point 

Element of fuse wire - low melting point 
 

(iii)  (a) Each appliance has equal potential difference. 
(b) Each appliance has separate switch to ON/OFF the flow of current through it. 

 
27. Why don’t two magnetic lines of force intersect each other? 

Ans:  Magnetic  field  lines  do  not  intersect  each  other  because  there  can’t  be  two 

directions of magnetic field at any one point. 

 
28. Consider a circular loop of wire lying in the plane of the table. Let the current pass 

through the loop clockwise. Apply the right-hand rule to find out the direction of the 
magnetic field inside and outside the loop. 
Ans: Current in the coil is clockwise. Using right hand thumb rule at every point of the 
wire, the direction of magnetic field inside the loop is found to be into the plane of table 

and outside the loop as out from the plane of table. 

 
29. An electric oven of 2 KW power rating is operated in a domestic electric circuit (220 V) 

that has a current rating of 5 A. What result do you expect? Explain. 

Ans: P  =  2KW  =  2000W,  V 220V 

P  = VI 
P  2000 

I =   V  =   2 2 0  =  9.091 A 
The circuit will break and the fuse will blow off. 

 
30. What precaution should be taken to avoid the overloading of domestic electric circuits? 

Ans: Provide fuses with proper rating and do not connect appliances exceeding the total 
load capacity of the circuit. 
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Textbook Exercises: 

 
1. Which of the following correctly describes the magnetic field near a long straight wire? 

(a) The field consists of straight lines perpendicular to the wire. 

(b) The field consists of straight lines parallel to the wire. 
(c) The field consists of radial lines originating from the wire. 

(d) The field consists of concentric circles centred on the wire. 
Ans: (d) The field consists of concentric circles centred on the wire. 

 
2. The phenomenon of electromagnetic induction is 

(a) The process of charging a body. 
(b) The process of generating magnetic field due to a current passing through a coil. 
(c) Producing induced current in a coil due to relative motion between a magnet and the 

coil. 
(d) The process of rotating a coil of an electric motor. 
Ans: (c) Producing induced current in a coil due to relative motion between a magnet 

and the coil. 
 

3. The device used for producing electric current is called a 
(a) generator (b) galvanometer (c) ammeter (d) motor. 
Ans: (c) ammeter 

 
4. The essential difference between AC generator and a DC generator is that 

(a) AC generator has an electromagnet while a DC generator has permanent magnet 
(b) DC generator will generator will generate a higher voltage 

(c) AC generator will generate a higher voltage 
(d) AC generator has slip rings while the D.C generator has a commutator. 
Ans: (d) AC generator has slip rings while the DC generator has a commutator. 

 
5. At the time of short-circuit, the current in the circuit 

(a) reduces substantially (b) does not change 
(c) increases heavily (d) varies continuously 
Ans: (c) increases heavily. 

 
6. State whether the following statements are true of false. 

(a) An electric motor converts mechanical energy into electrical energy: 
(b) An electric generator works on the principle of electromagnetic induction. 
(c) The field at the centre of a long circular coil carrying current will be parallel straight 

lines. 
(d) A wire with a green insulation is usually the live wire. 
Ans: (a) False: An electric motor converts electric energy into mechanical energy. 

(b) True 
(c) True 
(d) False: A wire with a green insulation is usually the earth wire. 

 
7. List two methods of producing magnetic fields. 

Ans: Magnetic field can be produced by 
(i) a natural magnet 
(ii) a current carrying conductors 

 
8. How does a solenoid behave like a magnet? Can you determine the north and south 

poles of a current solenoid with the help of a bar magnet? Explain. 
Ans: Current carrying solenoid behaves as a magnet. The end in which the current is 
anti clockwise acts as north pole and other end in which current is clockwise acts as 

south pole. 
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Suspend a current carrying solenoid. Bring North Pole of the bar magnet towards one 

end of the solenoid. If the solenoid is attracted towards its north pole then this end of 
solenoid is south pole and vice-versa. 

 
9. When is the force experienced by a current – carrying conductor, placed in a magnetic 

field largest? 
Ans: When the conductor is placed perpendicular to the direction of magnetic field. 

 
10. Imagine that you are siffing in a chamber with your back to one wall. An electron beam, 

moving horizontally from back wall towards the front wall, is deflected by a strong 

magnetic field to your right side. What is the direction of magnetic field? 
Ans: Vertically downwards. 

 
11. Draw a labelled diagram of an electric motor. Explain its principle and working. What is 

the function of a split ring in an electric motor? 
Ans:  Principle   of  Electric  Motor: A current-carrying conductor, when  placed in  a 
magnetic field, experiences a force. If the direction of the field and that of the current are 

mutually perpendicular then force acting on the conductor will be perpendicular to both 

and will be given by Fleming’s left-hand 
rule.  Due  to  this  force  the  conductor 
begins to move. 

 
Working of Electric Motor: Current in 

the  coil  ABCD  enters  form  the  source 
battery through conducting brush X and 

flows back to the battery through brush 

Y. The current in arm AB of the coil flows 
from A to B. In arm CD it flows from C to 

D,  that  is,  opposite to  the  direction of 

current  through  arm AB.  We  find  that 

the  force  acting  on  arm  AB  pushes  it 
downwards while the force acting on arm 

CD pushes it upwards. Thus the coil and 

the axle 0, mounted free turn about an axis, rotate anticlockwise. At half rotation, Q 
makes contact with the brush X and P with brush Y. Therefore the current in the coil 

gets reversed and flows along the path DCBA. The reversal of current also reverses the 

direction of force acting on the two arms AB and CD. Thus the arm AB of the coil that 
was earlier pushed down is now pushed up and the arm CD previously pushed up is 

now pushed down. Therefore the coil and the axle rotate half a turn more in the same 

direction. The reversing of the current is repeated at each half rotation, giving rise to a 

continuous rotation of the coil and to the axle. 
 

Role  of split ring: To change the direction of current flowing through the coil after each 

half rotation. 
 
 

12. Name some devices in which electric motors are used. 
Ans:  Electric  fans,  water-pumps,  coolers,  refrigerators,  mixers,  blenders,  washing 

machines. 
 

13. A coil of insulated copper wire is connected to a galvanometer. What will happen if a bar 

magnet is (i) pushed into the coil, (ii) withdrawn from inside the coil, (iii) held stationary 
inside the coil? 
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Ans: (i) When a bar magnet is pushed into the coil of insulated copper wire connected to 

a galvanometer, an induced current is set-up in the coil due to change of magnetic field 
through it. As a result, galvanometer gives a deflection (say towards left). 
(ii) When the bar magnet is withdrawn from inside the coil, again an induced current is 

set up in the coil due to change of magnetic field through it. As a result galvanometer 

gives a deflection in the reverse direction. (say towards right). 
(iii) If the bar magnet is held stationary inside the coil, then there is no induced current 

in  the  coil,  because  there  is  no  change  in  magnetic  field  through  it.  As  a  result, 

galvanometer does not show any deflection. 
 

14. Two circular coils A and B are placed closed to each other. If the current in the coil A is 
changed, will some current be induced in the coil B? Give reason. 
Ans: Due to change in magnetic field, an electric current is induced in coil B. 

 
15. State the rule to determine the direction of a (i) magnetic field produced  around a 

straight conductor- carrying current, (ii) force experienced by a current-carrying straight 

conductor  placed  in  a  magnetic  field  which  is  perpendicular  to  it  and  (iii)  current 
induced in a coil due to its rotation in a magnetic field. 

Ans: (i) Right hand thumb rule 
(ii) Fleming’s left hand rule 
(iii) Fleming’s right hand rule 

 
16. Explain the underlying principle and working of an electric generator by drawing a 

labelled diagram. What is the function of brushes? 
Ans: An electric generator works on the 

principle   of   electromagnetic   induction. 

According to it, whenever a coil is rotated 

between the poles of a magnet, an induced 
current  is  set  up  in  the  coil,  whose 
direction is given by Fleming’s right-hand 

rule. 
 

Working : When the axle attached to the 
two rings is rotated such that the arm AB 

moves up (and the arm CD moves down) 

in  the  magnetic  field  produced  by  the 
permanent  magnet.   The  coil  ABCD  is 

rotated clockwise in the arrangement. By 

applying  Fleming’s  right-hand  rule,  the 

induced currents are set up in these arms 
along the directions AB and CD. Thus an 
induced current flows in the direction ABCD. If there are larger numbers of turns in the 

coil, the current generated in each turn adds up to give a large current through the coil. 

This means that the current in the external circuit flows from B2  to B1. After half a 

rotation, arm CD starts moving up and AB moving down. As a result, the directions of 

the induced currents in both the arms change, giving rise to the net induced current in 

the  d irec t ion DC BA.  The  current  in the  exte rna l circui t now flows  from B 1  to  B 2 . Thus  

after every half rotation the polarity of the current in the respective arms changes. Such 

a current, which changes direction after equal intervals of time, is called an alternating 

current (abbreviated as AC). This device is called an AC generator. 
 

Function of brushes: It helps in transferring current from the coil ABCD to the external 

circuit. 
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17. When does an electric short circuit occur? 
Ans: When live wire and neutral wire may come in direct contact or insulation of wires 

used in an electrical circuit is damaged or there is a fault in the appliance, then the 

current in the circuit abruptly rises and short-circuiting occurs. 
 

18. What is the function of an earth wire? Why is it necessary to earth metallic appliances? 

Ans: The metallic body of electric appliances is connected to the earth by means of earth 
wire so that any leakage of electric current is transferred to the ground. This prevents 

any electric shock to the user. 
 
 
 

14.  SOURCES OF  ENERGY  

 

Quic k  Re vie w  
 

 Any sys tem from where  ene rgy can be  trapped  is ca lled  a  source  o f ene rgy.  S ource  o f 

energy is capable of providing adequate amount of energy. It should be convenient to 

use and easy to store and transport. 
 

 L a w o f  cons e rva tion o f  e ne rgy :  Energy can ne ithe r  be  c rea ted  no r  be  des troyed ,  but  
can be transformed from one form to another. 

 
Qualitie s  of a Good Source  of Energy: 

 
(i) Which would do a large amount of work unit mass. 
(ii)   Cheap and easily available. 
(iii)  Easy to store and transport. 

(iv)  Safe to handle and use. 

(v)   Does not cause environmental pollution. 
 

 Fue l:  The  mate r ia l which a re  burnt  to  p roduce  hea t  ene rgy a re  known as  fue ls .  E.g. ,  

wood, coal, LPG, kerosene. 
 

Characteris tics  of a Good Fue l: 
 

(i)   High calorific value (give more heat per unit mass). 
(ii)  Burn without giving out any smoke or harmful gases. 
(iii) Proper ignition temperature. 
(iv) Easy to handle, safe to transport. 
(v)  Convenient to store. 
(vi) Burn smoothly. 

 
Sources of Energy 

 
S. No.  Conventional Sources of Energy Non-conventional Sources of Energy 

(a) Fossil fuels (Coal, Petroleum) Solar energy (e.g, solar cooker, solar cell panel) 

(b) Thermal power plant Energy from the sea (tidal wave, OT energy) 

(c) Hydro power plants Biomass-plant 

(d) Geothermal energy Nuclear energy 
 

Conventional Sources of Energy 
 

 Sources of energy which are known to most of the people e.g., fossil fuels, biomass etc.  
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I. Fossil Fuels: 
 Fuels developed from the fossils e.g., coal, petroleum.  

 
Take million of years to form.  

Availab le in very limited amount.  
 

 These are non-renewab le sources of energy.  

 Ind ia  has  about  60% share  in the  world  re se rved  coa l,  that may last 250  yea rs  more  at 
the present rate of consumption. 

 In power  stations , one  needs  ene rgy to  run turb ines .  Large  quantity o f fossil fue ls  like  

coal are burnt to produce heat energy. This produces steam which is used to rotate 
turbines to produce electricity. The flow of energy is as listed below 

Fossil fuels—Heat Energy—Mechanical Energy—Electrical Energy. 
 

 The  energy o f wa te r  flowing through rivers o r  stored in dam is ano the r  potentia l source  

of energy. It is also indirect source of solar energy. It is the solar energy which recycles 

water in nature from oceans and the earth’s surface through rain and snow. The energy 
of water flowing through rivers has been used for rotating the wheels of watermills which 

are still operating in remote hilly areas. 
 

 The  mater ia l conta ined  in the  bod ies  o f plants and  animals  is called b iomass .  It act a s  a  

fuel. It includes waste from tree and grass crops, forestry agricultural and urban wastes. 
The excreta of living organisms  and their bodies after  death also contribute to the 

biomass. 
 The  dead  part o f plants and  trees and  the was te  mater ia ls o f animals  and  man are called 

Biomass. 
 

(1) Wood: It is a biomass and used as a fuel for a long time. 
Disadvantages: 

 P roduces  a  lot o f smoke  on burning.  
 Do no t  p roduce  much heat.  

 
(2) Charcoal: When wood is burnt in limited supply of air, then water and other  volatile 

materials gets removed and charcoal is formed. 
 

Wood  → Limited Supply  of O 2 Charcoal 
 

Charcoal is better fuel then wood because: 

(i)   It has higher calorific value than wood. 
(ii)  Does not produce smoke while burning. 
(iii) It is a compact fuel, easy to handle and convenient to use. 

 
(3)  Cowdung: It is a biomass but it is not good to  burn  cowdung directly as  fuel 

because: 
 

 It p roduces  lot of smoke .  
 C owdung does  no t  burn comple te ly,  p roduces  lot o f a sh a s  residue.  

Low calorific value.  
By mak ing bio gas (or gobar gas) from cow dung, we  get a  smoke less fuel.  

 
(4) Bio gas: It is produced in a biogas plant. Anaerobic micro organisms decomposes the 

complex  compound  of  the  cow  dung  +  water  slurry.  It  takes  few  day  for  the 

decomposit ion p roces s  and  genera te  gases  like  me thane ,  C O 2 . hyd rogen and  hyd rogen 
sulphide. Bio gas is stored in the gas tank above the digester from which they are drawn 

through pipes of use. 
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Alternate  or N on-conventiona l S ource s  o f  Ene rgy  

 Day by day,  our  demand  for ene rgy is increas ing, so  there is a  need  for ano the r  sources  
of energy.  

R e as ons  for a lte rna te  s ource  o f  e ne rgy  
 

(i)  The  fossil fue l re se rves  in the  earth a re  limited  which may ge t  exhaus ted  soon if we  use  
them a t  the  current  ra te .  

 
(ii)  To  reduce  the pressure on fossil fuels mak ing them last for a  much longer time .  

(iii) To  reduce the pollut ion leve l and  to save the environment.  

I. Solar Energy: 
 

 S un is the ultimate source of energy.  
 

 Energy obtained from the sun is called solar energy.  

S o la r  cons tant  =  1 .4  K J/s /m 2  
Outer edge of the earth receives solar energy equal to 1.4 KJ/s/m 2  or 1.4 K W /m 2 [1KJ/s = 1KW] 

 
 Electrica l e ne r gy is one  of the w ide ly  us e d energies .  It is ge ne r a t e d  by ha r ne s s ing  different 

s our c e s  of  e ne r gy.  I n  a ny c onve nt iona l pow e r  pla nt ,  t ur bine s  of  ge ne r a tor s  a r e  r ot a t e d  by 

using s t e a m arrived by heating water f r om one  source of  energy.  
 

 Indirect ly or directly all forms of energy origina te  from the solar energy.  Besides heat energy, 

ultraviole t, ga mma  rays a nd visible light also c ome  f r om solar energy.  
 

 Solar cell is a  de vic e  w hic h  c onve r t s  solar e ne r gy i.e., light e ne r gy direct ly into electric it y.  

The y are ma de  up of s e mi-conduc tor s like— s il ic on, ge r ma nium a nd selenium.  
 

 Solar ce ll pane l  comprises o f a large number  of solar cells and  can provide much higher 

power  for many uses.  
 

 The  b lowing wind  has  ene rgy which is ca lled  wind  energy.  Wind  is  a ssoc ia ted  with 
kinet ic ene rgy.  S o la r  ene rgy is respons ib le for the b lowing o f the wind .  The  three factors 

which help in blowing of wind  are: 
(i)   The  uneven heat ing of equator ia l region and  polar region of earth by sun rays.  
(ii)  Rotation of earth.  
(iii) Local conditions.  

 
Oce an The rmal  Ene rgy  (OTE):  There is always a temperature diffe rence between water 

at the surface and  at deeper  level up  to 20°C .  This  fo rm of ene rgy is called ocean thermal 

energy which can be  conver ted into electric i ty.  
 

 Energy from oceans is also availab le in the form of sea-waves. Due  to blowing of wind on 
the surface o f ocean,  ve ry fast sea -waves  move  on its surface. It has  lot o f kinet ic ene rgy 

due  to  high speed .  
 

 The  rise o f ocean wa te r  due  to  attract ion o f moon is ca lled  ‘high tides’ whereas  fall o f 

ocean wa te r  is called ‘ low  tides’. The  tidal waves  rise and  fall twice  a  day.  Tida l ene rgy 
can be  ha rnessed  by cons truc t ing a  tida l ba rrage  o r  tida l dam.  

 
 The  hea t  from ins ide the earth hea ts  up  the wa te r  be low the  surface . This  ho t  wa te r  can 

be  used  under  favourab le  cond it ions  a s  a  source  o f ene rgy.  This  ene rgy with ho t  wa te r  

be low the earth is called geo the rmal energy.  
  

Atomic mass unit is defined as  1 
12 

th of the ma s s  of carbon a tom 1 2 C  1  amu =  1 .6 6    1 0 − 2 7  kg 
6 

Unit for energy is associated with electrons accelerated through a  potentia l o f 1  volt. 
1 eV = 1.6 X 10−19 joule, 1 MeV = 1.6 X 10−13 joule 
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According to Eins te in, the mass  and  energy are inter-convert ib le . They are related by the 

relation E =  mc 2 , where c is the velocity of light. (3  X  108  ms − 1 ) 
 

Whe n nuc le a r  f is s ion  r e a c t ion  t a ke s  pla c e ,  it a ls o  r e le a s e s  ne ut r ons  w hic h  a r e  c a pa ble  of  

creating further fission.  For  c ont inuous  pr oduc t ion  of  e ne r gy,  fission s hould  be  c ont inuous .  
The  ne ut r ons  r e le a s e d  a r e  ma de  to  bomba r d  othe r  ur a nium nuc le i t o  pr oduc e  mor e  fission.  

Suc h self-s us t a ine d  reactions a r e  calle d c ha in  reactions.  
 

 I n  or de r  t o  ma ke  a  c ha in  r e a c t ion  pos s ible  t he r e  s hould  e xis t  s uf f ic ie nt  2 3 5 U  nuc le i.  The  
minimu m ma s s  of  fissiona ble  materia l require d  in  or de r to ma ke  a  c ha in  reaction possible  is 

called critica l ma s s .  
 

Kno w the  Te rms  
 

 The  fuels w hic h  are obtaine d f r om the r e ma ins  of  plants a nd a nima ls  are called fossil fuels, 

e.g., coal, pe t r ole um a nd natura l gas.  
 

 The  ma te r ia l c onta ine d  in  t he  bodie s  of  pla nt s  a nd a nima ls  is  c a lle d  bioma s s .  It a c t s  a s  a  

fuel.  
 

 B ag as s e  is the residue of  s uga r c a ne  after extract ing (taking out) juice f r om the m.  It is us e d 

a s  fuel in  indus tr ie s.  
 

Conve ntio nal o r N o n-R e ne wable  Source s : Ene r gy sources w hic h are used traditiona lly for 

ma ny  years  a nd  are  to  deplete   ove r   a   period  of  t ime   are  called  convent iona l  or   non- 

r e ne w a ble  sources.  e.g., coal, pe t r ole um, natura l ga s  etc.  
 

 N o n-C o nv e nt io nal  o r R e ne wable  So urc e s :  Ene r gy s our c e s  w hic h  do not deplete  a nd a r e  

scarcely us e d by the popula t ion are called non-conve nt io na l or  r e ne w a ble  sources e.g., Solar 

energy, w ind energy etc.  
 

 The  a mount  of solar e ne r gy received pe r  s qua r e  me te r  pe r  s e c ond on the surface of  earth is 

called solar constant.  It is a ppr oxima te ly  1. 4  ( kJ /m2s).  
 

Wav e le ng t h:  Le ngth  of a  w a ve  or separation be tw e e n  tw o points in successive w a ve s  w hic h  

are in s a me  pha s e  is called wavelength.  It is expresse d in meter.  V  
 

 Fre que nc y:  The  numbe r  of w a ve  mot ions  in one  s e c ond is called frequenc y.  It is expresse d 

in Hertz (Hz).  
 

 The  light of wavelength w hic h is greater than the wavele ngth of  red are called Infra-red (IR) 

radiat ions.  The y a r e  not  visible  to huma n e ye  but  ha ve  the  pr ope r ty  t o  he a t  the bodie s  on its 

w a y.  All hot bodies radiate  infra-red radiations.  
 

 Se mic o nduc t ors  are those substances w hic h  ha ve  very low  electrical conduct ivity.  The y are 

be tw e e n the  good c onduc tor s  a nd insula tor s.  If certain impur it ie s  a r e  a dde d,  their electrica l 

c onduc t ivity    is    inc r e a s e d    w he n   s unlight    falls   on   s e mi-c onduc t ing    materia l ,   their 

c onduc ta nc e  increases.  
 

A n electric  motor is a rotating device that converts  electrical energy to mechanica l energy.  
 

A  generator is the ma c hine  that convert s me c ha nic a l e ne r gy into electrica l energy.  It w or ks  
on the basis of electroma gne t ic  induct ion.  

 
 The   c onc e nt r a t ion   of   salts  in   w a te r   of   differe nt  s e a s   is  differe nt.   The   dif f e r e nc e   in  

concentra t ion of salts in the water of  tw o different seas is called ‘s alinity gradie nt’ .  
 

 The  project i le  ( s a y ne ut r on)  s hould  ha ve  s ome  minim u m e ne r gy,  in  or de r  to create  fission.  
This minimum e ne r gy is called thre s hold e ne rgy.  

 
 The r e  a c t ion  in  w hic h  a  he a vy nuc le us  split s into  tw o or  mor e  s ma lle r  nuc le us ,  w ith  t he  

e volut ion  of  la r ge  a mount  of  e ne r gy  w he n it is  bomba r de d  w ith  s low  movin g  ne ut r on  is  

called nuc le ar fis s ion.  
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 A  nuc le a r  reaction in w hic h  the bomba r ding  partic le  is obta ine d  a s  one  of  the produc t , due  

to w hic h  the  reaction onc e  init iate d pr oc e e ds  on its ow n is calle d a  c hain  re action.  
 

 I n  or de r  t o  ma ke  a  c ha in  r e a c t ion  pos s ible  t he r e  s hould  e xis t  s uf f ic ie nt  2 3 5 U  nuc le i.  The  

minimu m ma s s  of  fissiona ble  materia l require d  in  order t o  ma ke  a  c ha in  reaction possible  is 

called Critical mas s .  The  Critical ma s s  of 235U  is approxima te ly 1  kg.  
 

A reaction in which two or more lighte r nuclei fuse to form a heavy nucleus and large 

a mount  of  e ne r gy is give n  out is called nuclear fus io n  re action.  
 

 The  phe nome na  of emiss ion of  α  ,  β  particles a nd γ  rays by unstable  heavier nucle i is called 

radio ac tivity.  
 

Que s t ions :  
 

1. N ame  the  two  majo r  components  p resent  in the left-over  slurry o f a  b iogas  plant.  
Ans :  N itrogen and  phospho rus .  

 
2. What is a  wind  energy fa rm?  

Ans: A number  of windmills erected over a  large area.  
 

3. Write  any two  advantages o f bio-energy.  [SSLC April 2016] 
Ans :  (i) It mainta ins an unpo llu ted environment.  

(ii) Reduces  the  ca rbon d ioxide  content in the a tmosphere .  
 

4. N ame any two  e lements  that a re  used  in fabr ica t ing so la r  cells.  
Ans :  Silicon / Ga llium / Silver .  

 
5. Define  the  te rm-b iomass .  N ame  any two  b iomass  ene rgy sources.  

Ans :  The  mater ia ls ob ta ined  from plants and  animals ,  used  a s  fue ls a re  called b iomass .  

Coal, wood  etc., are the sources o f b iomass  energy.  
 

6 .  What should  be  the  min im um wind  speed  to  ma inta in the  required  speed  o f the  turb ine  
in a  wind  energy fa rm?  

Ans :  l5km/h.  
 

7. What are the  two  d isadvantages  o f burning fossil fue ls? 
Ans :  Disadvantages  are air pollut ion and  acid rain which affec ts soil and  water.  

 
8 .  Mention any one  reason due  to  which most  o f the  the rmal power  p lants  a re  se t  up  nea r  

coal or oil fields.  
Ans :  Because  fue l is used  to p roduced  heat ene rgy by burning.  

 
9. Write  two  disadvantages o f N uc lea r  Energy.  

Ans :  (i) Used  for production and  prolifera t ion o f nuclea r weapons .  
(ii) Its generat ion is very expens ive.  

 
10. Why a re  b lack  surfaces , and  no t  the white  surfaces, used  for mak ing solar cookers?  

Ans :  Black  surfaces  abso rb  more  hea t  a s  compared  to  white  surfaces .  There fo re ,  fo r  

mak ing solar cookers ,  b lack  surfaces  a re  used .  
 

11. W hat is a  nuclea r fus ion reaction?  List any two  advantages  o f nuc lea r  fus ion reactions .  

Ans :  A reaction in which two  nucle i of lighte r e lements  combine  to fo rm a  heavy nucleus 

with a  libera t ion o f t remendous  amount  o f ene rgy is nuc lea r  fus ion reaction.  
Two  advantages are: 
(i) Large amount  of energy is produced from a  very small amount  of fuel.  

 
 
 

BY SHAIK MALIK X STATE SCIENCE NOTES 165 



 

 
(ii)Produces nonpolluting waste/does not produce gases which pollute the 
environment/cause green house effect. 

 
12. Mention  the  main  use  of  slurry  left  behind  in  the  biogas  of  plant.  State  the 

characteristics of the slurry, on which this use is based. 
Ans: (i) Slurry is used as a manure. 1 

(ii) Slurry is rich in nitrogen and phosphorus. 
 

13. Give two advantages of using nuclear energy. 
Ans: Two advantages of using nuclear energy are: 
(i) Very small mass of Uranium yields tremendous energy. 
(ii) The released energy can be used to produce steam and further generate electricity. 

14. Name  the  major  constituent  of  biogas.  List  three  characteristics  to  prove  it  as 
anexcellent fuel. 
Ans: Methane is the major constituent of biogas. 
Three characteristics to prove it as an excellent fuel are: 
(i)   Smokeless 
(ii)  Leaves no residue 
(iii) Higher heat of combustion. 

 
15. Large scale use of nuclear energy becomes prohibitive due to some hazards. State any 

two major hazards associated with a nuclear power plant. 
Ans: (i) Storage and disposal of spent or used fuels which decay into sub-atomic 

particles with harmful radiations. 
(ii)  Nuclear waste storage and disposal result in environment contamination or 

accidental leakage of nuclear radiations. 
 

16. Why does a car parked in sunlight remains hot from inside even when there is no 
sunlight in the car? 
Ans:  The  glass  windows  have  the  peculiar  property  to  pass  radiations  which  have 

wavelength near to the visible light or shorter wavelength. It does not allow infra-red 

radiations of higher wavelength. Since the sun sends in fra-red radiations of lower 
wavelengths, it gets trapped inside the car in the form of heat. This heat or infra-red 

radiations can not pass out and thus gets trapped in the car for 

longer time, making it hot from inside. 
 

17. Draw a neat diagram of a biogas plant and label  (i) inlet of slurry, (ii) digester and (iii) 
gas outlet. [SSLC July, 2018-19] 
Ans: 
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18. Explain the principle and working of a biogas plant. 

Ans: The waste of living organism s like cow dung, various plant materials like the 

residue after harvesting of crops, vegetable waste and sewage etc. form biomass. During 

the decay of biomass, in the absence of oxygen, biogas is produced in the biogas plant. 

Slurry of cow dung and water is made in the mixing tank from where it is fed into the 

digester. In the digester tank, anaerobic micro-organisms decompose complex molecules 
of cow dung slurry and produce biogas. 

 
19. List two ways in which animal dung can be utilized as a fuel. Out of these two which 

one do you think is better? Justify your answer. 
Ans: Two ways: 
(i) as cow dung cakes, (ii) as biogas. Biogas is better than cow dung cakes because it has 
high heating capacity and are non-polluting as it burns without smoke and leaves no 

residue like ash. Slurry left in the biogas plant is a good manure for fields. 
 

20. Differentiate  between  renewable  and  non-renewable  sources  of  energy.  Give  two 
examples of each. 
Ans: Difference between renewable and non-renewable sources of energy: 

S. No Renewable Energy Non-Renewable  Energy 

(i) Sources that can be regenerated. Sources that will get depleted. 

 
(ii) 

 
These are inexhaustible sources. 
eg. energy from sun, wind. 

 
These are exhaustible as they are limited. 
e.g. coal, petroleum. 

 
21. If energy can neither be created nor destroyed, explain with an example why we should 

worry about our energy resources? 
Ans: Energy used is dissipated in less usable form. The energy used is consumed and 

cannot be used again. 
Example: Burning of candle light  +  heat  but  products  cannot  produce  chemical 
energy. 

 
22. What is a solar cell? Why and how is a solar cell application and panel prepared? List 

two limitations of these panels. 
Ans: Solar cell is a device that converts solar energy into electricity. Since the output of 

a single solar cell is quite small, a large number of solar cells are combined using silver 

for the interconnection. This arrangement of solar cell is called solar panel that 
can deliver enough electricity for practical use. 
Uses: 

(i) Artificia l sateff ites 
(ii) Traffic lights, calculators 
(iii) Radio and wireless transmission 
(iv) At TV relay station. 

Limitations: 
(i) Highly expensive 
(ii) Fabrication is a complex process 
(iii) Low efficiency. 

 
23. Explain the term geothermal energy’. How can it be exploited? Though it is economical 

yet it is not harnessed in most of the countries. Why? 
OR 

Explain geothermal energy. How can it be harnessed to produce electrical energy? 
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Ans: Geothermal energy is heat energy trapped in hot regions called hot spots when 

molten rocks are pushed upwards. When underground water comes in contact with hot 
spots, steam is generated. Steam trapped in rocks is routed through a pipe to a turbine 

to  generate  electricity.  Very  few  commercially  viable  sites  are  available  where  such 

energy can be exploited. 
 

24. Out of the two elements A and B with mass number 2 and 235 respectively, which one 
is suitable for making: 
(i) A nuclear reactor (ii) A hydrogen bomb. 
Name the nuclear reaction involved in each case. Write one difference between the two 

types of nuclear reactions. 
Ans: Nuclear reactor: Element B 

Process: Nuclear Fission 
Hydrogen bomb: Element A 

Process: Nuclear Fusion 
 

25. Describe how a hydropower plant produces 
electricity Write any two advantages of hydroelectric energy. 
Ans: High rise dams are constructed on the river to obstruct the flow of water and 
thereby collect water in large reservoirs, the water level rises and in this process the 

kinetic energy of flowing water gets transformed into potential energy. The water from 

the high level in the dam is carried through pipes to the turbines, at the bottom of the 

dams and converted to electricity. 
 

2 6 .  N a me  the  p rocess  by which nuc lea r  ene rgy is genera ted  and  a lso  name  one  subs tance  

used  for it. Give  two  advantages  and  two  hazards o f nuclea r ene rgy .  [ S S LC  July, 2018  –  19] 

Ans: The process is nuclear fission. Substaiices are uranium, plutonium, and thorium. 
Advantages: 

(i) For a given amount of fuel, the amount of energy released is extraordinarily large. 
(ii) Nuclear power plants can be set up at any place. Hazards: 
(i) Improper nuclear waste storage and disposal result in environmental contamination. 
(ii) Further there is a risk of accidental leakage of nuclear radiation. 

 
27. Biomass is the material contained in the bodies of plants and animals. It includes the 

waste from trees and grass, crops, forestry, agricultural and urban wastes. The excreta 

of living organisms and their bodies after death also contribute biomass. 
(i) Comment on the statement “Biomass is a fuel”. Justify the statement by giving two 

reasons. 
(ii) What is Bagasse? 

Ans: (i) Reasons: 
(a) It is a traditional source of energy which is used in domestic as well as industrial 

area. 
(b) Usually firewood is burnt in traditional Chulhas. 
(ii) Bagasse is a residue of sugarcane after extracting juice from them. 

 
28. Explain generation of electricity in a thermal power plant 

OR 
Mention the transformation of energy that takes place in a thermal power plant. Briefly. 

Ans: Large amount of fossil fuels are burnt everyday in power stations to heat up water 

to produce steam which further runs the turbine to generate electricity. Many thermal 
plants are set up near coal or oil fields. In these plants fuel is burnt to produce heat 

energy which is converted into electrical energy. 
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29. Draw a well labelled diagram of a solar cooker 

Identify  two  components  in  its  structure  that 
helps in maximizing heat absorption in it. 
Ans:  Plane  mirror,  glass  sheet,  painted  black 
inside the cooker. 

A Solar Cooker : 
(i) Its black surface absorbs more heat 
(ii) Focused mirror. 

 
30. Can any source of energy be pollution-free? 

Ans: No source of energy can be called pollution free. It is because; the use of any 
source of energy will disturb the environment in one or the other way. For example, 

solar cell. It is free of pollution but its installation may cause some damage to the 

environment. 
 

Textbook Exercises: 
 

1. A solar water heater cannot be used to get hot water on: 
(a) a sunny day (b) a cloudy day (c) a hot day (d) a windy day 
Ans: (b) a cloudy day 

 
2. Which of the following is not an example of a biomass energy source? 

(a) Wood (b) Gobar gas (c) Nuclear energy (d) Coal 
Ans: (c) Nuclea r energy 

 
3. Most  of  the  sources  of  energy  we  use  represent  stored  solar  energy  Which  of  the 

following is not ultimately derived from the sun’s energy? 
(a) geothermal energy (b) wind energy (c) nuclear energy (d) biomass 
Ans: (a) geothermal energy 

 
4. Compare and contrast fossil fuels and the Sun as direct source of energy. 

Ans: 

Fossil fuels Solar energy 

1. These are limited, i.e exhaustible. These are available forever, i.e, inexhaustible. 

2. They cause pollution on burning. It is pollution free. 

 
3. It provides energy at any required me. 

It becomes unavailable when the sky is covered 

with cloods. 

 
5. Compare and contrast biomass and hydro electricity as sources of energy. 

Ans: 

Biomass Hydro electricity 

1. Causes pollution Does not cause pollution 

2. It is renewable source of energy It is not a renewable source of energy 

 
6. What are the limitations of can be shown in single me energy from: 

(i) The wind (ii) Waves (iii) Tides 
Ans: (i) Limitations of extracting energy from the wind: 
Wind flowing with a sufficient speed is not available everywhere and all the time. 
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(ii) Limitat ions of extracting energy from ocean waves: Wave  energy would be 

commerc ia lly viab le  only at p laces  where  the  waves  a re  strong. The  ene rgy p roduced  
from waves  has  to be  transmit ted  through long d is tances  at the  poss ib le  o f use. 

 
(iii) Limita t ions o f extract ing energy from tides : There are very few sites suitab le for 

ha rness ing tida l ene rgy.  The  rise and  fall o f wa te r  dur ing t ides  is no t  ve ry large . S o ,  
large scale genera t ion of electric i ty is not possib le.  

 
7. O n wha t  basis would  you class ify ene rgy sources  as: 

(i) Renewab le and  non-renewab le?  
(ii) Exhaus t ib le and  inexhaus t ib le?  
Are  the options given in (a) and  (b) the same?  
Ans :   (i)  Energy  sources   can  be   classif ied  a s   renewab le   and   non-renewab le   on  the 

following basis: 
(a) Q uantity availab le in nature 

(b) Mode  of replenishment 
(c) Rate of consumption  

 
(ii) Energy source  can be  c la ss ified  a s  exhaus t ib le  and  inexhaus t ib le  sources  o f ene rgy  

on the  bas is  o f the  rate o f consumption and  rep lenishment: 
 

(a )  If the  ra te  o f consumpt io n is  higher  than the  ra te  o f rep lenishment,  then the  source  
of ene rgy is exhaus t ib le.  

(b) If the  rate o f consumption is lower  than the  rate o f rep lenishment,  then the  source  o f 
energy is inexhaus t ib le .  

Thus  the options given in (a) and  (b) are essentia lly the same .  
 

8. What are the qualit ies of an ideal source  of ene rgy?  Ans : An ideal source  o f ene rgy is one  
which: 
(i) Provides a  large amount  of energy pe r  unit vo lume  or mass.  
(ii) Is easy to store and  transpo r t 

 
9 .  What a re  the  advantages  and  d isadvantages  o f us ing a  so la r  cooker?  Are  the re  p laces  

where  solar cookers would  have  limited utility? 
Ans: Advantages of solar cooker: 
(i) Solar cooker causes no  pollut ion.  
(ii) Solar cooker saves fuel like wood, LP G,  kerosene oil etc.  
Disadvan tages o f solar cooker: 
(i) F ood  canno t  be  cooked  on a c loudy day and  at night.  
(ii) Large amount  of food cannot be  cooked  using solar cooker.  
S o la r  cooker  will have  limited  utili ty a t  the  p laces  where  sun shines  fo r  a  sho r te r  pe r iod  

of time.  
 

10 .  What a re  the  environmenta l consequences  o f the  inc reas ing demand  fo r  ene rgy?  What  
steps would  you sugges t  to reduce  ene rgy consumption?  
Ans :   (i)  Burning  of  fossil  fuels  to  mee t   increas ing  demand   of  energy  results  in  air 

pollut ion.  
(ii) C ons truc t ion o f dams  on r ive rs  to  genera te  hyd ro  electr ic ene rgy which leads  to  the  

destruc t ion of ecosys tem.  
In order to  reduce  ene rgy consumption: 
(i) Use  fossil fuels with C are  and  Caution.  
(ii) Use  fuel saving devices like, solar cooker.  
(iii) C onsumers  energy economica lly as energy saved in energy produced_  
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15.  OUR ENVIRONMENT  

 

 Everything tha t  surrounds  us  is environme nt.  It inc ludes  bo th living (b io t ic )  and  non-  
living (abiotic) components. 

 
 Interact ion be tween these biotic and  abiotic components  fo rm an ecosystem.  

 
 In an ecosystem living components depend  on each other for their food which give rise to 

food chains and food webs in nature. 
 

 Huma n  activi t ies lead  to  environmen t  p rob lems  such as  dep le t ion o f ozone  laye r  and  
production of huge amount of garbage. 

 
Ecosystem 

 
 All the interac t ing o rganisms  in an area togethe r with the non- liv ing const ituen ts o f the 

environment form an ecosystem. E.g., forest, pond etc. 
 

Types of ecosystem: It is of two types: 
 

a. Natural ecosystem: The ecosystem which exist in nature on its own. e.g., forest, 
lake, ocean. 

 
b. Artificial ecosystem: Man-made ecosystem are called artificial ecosystem. e.g., crop 

field, aquarium, garden. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Herbivo res, carnivo res, omnivo res and  parasites are the various type of consumers .  
 

 Cons ume rs   a re  those  o rganis ms  which depend  upon the  p roducers  fo r  food ,  e ithe r  

directly or indirectly by feeding on other consumers for their sustenance. They are also 

called heterotrophs. 
 

 Paras ites  are those o rganisms  that live on (ectoparas ites ) o r  in (endoparas ite s) the body 
of another organism, i.e., host from which it obtain its nutrients, e.g., parasites of man 

includes fleas and lice. 
 

 D e compos e rs  a re  those  mic ro - o rganis ms  tha t  ob ta in ene rgy from the  chemica l b reak  

down of dead organism s or animals or plant wastes. Decomposers break down the 
complex organic substances into simple inorganic substances that go into the soil and 

are used up once more by the plants. 
 

 Food cha in is sequence  of o rganisms  through which ene rgy is transferred in the fo rm of 

food by the process of one organism consuming the other. 
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Examples: 

Grass  
 
→ 

 
Grasshopper  → 

 
Frog 

 
→ 

 
S nake  

 
→ 

 
Eagle 

(Producer) (Herbivore) (Carnivore) (Carnivore) (Top Carnivore) 
 

Trophic  leve ls  are the various steps or levels in the food  chain where  transfe r of food  or 

ene rgy takes  p lace .  P roducers  a re  the  first t rophic  leve l,  he rb ivo res  a re  second  trophic  
leve l, ca rnivo res  o r  secondary consume rs  a re  third t rophic  leve l and  la rge  ca rnivo res  o r  

tertia ry consumers  a re  the  four th t rophic  leve l.  
 

 Food we b is the  ne twork  o f va r ious  food  cha ins  which a re  inte rconnec ted  a t  va r ious  

trop ic  leve ls .  S ince  an o rganism can occupy pos it ion in more  than one  foo d  cha in,  in a  

food web  it occupies more  than one  trophic level.  
 

 The  flow of energy through different steps in the food chain is unid irec t iona l. This means  

tha t  ene rgy cap tured  by auto troph does  no t  reve r t  back  to  the  so la r  input  and  it passes  

to the he rb ivores.  
 

Flow o f  e ne rgy  be twe e n trophic  leve ls  
 

 Flow of energy in a food chain is unidirec t iona l.  
 

Green plants capture 1% of sunlight and  convert it into food energy.  
 

 10   percent  law:  O nly  10%  of  energy  is  transfe rred  to  the  next  trophic  level.  The  

remaining 90% energy is used  is life p rocesses  (digest ion, growth,  rep roduc tion etc.) by 
present trophic leve l.  

 
Due  to this gradua l decrease in energy, food  chains contain 3 − 4  trophic levels. 

 
Biological magnif ica t ion: The  concentra t ion of harmfu l chemica ls  increases with every 

next trophic level in a food chain. This is called biologica l magnif ica t ion.  
 

Maximum concentrat ion o f such chemica ls  ge t  accumula ted  in human bod ies  as human 

occupy the top level in any food  chain.  
 

O zone  (O 3) is an isotope of oxygen i.e., it is a molecule fo rmed  by three atoms of oxygen. 

O zone   pe rfo rms   an  e ssentia l  func tion  o f  shie ld ing  the   surface   o f  the   ea r th  from 

ultrav io le t radiat ion o f the  sun.  

O2 + O  → O3 

 O zone  laye r  is  a  laye r  o f the  ea r th’s  a tmosphere  in which most  o f the  a tmosphere ’s  

O zone  is concentra ted .  
 

O zone  layer protects the earth from harmful radiations.  
 

 There are several reasons for depletion of ozone layer.  
 

 The  fo remost  is the use  of chloro f luo roca rbons  (C F C s) .  The  other factor respons ib le for 

ozone  destruct ion is the pollutant nitrogen monoxide  (N O ).  
 

When the harmful chemica ls like chloro f luo rocarbons (C F C s) are released into the air, it 

accumula t es  in the  upper  a tmospher e  and  reac ts  with ozone  result ing in reduc tion in 

thickness o f the ozone  layer.  
 

 Thus ,  the  ozone  laye r  in the  a tmosphere  becomes  thinner  and  ge ts  dep le ted  a llowing 

more  ultravio le t rays  to pass  through it. 
 

 The   Antarc t ic  ho le   in  ozone   layer  is  caused   due   to  chlor ine  mo lecules   present  in 

chloro fluo roca rbons (C F C s) ,  that are used  by human being.  
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Garbage  disposal 

 
 Improvements  in  life s tyle  have   resulted in  accumula t ion  o f large  amounts  o f was te  

ma te r ia ls. 
 

Garbage contains following type of materia ls : 
 

a) B iode gradable  was te s :  S ubs tances  which can be  decomposed  by the action o f mic ro -  
organisms  are called b iodegradab le  wastes.  

 
E.g., fruit and  vege tab le  peels, cotton, jute, dung,  paper ,  etc.  

 
b)  N on-biode gradable  was te s :  S ubs tances  which canno t  be  decomposed  by the  ac t ion  

of mic ro -organisms  are called non-biodegradab le wastes.  
 

E.g., plast ic, polythene, me ta ls ,  synthet ic fibres, radioac t ive wastes, pestic ides etc. 

Mic ro -o rganisms  release enzymes  which decompose  the  mater ia ls but  these  enzymes  

are specific in their action that’s why enzymes  canno t  decompose  all the mater ia ls.  
 

S ome  me thods  o f  was te  dis pos a l  
 

a )  B iogas  plant:  Biodegradab le  was te  can be  used  in b iogas  p lant  to  p roduce  b iogas  
and  manure .  

 
b)  S e wage  tre a tme nt  plant:  The  d ra in wa te r  can be  c leaned  in sewage  trea tment  p lant  

before adding it to rivers.  
 

c) Land fillings :  The  was tes  a re  bur ied  in low lying a reas  and  a re  compac ted  by ro lling 
with bulldoze rs .  

 
d)  Compos t ing :  O rganic  was tes  a re  filled in a  compost  pit and  covered  w ith a  laye r  o f 

soil, after about  three  months  ga rbage  changes  to  manure .  
 

e ) R e cyc ling  : N on-biodegradab le was te  are recyc led to make  new items.  
 

f)  R e us e:   It  is  a   conventiona l  technique   to   use   an  item  aga in  e.g.,  newspaper   fo r  
making envelops .  

 
Kno w the  Te rms  

 
Environme nt:  It is the sum total of all externa l condit ions and  influences that affect the 

life and  deve lopment  o f an o rganism,  i.e. the  environme n t  inc ludes  all the  phys ica l o r  

abiotic and  biologica l or biotic factors.  
 

 B iode gradable  s ubs tance s  a re  those  subs tance  which a re  b roken down into  s imp le r ,  

ha rmless  subs tances  in na ture  in due  course  o f t ime  by the  b io logica l p rocesses  such as  
action of mic ro -organisms.  

 
 N on— biode grada ble  s ubs tance s  a re  those  subs tance  which canno t  be  b roken down 

into s imp le r ,  ha rmless  subs tances  in na ture .  These  subs tances  may be  in solid , liquid  o r  

gaseous  fo rm and  may be  iner t and  accumula te  in the  environme nt  o r  may concentra te  

in the  food  cha in and  ha rm the  o rganisms.  
 

 Ecos ys te m:  I t  is the  s truc tura l and  func tiona l unit  o f b io sphere ,  compris ing o f all the  

interac t ing  o rganisms   in  an  a rea   toge the r   with  the   non— living  const ituents  o f  the  

environme nt.  Thus ,  an ecosys tem is a  se lf sus ta ining sys tem where  ene rgy and  matte r  
are exchanged  be tween living and  non- living components .  

 
 Produce rs:  Those   organisms  which  produce  food   by  photosynthes is  i.e.  organisms 

which can make  o rganic  compound s  like  sugar  and  s ta rch from ino rganic  subs tances  

us ing the  radiant ene rgy o f the sun in p resence  of chlorophyll.  
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Cons ume rs :  Those  organisms which depend  upon the producers for food, either directly 

or indirectly by feeding on other consumers for their sustenance. Consumers therefore, 
feed upon those below it in a food chain and are called heterotrophs. 

 
 D e compos e rs :  They a re  those  mic ro - o rganis ms  tha t  ob ta in ene rgy from the  chemica l 

breakdown of dead organisms or animals or plant wastes. These micro-organisms are 

decomposers as they breakdown the complex organic substances into simple inorganic 

substances that go into the soil and are used up once more by the plants. 
 

 Food Cha in:  It is the sequence  o f o rganisms  through which ene rgy is transfe rred in the 

form  of  food  by  the  process  of  one  organism  consuming  the  other.  It  shows  the 

relationship of producer and consumer i.e. ‘who eats whom’. Thus, it is a series of 
organisms taking part at various biotic level from the producer and ends in consumer. 

 
Trophic  Leve ls : These  are the various steps or levels in the food chain where  transfe r of 

food or energy takes place. The producers or autotrophs are the first trophic level, the 

herbivores  or  primary  consumers  are  the  second  trophic  level,  the  carnivores  or 

secondary consumers are the third trophic level and the large carnivores or tertiary 
consumers are the fourth trophic level of the food chain. 

 
 Food We b:  It is the ne twork  o f various food  chains which are interconnected a t  various 

trophic levels. Since, an organism can occupy position in more than one food chain, in a 

food web it occupies more than one trophic level. 
 

 Flow  of  Ene rgy :   The   flow  of  energy  through  differen t  steps  in  the  food  chain  is 
unidirectional. This means that energy captured by autotroph does not revert back to 

the solar input and it passes to the herbivores. It moves progressively through various 

trophic level. 
 

Questions: 
 

1. List two man – made ecosystems. 
Ans. Garden and pond are man – made ecosystems. 

 
2. Name two decomposers operating in our ecosystem 

Ans. Bacteria and Fungi. 
 

3. Why do producers always occupy the first trophic level on every food chain? 
Ans. Because producers (plants) have the ability to trap solar energy with the help of 

chlorophyll. 
 

4. What will happen if we kill all the organisms in one trophic level? 
Ans. If we kill all the organisms in one trophic level, the population of organisms in 

previous and next trophic level will increase. 
 

5. What will be the amount of energy available to the organisms of the trophic level of a 
food chain, if the energy available at the first trophic level is 10,000 joules? 
Ans. Only 10 percent energy is available from the first trophic level to second trophic 

level, i.e., 1,000 joules. 
 

6. Why are some substances none – biodegradable?  
Ans. Some substances are non – biodegradable because , they cannot be broken down 

into simpler harmless substance in nature. 
 

7. The depletion of ozone layer is a cause of concern. Why? 
Ans.  Ultraviolet  rays  from  the  sun  penetrate  down  the  earth  and  cause  health 

hazards/skin cancer in human being. 
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8. Why is excessive use of CFCs a cause of concern? 

Ans. When CFC’S reach upper layers of the atmosphere, they cause depletion of ozone 

layer, and allow harmful ISV radiations to reach the surface of the earth to create health 

hazards. 
 

9. The  following  organisms  form  a  food  chain.  Which  of  these  will  have  the  highest 
concentration of non- biodegradable chemicals? Insects, Hawk,  Grass, Snake,  Frog. 

Name the phenomenon associated with it: 
Ans. Hawk.  Biomagnifications. 

 
10. Which  disease  is  caused  in  human  beings  due  to  depletion  of  ozone  layer  in  the 

atmosphere? 
Ans. Skin cancer is caused in human being due to depletion of ozone layer in the 
atmosphere. 

 
11. Discuss the feeding patterns in a food web. 

Ans. In a food web, each organism is generally eaten by two or more other kinds of 

organism s which in turn are eaten by several other organism s. So, a food web is a 

complex network of many interconnected food chains and feeding relationships. 

 
12. Differentiate between the food habits of organisms belonging to first and second trophic 

levels. 
Ans. Difference between first trophic level and second trophic level: 

 
S.No. 

 
First Trophic Level 

 
Second Trophic Level 

(i) These are the producers. These are the herbivores 

(ii) They prepare food by their own. 

(Photosynthesis) 
They feed on plants only. 

 
13. State with reason any two possible consequences of elimination of decomposers from 

the earth. 
Ans.  (i)  The  earth  would  be  covered  with  dead  organisms  and  their  excrement  as 

decomposers are recyclers of life materials, returning materials to the system 
for use by living organisms. 
(ii) Elimination of decomposers would create an imbalance of nutrients as they break 

down complex organic material into simpler substances. 

 
14. Write the appropriate names of the trophic levels 

Z and X in the figure given below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ans. Z — Tertiary consumers 

X — Primary consumers 
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15. In the food chain: 

Grass →  deer →  lion 
Operating in a forest, what will happen if all the: 
(i) lions are removed? - 
(ii) deers are removed? 
Ans. (i) Number Of deer increases which will result in less amount of grass leading to 

soil erosion. 
(ii) Food available for lions would be less. Amount of grassland will increase 

 
16. What is Ozone ? How does it protect the organisms on the earth? 

OR 
What is ozone and how does it affect any ecosystem? 
Ans .  O zone  is a  triatomic mo lecule  o f oxygen,  (0 3). It fo rms  a  protective blanke t over  the 
earth’s , atmosphere and its depletion causes harmful effects on human. It absorbs the 

UV-radiation coming from the sun. 
 

17. It is said, there is a need to put a blanket ban on the products containing aerosols. 
What are aerosols ? Why is there a demand to put a ban on them? 
Ans. An aerosol can be defined as a dispersion of solid and liquid particles suspended in 

gas. Atmospheric aerosols, unsurprisingly, refer to solid and liquid particles suspended 

in air. Aerosols are produced by dozens of different processes that occur on land and 
water surfaces, and in the atmosphere itself. There is a demand to put a ban on them 

because of their deteriorating effect on Earth’s ozone layer. 
 

18. ‘Traditional use of forest areas is not useful in maintaining biodiversity. Do you agree 
with this statement? Explain with the help of an example. 
Ans.  The  Great  Himalayan  National  Park  contains  within  its  reserved  area,  alpine 

meadows which were grazed by sheep in summer. But now without regular grazing by 
sheep, the grass first grows very tall and then falls over, preventing fresh growth. 

 
19. Why is Government of India imposing a ban on the use of polythene bags? Suggest two 

alternatives  to  use  these  bags  and  explain  how  this  ban  is  likely  to  improve  the 

environment. 
OR 

In some states of our country there is a ban on the use of polythene bags for shopping. 
Why? List there advantages of using jute or cloth bags over polythene bags. 
Ans. Government of India is imposing a ban on the use of polythene bags because they 

cannot be degraded naturally by the action of microorganisms. Because of their non- 

biodegradability, they stay in the soil for a long time and continue to poison it with toxic 
by-products that keep leaching from them. Also, they do not allow water to seep in, as 

they are waterproof. These polythene bags, when accidentally eaten by stray animals, 

can harm them and can even lead to their death. 
 

20. Give any two ways in which biodegradable substances would affect the environment. 
Ans. (i) They produce foul smell during decomposition 

process. 
(ii) They may produce harmful gases such as ammonia, methane and carbon dioxide. 

 
21. What is meant by food chain? “The number of tropic levels in a food chain is limited.” 

Give reason to justify this statement. 
Ans. Food chain is a simple representation of energy flow in nature. 
For example: A rat eats grains, a snake eats a rat, which in turn, is eaten by an eagle. 
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In a food chain, the number of trophic levels is limited to 4-5. This is because according 

to 10% law of energy transfer, only 10% of energy passes from one trophic level to next. 
Thus the amount of energy decreases with successive trophic levels. After five trophic 

levels6 existence of organisms would become impossible with such negligible amount of 

energy. 
 

22. Explain the phenomenon of ‘Biological Magnification’. How does it affect organisms 
belonging to different trophic levels particularly the tertiary consumers? 
Ans. Biological magnification refers to the process of increase in the concentration of a 
toxic  chemical  with  increasing  trophic  level  in  a  food  chain.  Harmful  or  poisonous 

substance such as DDT sprinkled to kill pests on plants enter the food chain. The plants 

absorb these harmful chemicals from soil along with water and minerals. They enter the 

food chain at producer level and then transfer to the next trophic level. The tertiary 
consumers get more higher levels of these chemicals. 

 
 

23. Mention any three significance of a food chain. 
Ans. Significance of a food chain: 

(i) It helps in understanding the food relationship and interactions among various 
organisms in an ecosystem. 

 
(ii)  It helps in following the basic mechanism of transfer of food energy and nutrients 

through various components of nature. 
 

(iii)  It helps to understand the movement of toxic substances in an ecosystem and the 
problem of their biological magnification. 

 
 

24. “Our food grains such as wheat and rice, the vegetables and fruits and even meat are 
found to contain varying amounts of pesticide residues.” State the reason to explain how 

and why it happens? 
Ans. A large number of pesticides and chemicals are used to protect our crops from 

pests and diseases. Some of these chemicals are washed down into the soil, while some 
enter  the water bodies. From the soil, they are absorbed by plants along with water and 

minerals; and from water bodies, they are taken up by aquatic plants and animals. This 

is  how  these  chemicals  enter  the  food  chain.  Because  these  chemicals  cannot 

decompose,  they  accumulate  progressively  at  each  trophic  level.  As  the  food  chain 

proceeds,   the   concentration   of  pesticides   also   increases.   This   increase   in   the 
concentration  of  harmful  chemicals  with  each  step  of  the  food  chain  is  called 

biomagnifications. That is why food grains, such as wheat and rice, vegetables, fruits 

and even meat are found to contain pesticide residue. 

 
25. (i) What is the full form of: UNEP. 

(ii) On what basis are organisms grouped as producers, consumers and decomposers? 
(iii) Write two problems that would arise if there were no decomposers in an ecosystem. 
Ans. (i) The full form of: UNEP is United Nations 

Environment Programmes. 
(ii) Organisms can be grouped as producers, consumers and decomposers according to 
the manner in which they obtain their sustenance from the environment. 
(iii) Two problems that would arise in absence of decomposers in an ecosystem are: 
(a) Decomposition of garbage as well as dead plants and animals will not take place. 1 

(b) Natural replenishment of soil will not take place. 
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26. Damage  to the ozone  layer is a  cause  for concern.  

Justify this s ta tement.  S ugges t  any two  s teps  to  limit this damage .  
OR  

Ans .  Due  to  ozone  laye r  dep le t ion,  the  ultravio le t rays  reaches  ea r th and  causes  ce r ta in 

ill- e ffec ts  which a re  bad  fo r  us  and  fo r  c rops .  Exposure  to  U -V  rays  can lead  to  grea te r  

inc idence  o f sk in cancer ,  cataracts and  damages  to the  eye  and  immune  defic iency. Two  
steps to  limit this damage  are: 
(i)  Minimiz ing  the  use   of  C F C s.   CFC’s   released  into  air  accumula tes   in  the  upper  

a tmosphere  and  reac ts  with ozone  result ing in reduc tion in the  thickness  o f the  ozone  

layer.  
(ii) In 1987 ,  U N E P  (United  N a tion Environmen t  P rogramme)  S ucceeded  in reaching an 

agreemen t to freeze C F C  Production at 1986  levels.  
 

27 .  When d id  the  amount  o f O zone  in the  a tmosphere  begin to  d rop  sha rp ly ?  Why d id  this 
happen?  How was  this p rob lem taken care of by UN EP ?  
Ans .  The  amount  o f O zone  in the  a tmosphere  began to d rop  sha rp ly in the 1980s .  
This  dec rease  is due  to  the  synthe t ic  chemica ls  like chlo ro fluo roca rbons  which a re  used  

a s   re fr ige rants   and   in  fire   ext ingu is he rs .   In  1987 ,   United   N a tions   Envir o nme nt  
P rogramme,  (UN EP )  succeeded  in fo rging an agreement  to  freeze   C F C  p roduc tion a t  

1986  levels.  
 

28 .  Exp la in w hy  the  use  o f p las t ic  bags  a re  banned  in many p laces?  What  could  be  more  
environment -  friend ly alterna t ive?  
Ans .  Plast ic is a  non-b iodegradab le  subs tance .  
Hence  a  p las t ic  bag will pe rs is t  in the  environme nt  and  lead  to  severa l environme nta l 
p rob lems.  It would  be  better to  use  paper  bags  o r  cloth bags  instead o f po lythene  bags .  

 
29. What  are  chloro f luo roca rbon?  How  are  they  respons ib le  for  causing  ozone   hole  in 

a tmosphere?  What  will be  the consequences  o f ozone  hole? 
Ans .   C arbon  compounds   which  conta in  chlo r ine   and   fluo r ine   a re   ca lled   C F C s  

(chloro f luo rocarbons).  e.g., C C I2  F 2  (Dichlo rod if luo romethane).  They lead to deplet ion of 

ozone  layer caus ing ozone  hole. Nitric oxide  also reacts with ozone  to fo rm N O 2 arid 02. 
C F C s  (Chloro fluo roca rbons) reac t  with ozone  in stratosphere and  depletes ozone.  
(i) It may lead to skin burns.  
(ii) It may cause  skin cancer.  

 
30. Give  reasons : 

(i) K ulhads  have  been banned  for serving tea on platfo rm.  
(ii) Decomposers  a re  no t included in any food  chain.  
(iii) Producers a re  transducers o f ene rgy  
Ans .  (i) As  the top  layer o f soil is used  up  in mak ing kulhads ,  it leads to  infe r t il i ty o f the 

soil: 
(ii) As  decomposers ,  e.g., bacteria and  fungi act on all trophic  leve ls when the o rganisms  

occupying that level dies.  
(ii) P roducers  a re  green plants, so  they can conver t  solar ene rgy into chemica l ene rgy in 

the form of food molecules.  
 

Te xtbook  Exercises : 
 

1. Which of the following groups  conta in only biodegradab le items?  
(a) Grass, flowers and  leathe r (b) Grass, wood  and  plastic 
(c) Fruit-pee ls , cake and  lime- juice (d) Cake, wood  and  grass 
Ans. (a), (c), (d) 
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2. Which of the following constitute a  food -chain? 

(a) Grass, whea t  and  mango  (b) Grass ,  goa t  and  human  
(c) Goa t  cow and  elephant (d) Grass, fish and  goat 
Ans .  (b) Grass ,  goa t  and  human  

 
3. Which of the  following are environment- fr iend ly practices?  

(a) Carrying cloth-bags 
(b) To  put purchases  while  shopp ing. S witching off unnecessa ry lights and  fans 

(c) Walk ing to schoo l instead of getting your  mo ther  to d rop  you on her scooter. 
(d) All of the above 
Ans. (d) All of the above 

 
4.  What will happen if we  kill all the o rganism in one  trophic leve l? 

Ans .  If we  kill all the o rganisms  in one  trophic leve l, then the next  trophic leve ls will not 

get food  to eat and  the entire food  cha in gets disturbed,. At  the same  t ime  the popula t ion 

o f o rganisms  a t  the  lower  t rophic  leve l will inc rease  in abundance  caus ing imba lance  in 
na ture .  

 
5. Will the  impac t  o f removing all the  o rganism in a  t rophic  leve l be  different fo r  diffe rent 

t rophic  leve ls?  C an the  o rganisms  o f any trophic  leve l be  removed  without  caus ing any 
damage  to the ecosys tem?  
Ans. Yes 
Remova l o f any o rganism will have  d iffe rent  e ffec t  but  it will cause  an ill e ffec t  on the  

surviva l o f that ecosystem.  
 

6 .  What is  b io logica l magnif ica t io n?  Will the  leve ls  o f this  magnif ica t io n be  d iffe rent  a t  
different leve ls of ecosystem?  
Ans .  The  accumula t ion o f ha rmful chemica ls  in the  body o f living o rganism at diffe rent 
trophic levels in a food chain is called biologica l’ magnif ica t ion. Yes ,  the concentra t ion o f 

these  ha rmful chemica ls  will be  different a t  diffe ren t t rophic  leve ls . It will b e  maxim um 

at the last trophic leve l which is mos tly the  top carnivo res .  
 

7. What a re  the  p rob lems  caused  by the  non-  b iodegradab le  was tes  that we  genera te?  
Ans. (i) Biologica l magnifica t ion 
(ii) They cause biomagnif ica t ions and  increase pollut ion 
(iii) They make  environment unclean  
(iv) They kill useful micro  –  organisms, thereby reducing the fertility of soil. 

 
8 .  If  all  the   was te   w e   genera te   is   b iodegradab le ,   will  this   have   no   impac t   on  the  

enviro nment?  
Ans .  Even the b iodegradab le  was tes  cause  the environmenta l pollut ion. Accumula t ion o f 

biodegradab le was tes  are respons ib le for: 
(i) The  excess  of domestic  sewage  and  nitra tes from fertil izers cause  excess ive growth o f 
phytop lank ton’s  called alga l b loom,  which in turn kills the aquatic animals .  

(ii) The  heaps  o f b iodegradab le  so lid  was tes  des troy the  na tura l beauty o f the  landscape  
and  make  the  surround ings  unhygie n ic .  
(iii) The  decay and  decomposit io n o f such was tes  p roduces  foul gases  and  causes  a ir  

pollut ion.  
 

9 .  W hy  is  damage  to  the  ozone  laye r  a  cause  fo r  concern?  What  s teps  a re  be ing taken to  
limit this damage?  
Ans. Refer Q -26 (Page No: 178) 
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16.  MANEGEMENT OF NATURAL RESOURCES  
 
 

Quic k  Re vie w  
 

N atura l  R e s ource s :  Anyth in g in the  environme nt  ‘whic h can be  used ’  is  ca lled  na tura l 

resource. F o r  example ,  soil, air, water, forests, wild life, coa l and  petro leum.  
 
 
 
 
 
 
 
 
 

These  a re  p resent  in limited quantity  These  a re  p resent  in unlimited  quantity  
E.g., Coal, petroleum.  E.g., Air, water.  

 
Colifo rm is a group of gram-negative rod-shaped bacteria that are found in 

 
 huma n intes t ine . The ir  p resence  in wa te r  is an ind ica to r  o f contamina t ion by d isease -  

caus ing  mic ro - o rgan is ms   ind ica t ing  faeca l  po llut ion.   It  inc ludes   S a lmone lla   and  
Escher ichia coli.  

 
 Large ly  untrea ted   sewage   such  a s   ga rbage   and   exc re ta   a re   dumped   into   Ganga .  

P o llut ion is a lso  caused  by human activi t ie s such as  ba thing,  washing and  immers io n o f 

a shes  o r  unburnt  co rpses .  
 

 Industr ies  also  contr ibu te  in  Ganga’s   pollut ion  by  load ing  chemica l  effluents  and  
mak ing the wa te r  toxic, killing aquatic o rganisms.  

 
 Ganga  Ac tion P lan is a  mass ive  mult i-co re  p ro jec t  launche d  in 1985 ,  which has  been 

under taken to c lean the excess  pollu t ion from rive r Ganga .  
 

M anage ment  of Natural resources  Three R’s to save the environment: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Sustainable  Management 
Management  o f resource wise ly so  they mee t  current basic human needs  while  

preserving them for the needs  o f future genera t ions .  
 

 The  management  of natura l resources require : 
(a) Long te rm perspect ive so  that these will last for genera t ions to come .  
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(b) Ensure equitable distribution of resources so that all economic sections benefit from 

these resources. 
 

(c) Safe disposal of waste. 
 

 The  ob jec t ive  o f sus ta inab le  deve lopment  is to p rovide  the  economic  we ll be ing to the  

present and the future generations and to maintain a healthy environment and life 

support system. 
 

 pH stands for ‘Potentia l of Hydrogen ’.  It is negative logar i thm (base 10 )  of the hyd rogen 
ion concentration in moles per litres. 

 
 The   acidic  and   basic  character  o f  aqueous   solut ions  can  be   described  in  terms  of 

hydrogen ion and hydroxide ion concentration. 
 

 P o llutant  is  the  subs tance  tha t  causes  a  ha rmfu l  change  in the  environme nt,  the reby 

producing adverse effects on living organisms. Some of the common pollutants include 

pesticides, industrial wastes and emissions, exhaust fumes from vehicles and sewage. 
 

  B iodive r s it y  is t he  e xis t e nc e  of  a  w ide  va r ie ty  of  s pe c ie s  of  pla nt s ,  a nima ls  a nd mic r o- 

organisms in a natural habitat within a particular environment or of genetic variation within 

a species. 
 

 Forest is a  ‘biodive rs it y  hot s pot ’  be c a us e  it is a n a r e a  w he r e  numbe r  of  s pecies or  r a nge  of  

different life form exists. 
 

Wildl ife  me a ns  all those naturally occurrin g anima ls ,  plants a nd their species w hic h are not 

cultivated, domesticated and tamed. 
 

 C ons e r va t ion  is the sensible  us e  of the earth’s  natural resources in  order to a void excessive 

degradation and betterment of the environment. 
 

Afforestat ion is the practice  of transfor min g a n area into forest, usually  w he n trees ha ve  not 

grown there, and involves three types of forestry programmes. 
 

 Socia l a nd envir onme nta l forestry involve s raising of trees for firewood, fodder , agricultura l 

implements for the benefits of rural and tribal community. 
 

 A gr o-For e s t r y  is a n a bs olut e  c omme r c ia l f or e s t r y  de ve lope d  to  fulfil t he  ne e d of  va r ious  

forest-based industries. 
 

 It is done on the fallow land or free-grazing lands.  
 

U r ba n forestry involves gr ow ing  of  ornamenta l trees along roads, vacant lands a nd c ommon 

parts of urban areas. 
 

 La r ge  reservoirs of  pe t r ole um ha ve  be e n pr e s e r ve d  by nature  for milli ons of  years be tw e e n  

porous rocks beneath the earth. 
 

 N on-r e ne w a ble  e ne r gy s our c e s  a r e  e ne r gy s our c e s  w hic h  c a nnot  be  r e pla c e d  e a s ily  w he n 

they  get exhausted and are also called  conventiona l  sources of  energy.  They are  used 

traditionally for many years and take millions of years to form fossil fuels. 
 

 The   fossil  fuels,  coal  a nd  petrole u m  get  exhauste d  a nd  their  c ombus t ion   pollutes  our  

environment, so a judicious use of these resources is necessary. 
 

Necessity of judic ious use of coal and petrole um: The  fossil fuels, coal and petroleum will get 

exhauste d and their combustion pollute s our environme nt, so a judic ious use of these 

resources is necessary. 
 

Whe n  c ombus t ion   takes  place,  oxide s   of  carbon,  hydr oge n,   nitr oge n  a nd  sulphur  are 

formed. 
 

Carbon monoxide  is formed instead of carbon dioxide if there is insuff ic ient air. 
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 The   oxides   o f  sulphur ,   nit rogen  and   ca rbon  monox ide   a re   po isonous   a t   high 

concentrations. 
 

Carbon dioxide is a greenhouse gas which leads to global warming.  
 

Water for all 
 

a) Water is the basic necessity for all terrestrial forms of life. 
b) Rain is an important source of water. 
c)  Irrigat ion me thods  like da ms , t a nks  a nd c a na ls  ha ve  be e n us e d in va r ious  parts of  India.  

 
Dams  

Dams  ensure  the  storage  of  adequate  water  for  irrigation  and  are  also  used  for 

generating electricity. 
 

Various dams have built on rivers to regulate the flow of water. 
E.g., a) Tehri Dam — On river Ganga 

b) Sardar Sarovar Dam — On river Narmada 
c) Bhakra Nangal Dam — On river Satluj 

 
Advantages  of Dams  

a) Ensures adequate water for irrigation. 
b) To generate electricity. 
c) Continuous supply of water to cities and towns. 

 
Disadvantages  of Dams  

a)  Social problems: 
(i)   Many tribals and peasants are displaced and rendered homeless. 
(ii)  They do not get adequate compensation or rehabilitation. 

 
b) Environmental problems: 
(i)   Deforestation 
(ii)  Loss of biodiversity 
(iii) Disturb ecological balance 

 
c) Economic problems: 
(i)   Huge amount of public money is used. 
(ii)  No proportionate benefit to people. 
(iii) No equitable distribution of water. 

 
Rain Water Harvesting  

Rain  water harvesting  is to  make rain  water  percolate under  the ground so  as to 
recharge ‘groundwater’. 

Kno w the  Te rms  
 

 N atura l  re s ource s :  They a re  the  s tock  o f the  na ture  such as  air, wa te r ,  soil, minera ls ,  

coal, petroleum, forest and wildlife that are useful to mankind in many ways. 
 

 Pollut ion:  It is de fined  as  the  undes irab le  change  in phys ica l,  chemica l o r  b io logica l 
characteristics of our soil, air or water, which harmfully affect human lives or the lives of 

other species. 
 

 Pollutant:  It is the subs tance  that causes  a  ha rmful change  in the environment,  the reby 

producing adverse effects on living organisms. Some of the common pollutants include 

pesticides, industrial wastes and emissions, exhaust fumes from vehicles and sewage. 
 

 S us ta inable  D e ve lopme nt:  It is the  deve lopment  which can be  mainta ined  fo r  a  long 

time without undue damage to the environment. 
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 B iodive rs ity :  I t  is  the  exis tence  o f a  wide  va r ie ty o f spec ies  o f p lants ,  anima ls  and  

micro-organisms in a natural habitat with in a particular environment or of genetic 
variation with in a species. 

 
Wildlife :  It means  all those  na tura lly occurr ing animals ,  p lants  and  their spec ies  tha t  

are not cultivated, domesticated and tamed. 
 

 Cons e rva tion:  It is the  sens ib le  use  o f the  ea r th’s  na tura l re sources  in o rde r  to  avo id  

excessive degradation and betterment of the environment. 
 

Questions: 
 

1. How does increasing demand for energy adversely affect our environment? 
Ans. To meet the increased demand for energy, more and more natural resources are 

exploited. Pollutants are emitted during exploitation and use of natural resources which 
affect our environment. 

 
2. “We need to manage our resources”. List two reasons to justify this statement. 

Ans. We need to manage natural resources because of the reasons listed below: 
(i) A majority of natural resources is limited. 
(ii) Human population is increasing at a tremendous rate. - 
(iii) Utilization of natural resources is increasing at an exponential rate. 

(iv) Need to conserve resources for future generations. 
 

3. How is solar energy useful to the living world? 
Ans. Plants carry out photosynthesis, which converts the 
energy of the sun into a form which can be used by the rest of the living world. 

 
4. Give one example each from your daily life where the domestic waste can be effectively 

reused and recycled. . 
Ans. Reuse: We can reuse the empty bottles of jam, etc. for the storage purposes. 

Recycle: We can recycle old newspapers, aluminium cans etc. 
 

5. State an instance where human intervention saved the forests from destruction. 
Ans.  Human  intervention  saved  the  Arabari  forest  range  of  West  Bengal  from 

destruction with active and willing participation of local community, The Sal forest of 
Arabari underwent a remarkable recovery. 

 
6. Water  is  a  valuable  resource.  List  two  ways,  that  you  would  suggest  every  family 

member to save this resource. 
Ans. (i) Turning-off the taps when not in use. 
(ii) Checking the leaking water pipelines and getting them repaired. 

 
7. What is Coli form? 

Ans.  It  is  a  group  of  bacteria  found  in  human  intestine  whose presence  in  water 

indicates contamination by disease causing micro-organisms. 
 

8. List any two measures that you suggest for better management of water resources. 
Ans. (i) Roof top rain water harvesting. 
(ii) Watershed management. 

 
9. Mention one reason of discontentment among the people who have been displaced by 

building dams. 
Ans. It displaces large number of local people without adequate compensation and 

rehabilitation. 
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10. What is meant by “Sustainable management” 

Why is reuse considered better than recycling? 
Ans.  “Sustainable  development  is  the  development  which  can  be  maintained  for  a 

longtime  without  undue  damage  to  the  environment.  Ways  to  achieve  sustainable 

development are to plant more trees. Recycling needs additional energy to make 
a usable item. Reuse does not require additional energy and hence, is better than 

recyc le. 
 

11. What is meant by three types of ‘R’ (3-R’s) to save the environment? Explain with 
example how would you follow the 3-R’s in your school to save the environment. 

Ans. Reduce, Reuse, Recycle (for all the three) I (only ‘/2 mark if two are mentioned) 

Examples: 
(i) Switch off the fans and bulbs when not in use, 
(ii) Reuse of paper, polythene bags, etc., 
(iii) Reduce the wastage of water / paper or any other item 

 
12. Why do we need alternative sources of energy? Give two reasons. 

Ans. (i) Fossil fuels are conventional sources of energy that will not last longer. 
(ii) To reduce air pollution. 

 
13. Why do we need alternative sources of energy? Give two reasons. 

Ans. (i) Fossil fuels are conventional sources of energy that will not last longer. 
(ii) To reduce air pollution. 

 
14. Which natural resource are the ‘biodiversity hot spots’ ? Suggest what happens when 

there is a loss of biodiversity? 
Ans. Forest are the natural resources known as biodiversity hot spots. ‘When there is a 
loss of biodiversity there is a loss of ecological stability. 

 
15. Why  are  forests  considered  “biodiversity  hot  spots”?  List  two  ways  in  which  an 

individual can contribute effectively to the management of forests and wildlife? 
Ans. Biodiversity is measured by the number of different life forms found in an area. In 
a   f or e s t ,   va r ious   s pe c ie s   a r e   a va ila ble   w hic h  inc lude   ba c t e r ia ,   f ungi,   f e r ns ,   pla nt s ,  

ne ma tode s ,  ins e c t s ,  birds , reptiles a nd ma mma ls .  For e s t s  a r e  t he r e f or e ,  c a lle d  biodive r s it y  

hot spots.  A n individua l c a n contribute  in ma na ge me nt  of  forest a nd wildlife  by  
(i)  Avoiding cutting of forest and killing of wildlife. 
(ii) Educating people about the importance of forest and wild life in our life. 

 
16. State the main purpose of water harvesting system and also mention the source which 

fills the pond behind harvesting structures. 
Ans: The main purpose of water harvesting system is to help in recharge of ground 

water. Rain is the source which fills the pond behind harvesting structures. 
 

17. List and explain any two advantages associated with water harvesting at community 
level. 
Ans. Water harvesting at the community level is capturing, collection and storage of rain 

water and surface run off for filing either small water bodies or recharging ground water. 
This is carried out through water shed management, check dams, earthen dams, roof 

top harvesting and filter wells in flood drains. 

Benefits: 
(i) It ensures water availability in non-rainy season. 
(ii) Water becomes available for drinking as well as irrigation. 
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18. What is water harvesting? How can this technique help in the conservation of water? 

Ans: (i) Water harvesting is a technique of capturing rain water when it falls and taking 
measures to keep the water clean. 
(ii)  Water  is  stored  underground  that  remains  unpolluted,  it  recharges  wells  and 

provides moisture for vegetation over a wide area. 

 
19. Why do we seek construction of dams 7 Mention any two problems faced with the 

construction of large dams? 
OR 

The construction of large dams leads to social and environment problems. List two 
problems of each category. 
Ans. Social problems: 
(i) Many people are rendered homeless. 
(ii) Displacement of large number of tribals without due compensation. 
(iii) Migration into the cities for settlements. 
Environmental problems: 
(i) Deforestation / loss of biodiversity 
(ii) Soil erosion / ecological imbalance 

 
20. “Burning of fossil fuels results in global warming”. 

Give reasons to justify this statement. 
Ans .  Burning o f fossil fuels p roduces  green house  gases  (C O .  C O 2 , wa te r  vapour ,  oxides  

of nitrogen, sulphur). High concentra t ion o f C O 2  causes globa l warming.  
 

21. Why must we conserve our forests? List any three causes for deforestation to take 
place. 
Ans. We must conserve our forest because: 
(i) They are source of raw materials for our industries. 
(ii) They provide us with wood to make furniture and buildings. 
(iii) They are source of medicine. 

(iv) They provide firewood and food. 
Causes of deforestation are: 
(i) Overgrazing 
(ii) Building roads and dams 
(iii) Natural calamities like forest fire. 

 
22. Suggest three ways to maintain a balance between environment and development to 

survive. 
Ans. The three ways to maintain a balance between environment and development to 
survive are: 
(i)   Forest resources should be used in an environmentally and developmentally sound 

manner. 
(ii)  Instead of using non-renewable natural resources, use of renewable natural 

resources should be preferred. 
(iii) Waste water generated by industries should be recycled. 

 
23. (i) Why is reusing even better than recycling ? List any two reasons. 

(ii) Give any three examples of human activities leading to destruction of forests. 
Ans. (i) Reusing is even better than recycling because the process of recycling uses some 

energy. In the ‘reuse’ strategy, you simply use things again and again, without using any 

energy for generating something new. 
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24. (i) N ame  any two  fossil fuels. Why are they so-  called? 

(ii) Mention the role of forests in conserving the environment. How do  the forest get 
depleted? 

A ns : (i) Coal and Petroleum. For me d from the degradation of  bioma ss millions of years ago.  
(ii) (a) Preservation of biodivers ity (b) Provide forest products 
Reasons  for depletion : 
(a) Indiscr imina te falling of trees.  
(b) Destroying biodive rs ity to p roduce  one  particular k ind  of trees.  

 
25. What are the  advantages  o f wa te rshed  management?  

Ans .  The  advantages  are: 
(i)  Wate rshed  manageme n t  only inc reases  the  p roduc tion and  income  o f the  wa te rshed  

community.  
(ii)  It also mit iga tes droughts and  floods.  
(iii) It increases the life of the downstream dam and  reservo irs .  

 
26. (i) Wha t  are fossil fuels? Give two examples.  

(ii) Diagrammatica l ly represent the K had in S ys tem of Wate r  harvest ing.  
Ans .  (i) F ue ls  fo rmed  from the   decomposit io n o f anc ient   anima l and  p lant  remains  

mill ions of years ago  and  which provide ene rgy by combustion a re  called fossil fuels.  
F or  example : C oa l and  petroleum. 

(ii) 

 
 
 
 
 
 
 
 
 
 

27 .  Eco  –  c lub  o f your  schoo l is o rganizing a  deba te  on the  topic ‘N a ture ’s  F ury Unleashed  

by Human’s  Greed  (Utta rakhand  Disaste r) . List any four  a rguments  that you will use  to 

convince  the  aud ience  tha t  humans  a re  re spons ib le  fo r  this disaste r.  
Ans : Mining,  unnecessa ry use  o f resources, cutting o f trees, build ing concre te jungle . 1  

 
28. Build ing of big dams  gives rise to some  problems.  

List  three   ma in  p rob lems   that  may  arise.  S ugges t   a   so lut ion  to   any  one   o f  these  
prob lems. 
Ans: (i) Social problems 

(ii) Economic problems (iii) Environmenta l problems.  
Solution: (i) Adequa te  rehabilita t ion.  

(ii) C ompensa t ion to the displaced persons.  
(iii) Afforestation.  

 
29 .  F ind  out  the  tradit iona l sys tem o f wa te r  ha rves t ing /management  in your  region.  

Ans .  K had ins ,  ponds ,  tals, we lls  etc are wa te r  reservo irs where  rain wa te r  is stored.  
 

30 .  F ind  out  the  source  o f wa te r  in your  region/loca l i ty. Is wa te r  from this source  ava ilab le  
to all peop le  living in that area? 
Ans .  In our  loca lity,  wa te r  is  supp lied  by munic ipa l board  through taps .  This  wa te r  is  

mainly obtained from river or from tube wells. S ome  village people get their water supply 
from wells.  
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Textbook Exercises: 

 
1. What changes would you suggest in your home in environment-friendly? 

Ans: (i) Use three R’s in your lifesty le 
(ii)  Save electricity by turning off lights when not in use. 
(iii) Plant more and more trees. 
(iv) Use cloth bags in place of polythene and plastic bags. 

 
2. Can you suggest some changes ii your school that would make it environment-friendly? 

Ans: (i) Maintaining eco clubs. 
(ii) Conducting inter house debates and painting competition emphasizing the role of 
students in preserving and conserving environment. 
(iii) Planting trees in the campus. 

 
3. We saw in this chapter there are four main stakeholders when it come to forests and 

wildlife. Which among these should have the authority to decide the management of 

forest produce? Why do you think so? 
Ans: The local people should be given the authority to decide management of forest 
produce  because  they  had  been  living  in  forest  for  centuries.  Secondly,  they  had 

developed practices to ensure that the resources were used in sustainable manner. 
 

4. How can you, as an individual, contribute or make a difference to the management of 
(a) forest and wildlife, (b) water resources and (c) coal and petroleum? 
Ans: (a) Forests and wildlife: Spread awareness about the need to conserve forests and 

wildlife and take part in community activities with focus on conserving forests 
and wildlife. 

(b) Water resources: Save water and install a system of rain water harvesting in your 
house. 

(c) Coal and petroleum: Save electricity and use less of it, install electrical gadgets that 
use less power. 

 
5. What can you as an individual do to reduce your consumption of the various natural 

resources? 
Ans: As an individual, I will try my best to use or consume only minimum and the 

required amount of food, clothes and water. 
 

6. List  five  things  you  have  done  over  the  last  one  week  to  (a)  conserve  our  natural 
resources. (b) increase the pressure on our natural resources. 
Ans: (a) (i)  I have not wasted food. (ii) I have not wasted water. 

(iii) I have not wasted electricity (iv) I have not used petroleum product. 
(v)  I have not purchased any toys. 

(b) (i) I purchased a new shirt. 
(ii)   I used more paper than required for printing. 
(iii)  I visited my friend house on bike 
(iv)  I did not close that tap while brushing my teeth. 
(v)   I did not switch off my room lights last night. 

 
7. On the basis of the issues raised in this chapter what changes would you incorporate in 

your lifestyle in a move towards a sustainable use of our resources? 
Ans: (i) I will be utilizing these resources to minimum of my requirement. 
(ii)  I will try to stop their overuse or misuse where and whenever possible. 
(iii) I will try to recycle and reuse the things where and whenever possible. 
(iv) I will try to walk or use cycle only to go school or any nearby place. 
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