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Graphs ( 7 Marks)

1. Solving pair of linear equation by graphical
method.
2. Ogive Curve

Constructions ( 9 marks)

1. Construction of Tangents to a Circle.
2. Division of a line segment.

3. Construction of a similar triangle

2/3

3/4

Theorems (8 marks)

9-13

Theorems ( Triangles)
1) Basic proportionality theorem or Thales
theorem.
2) AAA criterion theorem
3) Areas of Similar Triangles theorem

4) Pythagoras Theorem

Theorem ( circles )
1. Prove that, “The lengths of tangents drawn
from an external point to a circle are equal

2. Prove that, “The tangent at any point of a
circle is Perpendicular to the radius through
the point of contact”.

10

11

12

13

13

Important Questions ( 21 marks )

1. To calculate , Mean / Mode /

14-15




Median.
2. Quadratic Equations — Formula
4 16-18
Method, Nature of roots
3. Pair of Linear Equations in two variables — 4 19220
Elimination Method
4. Some Examples on A.P 4 21
Coordinate geometry
e Examples on distance formula
: 6 22-30
e Examples on section formula
e Examples on area of triangles.
wed) | 45
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Graph ( 7 Marks)
Ogive Curve ( 3 Marks)

1. Convert the distribution to a less than type cumulative frequency

distribution and draw its Ogive.

Daily Number of Daily Income No. of Cumulative
Income workers Workers frequency (cf)
100-120 12 Less than 120 12 12
120-140 14 Less than 140 14 26
140-160 8 Less than 160 8 34
160-180 6 Less than 180 6 40
180-200 10 Less than 200 10 50

Y
70 Scale:

X- axis 1lem = 20 units

60 v-axis Icm = 10 units

50 Less than ogrve (200, 50)
o

40 (180, 40)

50

20 (140, 26)

10 (120, 12)

P 4 + ¢ * ' ” -
. 100 120 140 160 180 200 220

2. Convert the distribution to a more than type distribution and draw its Ogive:

Production in | Number Productionin | No. of Cumulative
Yield (in of Yield (Kg/ha) | farms | frequency (cf)

Kg/ha) farms

50-55 2 More than 50 2 100
55-60 8 More than 55 8 98
60-65 12 More than 60 12 90
65-70 24 More than 65 24 78
70-75 38 More than 70 38 54
75-80 16 More than 75 16 16




1104 x- axizs lcm = 5 units|
(30. 100) y-axis lcm = 10 unuts
100 preve —a(355.96) | H : !
More than ogive
90 } | 50, 90)
80 s SN ...[...._.._ — -_(65’_?8)‘“ S -
70} E
60
} (70, 54)
s0 4+
40
30 + : \
20
1(75, 16)
10 - |
0 + + i +— |

L Scale-

50 55 60 € 70 315 80

Solving a pair of linear equations by Graphical Method....

4 marks)

3. Solve the equations graphically
2X-Y =4,

X+Y=5,

Y=5-X

Y =2X-4

P

=
N

n




Constructions ( 9 marks )

Division of a line segment
4. Draw a line segment of length 7.6 cm and divide it in the ratio5: 8

Construction of Tangents to a Circle.

5. Draw a circle of radius 6 cm. From a point 10 cm away from its centre.
Construct the pair of tangents to the circle.




6. Draw a pair of tangents to a circle of radius 5 cm which are inclined to

each other at an angle of 60°

7. Draw a lin ment AB of length m. Taking A ntre, draw a circle of
radius 4 cm an king B ntr raw another circle of radi m.
nstr ngen h circle from th ntre of th her circle.




nstruction of a similar triangl
8. Constr riangle with si m m and 7 cm and then another

triangle wh fth




THEOREM MARK

Theorems ( Triangles)

10. Basic proportionality theorem or Thales theorem.

If a line is drawn parallel to one side of a triangle to intersect the other two sides in

distinct points, the other two sides are divided in the same ratio.

o |
Data : In ABC, DE//BC
To Prove : AD AE
BD CE
Construction : Join DC and EB. Draw EL L AB, DM L AC.
ar (ADE) 1/2XADXLE  AD _
Proof : ar (BDE) — 1/2xBDxLE ~ BD - (1) area of A= 1/2xbxh
ar (ADE) _ 1/2xAEXDM = AE --— (2) area of A= 1/2xbxh
ar(BDE)=ar(CDE) ----— (3) By theorem
From (1),(2) and(3)
AD _ AE
BD CE




11.AAA criterion theorem

If in two triangles, corresponding angles are equal then their corresponding sides
are in the same ratio and hence the two triangles are similar.

A
D
G H
/ N F
B C
Data: In AABC and ADEF

ZA=/D,/B=LE, LC=LF

To Prove: AB _BC _AC
DE EF DF

Construction: | Cut AG = DE and AH = DF and join GH

Proof : InAAGH and ADEF
ZA=/D Data

AG =DE Construction

AH =DF Construction
/N AGH = A DEF SAS Congruence
GH =EF
/G=/E
/G=/E =/B

. GH || EF

AB _BC _AC
AG GH AH

By Thales theorem

10



12.Areas of Similar Triangles theorem

The ratio of the areas of two similar triangles is equal to the square of the ratio of

their corresponding sides.

D
(5] = [“1? F

Data: AB _BC _AC

/\ ABC ~ ADEF, o= EF - DF
To Prove: ar (ABC) _ BC?

ar (DEF)  EFZ2
Construction: | Draw AL L BC and DM L EF
Proof:

1
ar (ABC) -xBCxAL BCXAL
—_ —_ _)( 1)

ar (DEF) 1xEFxDM EFXDM

In A ABL and A DEM
/B=/E — Data

/L =/M=90° — Construction

~ A ABL ~ A DEM — AA Similarity criterion

_AB_ AL _BC
"DE DM EF
BC AL
_=__)(2)
EF DM

ar (ABC) _ BC?
ar (DEF) EF2

Substitute (2) in (1)

11



13. Pythagoras Theorem

In a right triangle, the square of the hypotenuse is equal to the sum of the squares

of the other two sides

B
D
A C
Data : In A ABC, Z/A =90°
To Prove : AB?2 + AC?=BC?

Construction: | Draw AD 1 BC

Proof : In A DAB and A BAC

ZD=ZA=90°
ZB=4ZB

~ A DAB ~ A BAC
DB _ AB

BA  BC
AB?=DB. BC— (1)
In A DAC and A CAB
ZD=2/A=90°
£C=/C

~ A DAC~ A CAB
DC _ AC

"= CA _ CB
AC?=DC. CB— (2)

(1)+(2)
AB? + AC?=BC?

Data and Construction
( Common)

( AA Similarity criterion )

Data and Construction
(Common)

( AA Similarity criterion )

12



Theorem ( circles)

14.Prove that, “The tangent at any point of a circle is Perpendicular to the
radius through the point of contact”.

O

Data : Circle with center O, XY is the
tangent, OP is radius

To Prove : OP 1 XY

Construction : Take a point Q on XY other than P and Join OQ

Proof | OP = OR (Radii of the same Circle)
' 0Q=0OR + RQ
OQ > OR

0Q > OP (OP=O0R)

=~ OP L XY

OP is the shortest of all the distances of the point O to the points of XY

15. Prove that, “The lengths of tangents drawn from an external

point to a circle are equal

P
—
-H""'-\..__
-“-‘-‘-_"\-\._
[r ] ‘hh_“‘w
T —
| A ] —_—— B
! o
\ fff!
i
"
s
‘h\-\_"—\—._

Data : Circle with center ‘A’, BP
and BQ are tangents

To Prove : BP =BQ

Q
Proof : In A APB and A AQB
/ZP=/0Q=90°
AB = AB (Common)
AP = AQ ( Radii of the same circle )
~ A\ APB = A AQB ( RHS)
~ BP = BQ

13



Important Questions ( 16 marks )

To calculate , Mean / Mode / Median.
16. Find the mean for the given frequency distribution

C-1 5-15 15-25 25-35 35-45 45-55
F 2 3 6 5 4
Answer: Direct method
C- 1 Frequency (fi) | Mid Point ( xi) fixi
5-15 2 10 20
15-25 3 20 60
25-35 6 30 180
35-45 5 40 200
45-55 4 50 200
Y= Yfixi = 660
_ Xfixi
Mean, X = i
5 = 660
20
Mean=X = 33
17. Calculate the mode for the following frequency distribution table .
C- 1 10-20 20-30 30-40 40-50 50-60
frequency 5 6 10 4 3
L =30 fi—fo
Mode = L + [.———] X h
fo= 6
£,210 Mode = 30+[.-==—]x 10
f3=4 Mode = 30 +[ —=—1 X 10
h=10

Mode:30+g = 30+4

Mode =34




18.Calculate the median for the given frequency distribution table

Class 30-40 | 40-50 | 50-60 | 60-70 | 70-80

Interval
frequency 5 9 12 8 6
ClI f Ct
30-40 5 3
40 — 50 9 14
50 - 60 12 26
60 - 70 8 34
70 - 80 6 40
N =50
B8 -9
2 2
L =50, Cs =14
f =12
h =10
- E—cf
Median =L +[2—]1Xh

Median =50 + [ 22=**1 x 10

12

Median = 50 + [2] 10
Median =50 +5

Median = 55



Il Quadratic Equations — Formula Method, Nature of roots

19. Find the roots of the quadratic equation 3x2 - 5x +2 = 0 by applying quadratic
formula.

Solution : ax?+bx+c =0
a=3, b=-5 c=2.
x = —b++v b%-4ac
- ’

2a

_ —(=5) +/(—5)% — 4X3X2
X = 2X3

16



20. Solve the quadratic equation x? - 5x -10 = Oby Factorization method.
soln: X2 -5x -10=0

x? -5x + 2x-10=0
X(x-5)+2(x-5)=0
(x-5)(x+2)=0

(x-5)=0 or (x+2)=0
X=5 or X =-2

21. Solve the quadratic equation 3x2? -x -10 = 0 by Factorization method.

soln: 3x2-x-10=0
3x2-6x +5x-10 =0

3x2-6x +5x-10 =0

3x(x—2) +5(x-2)=0
(x-2)(3x+5) =0

x-2=0 or 3x+5=0
X=+2 or 3x =-5 X= —

22. Find the value of the discriminant of 2x2-5x+3 =0

Solution : ax2+bx+c=0
a=2, b=-5, ¢=3
Discriminant , A = b?-4ac
= (-5 4)(3)

= 25-24 =1

17



23. Determine the nature of the roots : 2x*>—4x + 3=0

Solution:  2x*—4x + 3=0
ax’+bx + ¢ =0
herea=2,b=-4, c=3
Discriminant = A = b? — 4ac
=(-4)2-4X2X3
=16-24
=-8<0
So, the given equation has no real roots.

24. Determine the nature of the roots: x2-6x+9=0
Solution: x*-6x+9=0

ax2 +bx+c=0
a=l, b=-6, c=9
Discriminant , A = b2 -4ac
= (- 6)- 4(1)(9)

36 - 36

= 0

Roots are real and equal.

25. Find the value of ‘K’ for the quadratic equation 4x>- kx +1 = 0, if it has
equal roots.
Solution : 4x*- kx +1=0

ax2+ bx +¢c =0

a=4, b=-k, c=1

Roots are real and equal

b’ —4ac=0
(—k)>- 4(4)(1) =0

18



k? = 16
k = +V16
k = +4

Pair of Linear Equations in two variables — Elimination Method

26. . Solve the pair of linear equations : x-y=5,2x—-3y=5
Solution : Elimination method

27.

Solution :

X-y=5—-(1)and2x—-3y=5—-(2)
multiply equation (1) by 3
3x+3y=15—-(3)
Sumof(2)+(3)
3x+ 3y =15
2x—3y =5
5x = 20

2—50, Xx=4
Substitute x =4 in equation (1)
4+y=5
y=5-4
y=1

~x=4andy=1

X =

Solve the pair of linear equations : x+y=6,x—y =2

x+y=6-(1)

x-y=2-(2)
2x =8

X =

19



28.

Substitute x =4 in equation (1)
4+y=6
y=6-4
y=2
x=4andy=2

For what value of ‘K” , the pair of linear equation Kx — 4y = 3,

6x — 12y = 9 has infinitely many solutions:

Solution:

Kx—4y=3and 6x—12y =9
Kx —4y—3=0and 6x—12y-9=0

Here, a; = K,
bi=-4,
c1=-3
a, =6,
by=-12,
c2=-9

20



Arithmetic progression
e nth term of A.Pisan=a+ (n-1)d

e Sum of first n terms of APis S= g [2a+ (n-1)d] or S= g [a+1]
29. Find the 13thterm ofan A.P3, 8, 13, .. ... ..

Solution:
a=3, d=a,—a;=8-3=5 n=13 ap="7

an=a+(n-1)d
a1z =3+ (13-1)5
aiz=3+ (12)5
a13=3+60

. d13 = 63

30. Find the sum of first 20 terms of the series 2+6+10+

HoWMmNBE: a=2 d=a,—a;=6-2=4 nN=20 Sy="?
Sn = [2a+(n-1)d]
20
Szo = ? [2 X2 +(20-1)4]
Sz = ? [4 +(19)4]
Sy0= 22—0 [4 + 76]

S»0 =10 [80]

.. S50 =800

21



Coordinate geometry

e Examples on distance formula
e Examples on section formula
e Examples on area of triangles
31. Findthe distance between the origion and a point (8,-6).

Solution:
(8,-6)=(x,y)
d=.x2%+ y?
d=./82+ (—6)2
d =100
d = 10 Units
32. Find the distance between (-5 ,7) & (-1, 3)

Soliution: d = \/(xz —x1)%+ (y2 —y1)*
PQ =/(-1—(=5))2+(3—7))?

= J(—1+5)2+ (—4)?

= V16 + 16
PQ = /32 Units.

33. Find the point on Y-axis which is equidistant from A (6, 5) & B (-4, 3)

Solution: The point on Y-axis be (0,y).
According to given PA =PB

(6-0)* + (5-y)° (-4-0)*+(3-y)?

36 + 25 + y>-10y 16+ 9+y2-6y

Y2-y2-10y+ 6y = 25-61

-4y = -36, y= __—346 y=9

Point on Y-axisis (0, 9)

22



34. The distance betweenP (2, -3) & Q (10, y) is 10units.Find Y.
Solution:  (xy,v1)=(2,-3), (x2 ,y2)=(10,y), d=10

d=/(x2 —x1)2 + (¥2 — y1)?

10 = /(10— 2)2 + (y — (-3) )?

10 = /64 + (y + 3)?2
(10)2 = 64 + (y+3)?

100 - 64 = (y+3)2

(y+3)> = 36,
Y+3 =16,
y=6-3 y=-6-3

y =3, or y=-9
35. Find the mid point of line segment joining the points (4, 1) & (2, 7)

Solution: (x1,y1)=(4,1), (x2,y2) =(2,7), m: m=1:1

[x1+x2  y1+y2
P(x’y)=_ 2’ z]

= (3,4)

36. Find the coordinates of a point which divides the line segment

joining the points (4, -3) & (8, 5) internally in the ratio 3:1.

Solution: (x3,y1) =(4,-3), (x2,¥2) =(8,5), m:m=3:1

mqxy +m2x1]
mq+my

‘- |

23



X = [3(8)+1(4)] _ [ﬂ] 28

3+1 4 4
X= 7
_ myyz+myyq|
y mq+m;
3(5)+1(-3)]
y [ 3+1
_ [15—3] _ E
- 4 T4
y = 3

The pointis (7,3)

37. In what ratio does the point (2,5) divides the line segment joining

the pointsA(-6,2) and B(3,-5).

Solution: (x,y)=(2,5),

(x11y1)=('6l2)l (Xz,Vz)=(3,-5), m1:m2=?

mq X1—X
my - X—X2
—-6-2
- 2-3
— 8
| 1

24



38. In what ratio does Y-axis divides the line segment joining the points

(5,-6) and B(-1,-4). Also find the coordinates of the point of

intersection.

Solution: Let the ratio be K:1 and the point on Y-axis be(0,y).

0, y) = [m1x2+m2x1 m1}’2+m2)’1]
! mq+my ’ mq+my

-k+5 —4-k—6]

(0, v)=|

k+1’ k+1
-k +5
k+1 0
-k +5 =0
k=5

The ratio is 5:1

Substitute k value we get

Consider, (0, y) = [_k+ > _4k_6]

k+1’ k+1

[—k+5 —4k—6]

k+1 '’ k+1
—4X5 — 6
- [0’ 5+1 ]

- [0, =

25



39. Find the coordinates of points which trisects the line segment

joining the points A (2, -2) & B (-7, 4)

Solution: A P Q B
Let the points on AB be P and Q

P divides AB in the ratio 1:2.

: mqxz+mpxqy m +m
The coordinates of P = [ 1X2TM2X1  M1Yy2 23’1]

mq+myp ! mq+my

_ [1(—7)+2(2) 1(4) + 2(-2)
B 1+2 ’ 1+2

3 ' 3

24

The coordinates of P= (-1, 0 )

=5

. Qdivides AB in the ratio 2:1.

The coordinates of Q

mixz+tmpx; My, +sz’1]
mq+my ! mq+m;

_ [2(—7)+1(2) 2(4)+1(—2)]
B 2+1 7 2+1

[—14+2 8—2]
3 ' 3

The coordinatesof Q = (-4, 2)

26



40.Find the area of a triangle with vertices of Q (1, -1), (-4, 6) & (-3, -5)

Solution: (X1 ,Y1)=(1, -1), (X2, Y2)= (-4 , 6) (X3, Y3) = (-3, -5)

Area of triangle = % {X1 (Y2 - y3)+ X2 (Y3 - Y1)+ X3 (Y1 - Y2)}
= 2 [1(6+5)+(-4) (-5 +1) + (3) (-1-6)]
_ % (11 + 16 +21)

= %X48 = 24 sq. units.

41.Find the value of k when the points A (2 ,6),B (4, k) & C (6, -2) are

collinear.
Solution: Given the points are collinear , area of triangle=0

(X11Y1)=(21 6): (XZIY2)=(4Ik) (X3,Y3)=(6,-2)

-~ Area of triangle= 0
{x1 (y2 - ya)+ X2 (ys - y1)+ X3 (y1 - y2)}=0
[2(k+2)+4(-2-6)+6 (6-k)] =0
[2(k+2)+4(-8) +6 (6-k)]=0
2k +4-32 +36-6k = 0
-4k +8 =0

K =2

27



42.Find the area of a quadrilateral whose vertices taken in order are A (-5, 7)

,B(-4,-5)C(-1,-6) & D (4, 5)

Solution : p/ B

D C

Area of triangle AABD

A(X:,Y1)=(-5, 7), B(X2,Y2)=(-4 ,5) & D(Xs,Ys)=(4, 5)
Area of triangle AABD = —{x: (y2 - Y3+ X2 (y - ya+ Xs (y1 - y2)}
= 2[5 (-5 -5) +(-4) (5 - 7) +4 (7 + 5)]
= 2[50+8 +48]

= 1x106
2
= 53 sg. units

Area of triangle ABCD

) 1
Area of triangle ABCD = E{xl (y2 - y3)+ x2 (ys3 - yi)+ x3 (y1 - y2)}

- % [-4 (-6-5)-1(5+5)+4(-5+6)]

= ~[44-10+4]
- 2x38
2
= 19 sq. units

. Area of a quadrilateral ABCD = 53+ 19 =72 sq. units

28



43. Find the area of a triangle formed by joining the midpoints of sides of a

triangle whose vertices are A (0, 1), B(2, 1) & C(O0, 3)

B Q C
Let P is the mid point of AB, Q is the mid point of BC,R is the mid point of AC.

The coordinates of P = [xl;’xz ,3’1;3’2]

2’ 2

[0+2 1+1] _ [2 2]
- |5 5| =

The coordinates of P = ( 1, 1)

. X1+x +
The coordinates of Q = [ 12 2 ,}’12}’2]
[2+0 1+3] _ [2 4]
" l2 2217 12’2

The coordinatesof Q = ( 1, 2)

The coordinates of R= [xl“;xz ,yl“zLYZ]

[0+0 1+3] _ [0 4]
- T 127 2

2 ' 2 2

The coordinates of R =( 0, 2)

P(1,1), Q1, 29 & R(0,2)

29



(Xi,Y1), (%,Y) & (X ,Ys)
APQR = g{xs (v2-ya)+ Xz ya - o)+ X (v - va)}
= 2[1(2-2)+1(2-1)+0(1 - 2)]

- §[1X0+1X1+0X(-1)]
= 2[0+1+0] = >X1

A PQR = % sg. units .

30
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