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VERY IMPORTANT FORMULAE / STATEMENTS

ARITHMETIC PROGRESSIONS

General form of arithmetic progression a, (a+ d),(a+ 2d),........a+ (n — 1)d
nth term of arithmetic progression a, =a+ (n — 1)d

nth term from last ofan APis= [ — (n — 1)d

The relation between any two terms of an AP is a, = aq + (p — q)d

a a .
‘; qq (when any 2 terms are given)

Common difference of AP, d =

Common difference of AP, d= a, —a; or d= —a::__la
n(n+1)

2

The sum of first n positive integers S, =

The sum of first n odd natural numbers S, = n?

The sum of first n even natural numbers S, =n(n + 1)

10) Sum of first n terms of an AP S, = % [2a+ (n —1)d]

11) Sum of first n terms of an AP Sn=%[3+an] or Snzg[a+l]

12) In any progression S, — S,_; =a,

+
13) Ifa, b, care in AP, then the arithmetic mean between a and c is given by b = %
SIMILAR TRIANGLES
14) In AABC if DE Il BC then
A
Thales theorem corollary of corollary of
v E Thales theorem Thales theorem
B C
AD_AE AD_@_E %_E
DB EC AB  AC BC AB  AC
A

15) In the given fig. if AABC ~ APQR then

ar (AABC) _ (@)2 _ (E)Z - (E)Z - (ﬂ)2 Hihc QL/ILR

ar(APQR) ~— \PQ QR PR PN M N

16) In right angled A ABC ifZABC = 90° then
AC? = AB? +BC? (Pythagoras Theorem)
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17) Pythz';lgorean Details Pyth'a sorean Details
Triplets Triplets
3,4,5 32 + 42 =57 8,15,17 82 + 152 =172
6,8,10 6% + 82 =102 12,16,20 122 + 162 = 202
: 512,13 52 + 122 =132 10,24,26 10% + 242 = 262

PAIR OF LINEAR EQUATIONS IN TWO VARIABLES

18) Standard form of linear equation in one variable ax + b = 0 (here a # 0)

19) Standard form of linear equation in two variables ax + by + ¢ = 0 (here a? + b? # 0)
20) The general form for a pair of linear equations in two variables x and y is
a1x +byy+c; =0 Here ay, by, ¢1, a,, by, c, are all real numbers
ax +byy+c; =0 } and  a;2+b;°#0, a2+by°#0
21) a4x +byy+c¢; =0
a;x + b,y + ¢, = 0 The lines represented by these equations

a b
% Intersectif — # b_1 and pair of equations has a unique solution.
az 2

a b c
¢ Coincide if a_l = b_1 = C—1 and pair of equations has infinitely many solutions.
2 2 2

a b c
% Are parallel i a_1 = b_1 * C—1 and pair of equations has no solution.
2 2 2

22) For the pair of linear equations a;x + by + ¢; = 0and a,x + b,y +c, =0 the
equation used to find solutions by Cross Multiplication Method is
X y 1

bic; — bycy C10; — Caq aib, — ab,

OR

. bic; — bycy 010 — Gy

B a;b, — azby’ Y= a b, —az b,

CIRCLES

23) Aline that intersects a circle at two distinct points is called a secant.

24) Aline that intersects a circle at only one point is called a tangent.
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25) The tangent to a circle is a special case of the secant, when the two end points of its
corresponding chord coincide.

26) The tangent at any point of a circle is perpendicular to the radius through the point
of contact.

27) The length of tangents drawn from an external point to a circle are equal.

28) The length of the tangent drawn from an external point at a distance of ‘d’ units
from the center of the circle of radius ‘r’ is given by t = Vd? — r?

AREAS RELATED TO CIRCLES

29) Length of the circumference of a circle of radius r = 2nr
30) Length of the circumference of a circle of diameter d = nd

31) Area of a circle of radius r = 72 sq.units

32) Area of the quadrant of a circle of radius r = %nrz sg.units

0 :
33) Area of the sector of angle 8 = 360 % mr? sq.units

34) Length of an arc of a sector of angle 6 = 3% X 271 units

35) Area of the segment of a circle = (Area of the corresponding sector - Area of the
corresponding triangle).

CONSTRUCTIONS

36) In the given fig. the angle between the tangents s A
ZAPB = 180" — ZAOB @ P

37) In a circle the point of intersection of the perpendicular bisectors of two non-parallel
chords is the center of the circle.

COORDINATE GEOMETRY

38) Distance between the points P(x;, y;) and Q(x,, ¥,) is PQ=+/(x; — x1)% + (y, — y1)?

39) Distance of a point P(x, y) from the origin is given by /x? + y?

40) The coordinates of the point P(x, y ) which divides the line segment joining the points

m;xX;+Mmyx; MyY; +m2y1)

A(xq, and B(x,, internally in the ratio m;: m, are (
(1, Y1) (x2, ¥2) y 1+ My m+m, ' mg+m,

41) The coordinates of the mid-point of the line segment joining the points P(x;, y;) and

Q(x3, y,) are (—xlzxz: —yl;ryz)
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42) Area of the triangle whose vertices are (x;, y,), (x,, y,) and (x3, y3)is

% [x1(y2 — ¥3) + x,(y3 — y1) + x3(y; — ¥2) ] sq.units

REAL NUMBERS

43) Euclid’s Division Lemma : Given positive integers a and b, there exist unique integers

g and r satisfying a =bg+1r, 0<r <b.
44) For any two positive integers aand b, HCF (a ,b) X LCM (a,b)=a X b.

45) If x = ;p (‘here p, q are co-primes) is a rational number which has a terminating

decimal expansion then q is of the form 2™ X 5™ ('n, m are non-negative integers )

POLYNOMIALS

46) A polynomial of degree 1 is called a linear polynomial.

47) A polynomial of degree 2 is called a quadratic polynomial.

48) A polynomial of degree 3 is called a cubic polynomial.

49) The general form of a linear polynomial in x is of the form ax + b, wherea, b are
real numbers and a # 0

50) The general form of a quadratic polynomial in x is of the form ax? + bx + ¢, where
a,b,c arereal numbersand a # 0

51) The general form of a cubic polynomial in x is of the form ax3 + bx? + cx + d,

wherea, b, c, d are real numbersand a # 0
-b
52) The zero of a linear polynomial ax + b is= e
53) If a and P are the zeros of the quadratic polynomial ax? + bx + ¢, a # 0 then
-b

% Sum ofzeros a + ff =—
a

C
¢ Productofzeros a f =—
a

54) If a, B and y are the zeros of a cubic polynomial ax® + bx? + cx + d then,

a+ pry== aB+pBy+ya == afy= =

a a

55) Quadratic polynomial with a and f as its zerosis x2 — (@ + f)x + a B.
56) Cubic polynomial with a, § and y as its zeros is

x* = (a+B+y)x*+ (af + By +ya)x — aPy
57) Alinear polynomial has only one zero.

58) A quadratic polynomial can have atmost 2 zeros.
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59) A cubic polynomial can have atmost 3 zeros.

60) A cubic polynomial has at least one zero.

61) A polynomial of degree 'n’ has atmost n zeros.

62) The graph of alinear polynomial is a straight line.

63) The graph of a quadratic polynomial is called parabola.

64) In the quadratic polynomial ax? + bx + ¢ if a > 0, then its graph opens upwards.

65) In the quadratic polynomial ax? + bx + ¢ if a < 0, then its graph opens upwards.

66) In the quadratic polynomial ax? + bx + ¢ ifa = c, then the zeros are reciprocals
to each other.

67) Division Algorithm for polynomials is given by p(x) = g(x)q(x) + r(x)

p(x)—r(x)

68) In polynomial division: Divisor g(x) = e

QUADRATIC EQUATIONS

69) The standard form of a quadratic equationinx is ax?2+bx+c=0

here a, b, ¢ are real numbersand a # 0

) . . —b + Vb2 — 4ac
70) Formula used to find the roots of a quadratic equation is x = — .

71) Discriminant of a quadratic equation is b? — 4ac

72) A quadratic equation ax? + bx + ¢ = 0 has
% two distinct real roots, if b> — 4ac > 0,
% two equal real roots, if b2 — 4ac =0,
% no real roots, if b> — 4ac < 0.
73) In quadratic equation ax? + bx + ¢ =0 ifb%? — 4ac =0
then the roots of the equation are x = % or x = %
74) In quadratic equation ax? + bx + ¢ = 0 if b = 0 then the roots are additive
inverse.
75) In quadratic equation ax? +bx + ¢ = 0 if a = ¢ then the roots are reciprocals to
each other.

76) In quadratic equation ax? + bx + c = 0 if ¢ = 0 then one of the roots will be zero.

77) In quadratic equation ax? + bx + ¢ =0 if %b = +/ac then the roots are equal.
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INTRODUCTION TO TRIGONOMETRY

78) The trigonometric ratios of acute angle A in the given right triangles .

A c B
h .
adj hyp Yp opp opp ad;j
B opp C A adj B c hyp A
Trigonometric ratios of acute angle <A
opp adj opp
SiInA = — COsA = — tanA = —
hyp hyp ad]
h h dj
cosecA = b secA = Lp cot A= 2
opp adj opp
Reciprocals of trigonometric ratios
inA = ! A= ! tan A = !
sma = cosec A cosa = secA ana= cot A
A= ! A= ! tA= !
cosec A= sin A sech = cos A cora= tan A
i A
79) tanA = S0 and cotA = —
cosA sin A
80) Trigonometric ratios of some specific angles
o o o o o
A 0 30 45 60 90
1 1
sin A 0 — — ﬁ 1
2 V2 2
cos A 1 V3 i l 0
2 V2 2
tan A 1
0 — 1 3 N.D
7 V3
cosec A 2
N.D 2 2 - 1
vz 3
secA 1 i V2 2 N.D
7 .
cotA N.D J3 1 i 0
' V3
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81) Trigonometric Ratios of Complementary angles
sin(90°— A)=cosA or cos(90°— A)=sinA
tan (90° — A) = cotA or cot(90°— A)=tanA
cosec (90° — A) =secA or sec(90°— A) = cosec A

Trigonomtric Identities
82) sin? A+ cos?A=1
83) 1+ tan? A = sec? A or sec’A—tan’A=1
84) 1+ cot? A= cosec?A or cosec?A—cot?A=1
85) sinA=1— cos?A=(1+cosA)(1—cosA)
86) cos?A=1— sin2A=(1+sinA)(1—sinA)
87) sinA = V1— cosZA
88) cosA = V1 - sinZA

SOME APPLICATIONS OF TRIGONOMETRY

89) In right triangle ABC if <A = 6 is an acute angle then c
+ Heighth=tan6 x d L x
+ distance d =cot® X h 8
B A
% slant height x = —— oOF x = — ‘
< STAnthelsht X=Gne X= Cos 6
STATISTICS

Upper class limit + Lower class limit

90) Mid-point or Class mark = >

91) Formula to find the Mean of Grouped data

Xfixi
Xfi

+* Direct Method : Mean x =

xfid;
fi

# Assumed Mean Method : Mean X =a +

% Step-deviation Method: Mean X =a + (Zz];}ul) X h
l
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92) Formula to find the Mode of Grouped data

f1- 1o

2F1—Fo—Ta| < "

% Mode=1+ [

93) Formula to find the Median of Grouped data

n
— - cf
% Median =1+ [ZT X h

94) Empirical relationship between the three measures of central tendency :
% 3 Median = Mode + 2 Mean.
+* Mode = 3 Median — 2 Mean.
+ 2 Mean = 3 Median — Mode.

PROBABILITY

E
95) Probability of an event P(E) = %

> here n(E) is number of outcomes favourable to E and

» n(S) is number of all possible outcomes .

96) The probability of a sure event (or certain event ) is 1.
97) The probability of an impossible event is 0.
98) The probability of an event, P(E) is a number such that 0 < P(E) < 1.
99) An event having only one outcome is called an elementary event.
100) The sum of the probabilities of all the elementary events of an experiment is 1.
101) IfE and (E) are complementary events,then P(E)+ P(E)=1.
102) Ifacoinis tossed once then the sample space S={H,T} -~ n(S) = 2
103) If two coins are tossed simultaneously then the sample space
S = {HH,HT, TH, TT} -~ n(S) = 4
104) If three coins are tossed simultaneously then the sample space
S = { HHH, HHT,HTH, HTT, THH, THT, TTH, TTT } -~ n(S) = 8
105) If adie is thrown once then the sample space S={1, 2, 3,4, 5,6} -~ n(S) = 6
106) If two unbiased dice are thrown simultaneously then the total outcomes

n(S) = 36.

DDPI Office, Ramanagara Page 10

2019-20



Yashassu - Question Bank

SURFACE AREAS AND VOLUMES

107) Table containing the formulae used to find the surface areas and volumes of solids
SOLIDS LSA TSA VOLUME
CUBE 432 6a’ a3
CUBOID 2h(l +b) 2(Ib+bh+hl) [xXbxh
CYLINDER 2mrh 2nr(h +r) mir’h
CONE Tirl mr(l+ 1) %nrzh
4
SPHERE 4mr? 4mr? 3 ir3
HEMISPHERE | 2mr? 3mr? =y
FRUSTUM 1
of a CONE T[l(rl tr; ) T[l(rl + 13 ) + 1T(r1 2 +r, 2) g‘l’[h (rq 24 I, 2 4 ryry;)

108)
109)

110)

D

2)

3)

4

DDPI Office, Ramanagara Page 11

Perimeter of the base of cyclinder / cone / hemisphere = 2nr
Slant height of a Cone / =+Vr? + h?

Slant height of frustum of a cone 7 = \/h2 + (r; —r; )2

UNIT -1 : ARITHMETIC PROGRESSION
1 Mark Questions (MCQ)

Which of the following is an AP ?
A)2, 4 816 oo B) 2, =, 3, = e

01,3 9 27 o e D) 1,3,4,6 cceove e

b_
Ifa,band c arein AP ,then 2—a is

c—b
b

A) 2 B) 0 01 D) 2a

%, %, —%, —%, vee wee oo o . COommon difference of this AP
1 1 2

A) -1 B) By o)) - D) 3

10, 7, 4, ...... v oo ... 30t term of this AP

A) 97 B) 77 c)—-77 D) —87
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1

5) -3, -5 2, e s e oo e 11t term of this AP is
A) 28 B) 22 C)-38 D) —48
6) Inan AP ifa, = 3 + 4n then the value of a; is
A) 15 B)9 )12 D) 13
7) InanAPif S, = 4n—n?then d is
A)2 B)1 -2 D)-1
8) InanAPif S =30 and S, = 20 then asis
A) 10 B) 50 C) 20 D)9
9) Ifa;, =6 inan AP of 13 terms then the value of S;5 is
A) 42 B) 24 C) 87 D) 78

10) The sum of first 50 odd natural numbers is
A) 250 B) 500 C) 2500 D) 5000

1 Mark Questions (VSA)

11) Write the nth term of an AP whose first term is a and common difference is d.

12) Inan AP ifa, =3 + 2nthenfind a, .

13) If — 3, a, 2 are the three consecutive terms of an AP then find a.

14) V2, V8, V18, ... write the next term of this AP.

15) Who is the famous mathematician who easily calculated the sum of first 100
natural numbers ?

16) If a, b and ¢ are in AP ,then find (¢ —b) — (b — a).

1B [2)c [3)Aa [4)C [5B [6)A [7)C [8)A (99D |10)cC

Ans
11) ay=a+ (n—1d | 12)a, =11 |13) ——| 14)32 | 15) Gauss | 16) 0

2 Marks Questions (SA)

17) Inan AP 2,7,12, ..ccocveeveens find the 10t term.
Solution: InthisAP a =2and d =a,—a;, =7—-2=5, a,;q =?

a,=a+n-1)d
a10:2+(10_1)5
a10:2+9><5

Ao =2+45
v A9 =47
18) In an AP 21,18,15, ........... find 35t term .
19) Inan AP 3,8,13, ...ccccevene. find 10th term .
20) Inan AP 10, 7,4, ..cccceueue.e. find 30t term .
21) Inan AP — 3, —%, 2, ceeeereieein find 11t term.
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22) Inan AP 10,7,4, ............... —62 find 11% term from last.
Solution:InthisAP d =a, —a; =7—-10= -3 and |l = —62

11t term from last = ?

ntt term of an AP fromlast=1[1— (n — 1)d

11t term of this AP fromlast = —-62 — (11— 1)(-3)
11t term of this AP from last = —62 — (10)(—3)
11t term of this AP from last = —62 + 30

~ 11 th term of this AP from last = —32

23) Inan AP 3,8,13, ............. 253 find 20t term from last.
24) Inan AP 21,18, 15, ............ —81 find 28t term from last.
25) Which term of the AP 21,18, 15, ........... is —817?

Solution : Here a =21andd =a, —a; =18—-21= -3, a, = —-81,n =?
a,=a+n-1)d

—81=21+((n—-1)(-3)

—81=21-3n+3

3n =24 +81
3n =105
105
n=
~n=235
~ 35t term of the given AP is —81.
26) Which term of the AP 3, 8, 13, ............ is 787
27) Which term of the AP 7,13, 19, ............ is2057?
28) Find the sum of the AP 8, 3, —2, .......... upto 22 terms.
Solution:a = 8, Sop =7

d:az_a1:3_8:_5

n

Sn = 3 [2a+(n—1)d]
S0 = = [2(8) + (22— 1)(-5) ]
Syo = 11[16 + 21(=5)]
Sy0 = 11[16 — 105]
Syo = 11x -89
Sy0 = —979
29) Find the sum of the AP 2, 7, 12, ......... upto 10 terms.
30) Find the sum of the AP — 37, —33,—-29, ........... upto 12 terms .

DDPI Office, Ramanagara Page 13
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3 Marks Questions (LA-1)
31) In an AP if the first term is 38 and 16t term is 73 then find its 31stterm .

Solution : Here a; = 38 and a;¢ = 73 then a3y =?

Inan AP d = Ip~ %
P—q

e~y

d= 16 —1

_73-38 35 7

15 15 3

as; =a; +30d

a3 =38 +30(2)

az; =38+ 70

az; =108
32) In an AP if the 3rdterm is 12 and 50t term is 106, then find its 29t term .
33) In an AP if the 34 term is 4 and 9t term is —8, then find its 5 term .
34) Find the sum of first 40 positive integers divisible by 6

Solution:6, 12, 18,............ 240 (40t termis 40 x 6 = 240)
n=6+12+18+ ............. + 240

S
Sy =6(1+243+ e +40)
S :6[40><(40+1)
2
S
S

S

] (*+ sum of first n natural numbers S, = An+1)

)

S

=6 x20x41
n = 120 X% 41
Sn =4920
. the sum of first 40 positive integers divisible by 6 is 4920.
Alternate Method

S

Solution : 6, 12, 18, ........... (upto 40 terms )
a =6, S40 =7
d=a,—a;=12—-6=6

S, = 3 [2a+(n—1)d]

2[2(6) + (40— 1)(6) |

%)
N
o

Il

Sy = 20[12 + 39(6)]
Sy = 20[12 + 234]
Sy = 20 X 246

520 = 4920
. the sum of first 40 positive integers divisible by 6 is 4920.
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35) Find the sum of first 15 multiples of 8 .
36) Find the sum of multiples of 7 between 100 and 200 .

Solution : §;, =105+1124+119+.....cccouuuuneee. + 196

Sn =7(15+164+17 4. +28)

Sp =7 [ng(zgﬂ) — 14X(;4+1)] (*+ sum of first n natural numbers S,, = n(n2+1))
S, = 7[14x29 — 7 x 15]

S, = 7[406 —105]

S, = 7x301

S, = 2107

. the sum of multiples of 7 between 100 and 200 is 2107 .
Alternate Method

Solution: 105+ 112 4+ 119 + ............ + 196
a = 105, l=a,= 196, S, =7
d=a,—a; =112-105=7
a,=a+n-1)d

196 =105+ (n — 1)7

196 -105=7n—-7

91+7=7n

98 =7n

n=14

n
Sp =5 la+l]

14
S;s = — [105+ 196 ]

2
514 = 7[301]
514 = 2107

. the sum of multiples of 7 between 100 and 200 is 2107 .
37) Find the sum of odd numbers between 0 and 50.
38) Find the sum of the terms from 10th term to 20th term of AP 3,7,11, 15..........

39) If 10 times the 10t term of an AP is equal to 15 times the 15% term, find the 25t
term.
Solution: Inan AP 10 X a,, = 15 X a,< (given)

10[a+ (10 -1)d] =15[a+ (15— 1)d] [~ a, =a+ (n—1)d]
10(a + 9d) = 15(a + 14d)

10a +90d = 15a + 210d

10a — 15a = 210d — 90d
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—5a =120d
120
a=-"5
a=-24d = o——— >(1)
as =a+ (25-1)d
a,s = a+ 24d

a,s = —24d + 24d (~ from eqn. 1)
ays = 0

40) The 8t term of an AP is zero. Prove that its 38t term is triple its 18t term.
Solution: In an AP ag = 0 (- given)

a3 = ag +10d (vap=aq+(p—q)d)
a18 = O + 10d

a;g = 10d S—

asg = a.g + 20d (vap=aq+(p—qd)
asg = 10d + 20d (+ from eqn. 1)

Q3zg = 30d

a38 = 3 X 10d

azg = 3 X aqg (~ from eqn. 1)

. Hence the 38t term is triple its 18t term

41) If S,, the sum of first n terms of an AP is given by S, = (3n? — 4n), then find its
25t term.
Solution: Inan AP S, = (3n?2 —4n) and a,s =?

S,s = (3 X 252 — 4 x 25)

S,s = (1875 — 100)

S,s =1775 >(1)
S,e = (3 X 242 — 4 x 24)

S,, = (1728 — 96)

824 = 1632 —————— >(2)
Sz5 —Sz4 = ags (*Sp—Sp—1 =ay)
825 - 824 = 1775 - 1632
naps = 143
4 Marks Questions (LA-2)

42) The 7t term of an AP is four times the 21d term and the 12t term exceeds thrice
the 4t term by 2. Find the progression.

43) Four numbers are in AP. The sum of extremes is 10 and the product of the means
is 24. Find the numbers.

44) The sum of 4th and 8t terms of an AP is 24 and the sum of its 6th and 10t terms is
44. Find the sum of first three terms of the AP.

45) The sum of three positive integers in AP is 24 and their product is 480. Find the
numbers.

DDPI Office, Ramanagara Page 16
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46) Find three numbers in AP whose sum is 24 and the sum of whose squares is 224.

47) Find the sum of first 10 terms of the AP whose 12t term is —13 and the sum of
first 4 terms is 24.

48) Divide 32 in four parts such that they are in AP and the ratio of product of
extremes to the product of means is 7:15. Find the numbers.

5 Marks Questions (LA-3)

49) Show that the sum of the first n even natural numbers is equal to (1 + nl) times

the sum of the first n odd natural numbers.
Solution: Let S; denotes the sum of the first n even natural numbers.
S1=2444+6+ e, up to n terms

a=2, d=4-2=2, n=n
81:%[2a+(n—1)d]

81:%[2x2+(n—1)2]

2n
81:7[2+n—1]

Si=nn+1) — ()

Let S, denotes the sum of the first n odd natural numbers.
So=14+3+54 up to n terms

a=1, d=3-1=2, n=n

S; =—[2a+ (n—1)d]

82:%[2x1+(n—1)2]

2n
82:7[1+n—1]

SZ = n2 - > (2)

S

S1_ n(n_;’l) [+ from eqn.(1) eqn. (2)]
S, n

S (n+1)

S, n

S; n 1
2=+

S, n n

S1 1
—=(14+=

S, ( * n)

Hence, S; = (1 + %) S,

50) Find the sum of all natural numbers less than 1000 which are neither divisible by
2 nor by 5.

DDPI Office, Ramanagara Page 17

2019-20



Yashassu - Question Bank

51) Ifthe ratio of the sum of m terms and n terms of an AP be m?2: n?, prove that
the ratio ofits m-th and n-thtermis (2m —1):(2n—1).

UNIT -2 : TRIANGLES

1 Mark Questions (MCQ)
1) Inthe adjoining figure if DE Il BC, then the value of x is

A) 3.36 cm B) 4.34 cm

C) 741 cm D) 4.66 cm

2) If perimeters of two similar triangles are in the ratio 5:4 then the ratio of their
corresponding sides is,
A) 5:4 B) 4:5 C) 10:2 D) 2:10
3) The sides of a triangle are 3,4, 6 units . The corresponding sides of another triangle

similar to this are ( in units )
A) 8,6,12 B) 9,12,18 ¢ 84,9 D) 2,4%,4

4) Ata certain time of the day, a man 6 feet tall, casts his shadow 8 feet long . At the
same time the length of the shadow cast by a building 45 feet high is

A) 90 B) 60 C) 48 D) 54
5) The ratio of corresponding sides of two similar trianglesis 2 : 1. The ratio of their
areas is
A) 2:1 B) 4:2 C) 4:1 D)1: 4

6) Ifthe ratio of areas of two similar trianglesis 16 : 81 then the ratio of their
corresponding sides is

A) 2:3 B) 7:9 C) 4:9 D)81: 61

7) Among the following measures which one does not represent the sides of a right
triangle ?

A)9,12,15 B) 3,4,5 €)2,1,/5 D) 5,7,9
8) The side of a square is 12c¢m .The length of its diagonal is

A) 12cm B) 12v2cm C) Vv12cm D) V2 cm
9) The length of the diagonal of a square is v50 m. Its side is

A) V10m B) 5V2m C) 2v5m D) 5m
10) In AABC if AB = 63, AC = 12cmand BC = 6cm then ZBis

A) 120° B) 60° C) 90° D) 45°
11) Height of an equilateral triangle whose side is 2a units is

A)+3a units  B)+/3 units C) 3va units D) +/2 aunits

1 Mark Questions (VSA)

12) State Thales Theorem.
13) State Pythagoras Theorem.
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14) State Converse of Pythagoras Theorem.

15) Write the two conditions for two polygons of same number of sides to be similar.

16) State Converse of Thales Theorem.

17) The areas of two similar triangles are in the ratio 4:9. Find the ratio of their
corresponding medians.

Ans |[1)D [2)A 3)B |4)B [5)C |6)C |7)D |8B |9)D |10)C |11)A

12) If a line is drawn parallel to one side of a triangle to intersect the other two sides in
distinct points, the other sides are divided in the same ratio.

13) In a right triangle, the square of the hypotenuse is equal to the sum of the squares of
the other two sides.

14) In a triangle if square of one side is equal to the sum of the squares of the other two
sides, then the angle opposite to the first side is a right angle.

15) All the corresponding angles of polygons are equal and all the corresponding sides
are in the same proportion.

16) If a line divides any two sides of a triangle in the same ratio, then the line is parallel
to the third side.

17) 2:3

2 Marks Questions (SA)
18) In the given fig. if DE || BC then find EC.

Solution : In AABC DE Il BC
AD = 1.5cm, DB = 3cm and AE = 1cm

AD AE

0B = EC (Thales theorem)
1.5 1

3 EC

5 _ 1

30 EC

1 1

2~ EC

EC = 2cm

19) In the given fig. if DE Il BC, then find AD.

20) InAABC DEIBC, AD=x+1, DB=x—-1
AE =x+ 3 and EC = x, find x. x+3
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21) In the given fig. if AQ L AB, PB L AB, AD= 20 cm /rl
BD = 12 cm and PB = 18 cm then find AQ. B

PS PT
22) In the fig. if — = — and /PST = /PRQ then
sQ TR

prove that APQR is an isosceles triangle . s T

23) A vertical pole of height 6m casts a shadow 4m long on the ground and at the same
time a tower casts a shadow 28m long . Find the height of the tower.

24) Let AABC ~ ADEF and their areas be respectively, 64cm? and 121cm?.
If EF =15.4cm, find BC.

Solution : AABC ~ ADEF

ar(AABC ) (BC
ar(ADEF) ~ \EF

64 ( BC )2
121~ \15.4

(2) =)

)2 [ Theorem |

8 _ BC

11 154

11xBC=154%x8

15.4%x8

BC = 11 A

BC=14%x8=11.2cm
25) In the fig. if DE | BC and AD:DB = 5:4 , then find the y :

ratios of areas of AADE and AABC . B c

26) Diagonals of a trapezium ABCD with AB Il CD intersect
each other at the point O. If AB = 2 CD, find the ratio of the areas of AAOB and
ACOD.

Solution : In trapezium ABCD, ABI DC

and diagonals intersect at O.
0
= AB=2CD = == > (1) . .

1 A B

In A AOB and A COD

/A =/C [alternate angles |

/B =/D [alternate angles |

A AOB ~ A COD [ AA similarity criterion |
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ar(ACoD) CD

0

4
1

2
—) [ Theorem on areas |
2

ar(a AOB )
ar(AcoD)

ar(A AOB ) (AB
(

ar(AAOB )

ar(ACoD) A B
27) Diagonals AC and BD of a trapezium ABCD with / ,/: ‘}N )

AB Il CD intersect each other at the point O. D C
OA OB

Prove that — = —.
oC 0D A

28) In AABC, D isa point on BC such that
#ADC = #BAC . Prove that CA?> = CB.CD

B D C
3 Marks Questions (LA -1)

29) Prove that the sum of the squares of the sides of a rhombus is equal to the sum of the

squares of its diagonals.

Solution: In rhombus ABCD , AB = BC = CD = AD [ ~ sides of rhombus are equal ]

Diagonals AC and BD intersect perpendicularly at O. A
ZAOB = 90’ ‘.
In right AAOB D - B
AB%= A0? + BO? [+ Pythagoras theorem ] "
AB?= (+AC)? + (5 BD)? [ AO =—AC, BO = —BD]
AB?= = AC? + — BD?

4 4
4AB%= AC? + BD? [+ Multiplying by 4 ]

— AB? + AB2 4+ AB2 4+ AB2 = AC2 + BD?
. AB% 4+ BC? + CD? + DA? = AC? + BD? [~ given AB = BC = CD = AD].

30) Two poles of heights 6m and 11m stand on a play ground. If the distance between

the feet of the polesis 12 m, find the distance between thier tops.

31) The perimeter of a right triangle is 20cm and the sides containing the right angle are

in the ratio 4 : 3 then find the sides.

32) ABCis an isosceles triangle with AC = BC. If AB2 = 2AC?, prove that AABC is a right

triangle . A

33) In fig. ABC and DBC are two triangles on the same base BC. B

. ar(AABC) AO 0
If AD intersects BC at O, show that =
ar(ADBC) DO

D
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34) In a quadrilateral ABCD the diagonals intersect at O.
AO co i
If =5 = 5o then prove that ABCD is a trapezium. R

A

35) In an equilateral triangle , prove that three times the square of one side is equal to

four times the square of one of its altitude .
Data : In equilateral triangle ABC, A

AB = BC = AC and AD is a perpendicular
height. ZADB = 90°
To Prove : 3AB? = 4AD?

Proof: In A ABD and A ADC B D
/D = /D =90’ [-given]

AB = AC [given]

AD = AD [* common side ]

AABD = AADC [*RHS Postulate]
+BD = CD = —~BC---->(1)

In right triangle ABD
AB?= AD? + BD? [+"Pythagoras theorem ]
2
2_ap2 4 (L -+ BD =2
AB?= AD? + (= BC) [+ BD =3BC]
AB?= AD? + - AB? [+ BC = AB]

4 x AB?= 4 x AD? + AB? [+Multiplying by 4]
4AB? — AB2= 4AD?
3AB? = 4AD?. Hence Proved

36) BL and CM are medians of a triangle ABC
right angled at A. Prove that
4(BL2? 4+ CM2) = 5BC2

Solution: in AABC, A =90’ c =

BL and CM are medians of a triangle ABC
From A ABC, BC?= AB? + AC? ----- >(1) (~Pythagoras theorem)

From A ABL,  BL?= AL? + AB? (~Pythagoras theorem)
2

BL>= (%) + AB? (~ L is the mid-of AC)

BL?= —2+ AB?

4BL?= AC%? + 4AB%2 e >(2)

From A CMA, CM?= AC? + AM? (~Pythagoras theorem)
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2
cm2= AC? + (22) (+ Mis the mid-of AB)

cM?= AC? + 22

4CM2= 4AC%? + AB2 - >(3)

adding (2)and(3), we have

4BL2 + 4CM? = AC? + 4AB? + 4AC? + AB?
4(BL? + CM?) = 5(AB? + AC?)

~ 4(BL? + CM?) = 5BC? [~ From (1)]

37) D and E are the points on the sides CA and CB

D
respectively of a triangle ABC right angled at C.
Prove that AE? + BD? = AB? + DE2.
Solution: in AABC, ~C = 90° C B

D and E are points on the sides CA and CB.
From A ABC,  AB?= AC? + B(C? ----- >(1) (~Pythagoras theorem)
From A ACE, AE?= AC? + CE? ----- >(2) (~Pythagoras theorem)

From A BCD, BD?= DC? + BC? ----- >(3) (~Pythagoras theorem)
From A DCE, DE2= DC? + CE? ----- >(4) (~Pythagoras theorem)
AE? + BD? = AC? + CE? + DC? + BC? ["adding (2)and(3)]

AE? + BD? = (AC? + BC?) + (CE? + DC?)
~ AE?+ BD? = AB% + DE? [From (1)and(4)]

38) Aladder reaches a window which is 12 m above the ground on one side of the street.
Keeping its foot at at the same point, the ladder is turned to the other side of the street
to reach another window 9 m high. Find the width of the street if the length of the
ladderis 15 m.

Solution: Accodring to data AB = 12m, CD = 9m

Length of the ladder BE = DE = 15m. B

From A ABE, D
BE%= AB? + AE?  (~Pythagoras theorem) 12m 158m

152= 122 + AE?

225 — 144 = AE? A E C
AE? = 81 PE— g >|
AE? = 9?2

#AE=9m ———— (1)

From A CDE, DE?= CD? + EC? (~Pythagoras theorem)

15%2= 92 4+ EC?
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225 —81 = EC?

EC2 = 144
EC2 = 122
EC = 12m ———— ~(2)

AC=AE+EC=9+12=21m [+From (1)and(2)]
. the width of the street is 21 m.

4 or 5 Marks Questions (LA-2/ LA-3)

39) State and prove Thales theorem (Basic Proportionality 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.

Data : In AABC DE Il BC. A

AD  AE N
To Prove: — = —
DB EC

Construction : Draw DM 1 AC and
EN 1L AB. Join BEand CD.

Proof:

ar(ABDE)

1
2 1 .

A f A =— X base X height
% DB X EN (~ Areao . ase X height)
ar(AADE)  AD

ar(ABDE) DB

ar(ACED)

NlHNlH

X EC x DM

ar(AADE) AE
ar(ACED)  EC

But ABDE and ACED are standing on the same base DE and between DE Il BC .
ar(ABDE) = ar(ACED) ---------- > (3)

=~ from equations (1), (2) and (3)
AD AE
DB EC

Hence the proof.
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40) AAA Similarity Criterion :
If in two triangles, corresponding angles are equal , then their corresponding sides
are in the same ratio ( or proportional ). Hence prove that the two triangles are
similar.

: . LA .

Data : In AABC and ADEF

/A= /D
/B =/E
/C=/F
AB BC AC
ToProve: — = — = —

DE EF DF
Construction : Mark points P and Q on DE and DF such that DP = AB and
DQ = AC.Join PQ.

Proof:In AABC and ADPQ

/A= /D (~Data)
AB = DP ( Construction )
AC=DQ ( Construction)

AABC = ADPQ (  SAS Postulate )

~ BC=PQ (~CPCT) ---------- > (1)
/B = /P (~CPCT)

/B =/E } (~Data)

s~ /P =ZE ( ~Axiom- 1)
= PQIIEF

DP p D
bP_PQ_DQ (~+ Corollary of Thales theorem )
DE EF DF

AB BC AC
— = —=— [+ fromeq. (1) and construction ]
DE EF DF

Hence the proof.
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41) Areas of Similar Triangles:

The ratio of the areas of two similar triangles is equal to the square of the ratio of
their corresponding sides .

P
| /E\
B/l_‘\c 3 L \R

M

Data : AABC ~APQR
AB _BC _AC
~ PQ QR PR

g =(r) = (@) =5

Construction : Draw AM L BCand PN L QR.

To Prove :

ar(AABC) % X BCxX AM

2 (- Area of A = — X base X height )

ar(APQR) % x QR x PN T2

Proof:

ar(AABC) _ BC x AM

ar(APQR) ~ QRXPN T >
In AABM and APQN
/B =/Q (+ AABC ~APQR)
ZM = /N =90’ (~-Construction)
~ AABM ~ APQN (*+AA Similarity criterion)
AM AB
R J—— > (2)
PN PQ
AB BC AC
But —=—= — ------ > (3) (~Data)

PQ QR PR

ar(AABC)  AB _ AB

ar@PQR) _ PQ X PQ (*+substituting egs.(2) and (3) in (1) )

ar(AABC) _ (ﬂ)z
ar(APQR) PQ
Now from eq.(3)

2 2 2
e = () = (@) =)

Hence the proof.

2019-20



Yashassu - Question Bank = 2019-20

42) State and and Prove Pythagoras Theorem.

“In aright angled triangle , the square on the hypotenuse is equal to the sum of the

”

squares on other two sides

A

B C

Data : AABC is a right triangle and Z/B = 90°
To Prove : AC2 = AB? + BC?

Construction: Draw BD 1 AC

Proof : In AADB and AABC

ZD = /B=90° (» Data and Construction )
/A= /A (*» Common angle )
AADB ~ AABC ( ~ AAA Similarity Criterion)
AD AB
L— = (> Proportional sides )
AB AC

AC.AD = AB2? ---——-> (1)

Similarly

In ABDC and AABC

/D= /B=90° (- Data and Construction)
/C= /C (~» Common angle)

ABDC ~ AABC (*+AAA Similarity Criterion)
E—E = i—g (*+ Proportional sides)

AC.DC = BC2 -----> (2)

AC.AD + AC.DC = AB? + BC? [+ By adding (1) and (2) ]

AC (AD + DC) = ABZ + BC?
AC x AC = AB? + B(? (- from fig. AD + DC = AC)
AC? = AB? + BC?

Hence the proof.
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43) State and and Prove the converse of Pythagoras Theorem .

“In atriangle, if square of one side is equal to the sum of the squares of the other
two sides, then the angle opposite to the first side is a right angle ”.

Data:In A ABC, AC? = AB? + BC?

To Prove : /B = 90°

Construction : construct another APQR right angled at Q such that
PQ = ABand QR = BC

Proof: In APQR

PR? = PQ? + QR? (+ £Q = 90°, Pythagoras theorem)
PR? = AB? + BC? ————>(1) (- By Construction)

AC? = AB? + BC? ———>(2) (- Data)

~ AC = PR —-———>(3) [+ From (1) and (2)]

In AABC and APQR

AB =PQ (*+ By Construction)
BC = QR (**By Construction)
AC =PR [+ From (3) ]

~ AABC = APQR (*+ SSS congruence)
~ /B=2/Q (+ CPCT)

But, £Q =90° (~+ By Construction)
& ZB =90

Hence the proof.
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UNIT -3 : PAIR OF LINEAR EQUATIONS IN TWO VARIABLES
1 Mark Questions (MCQ)
1) Ifthe pair of linear equations a;x + by + ¢; = 0 and a,x + b,y + ¢, = 0 has
infinitely many solutions then which of the following condition is correct
p L=b_a By = bpa
a, b2 Cy a; b2 C2
0 L=l D) L bl
a; b, a b, C2
2) Ifthelines representing the equations a,x + b,y + ¢, =0 and a,x + b,y + ¢, =0
intersect at one point, then which of the following condition is correct
A) &G b B) 4 _ b _a
a, b2 a; b2 (&)
a; b, b, C2
3) The straight lines representing the equations x —2y =0 and 3x+4y —20=0
are
A) Parallel B) Intersect C) Coincide D) Does not intersect
4) Pair of the equations 2x + 3y —9 =0 and 4x + 6y — 18 = 0 has
A) No solution B) Unique solution.
C) Only two solutions D) Infinitely many solutions
5) The solutions of equations x + 3y = 6 and 2x —3y = 12are
A)x=0 y=6 B) x=6 y=-6
Ox=6 y=0 D) x=0, y=0
6) If the equations 2x +y = 3 and y = mx + 3 represent the same straight line
then the value of m is
A) -3 B) -2 C) 2 D) 3
7) Ifx = —y and y > 0, then which of the following statement in not correct ?
A) x?y >0 B)x+y=0 C) xy <0 D)%—%zo
8) If the equations x + 5y = 7 and 4x + 20y = —k represent coinciding straight
lines then the value of k is
A) —28 B) 24 C) 28 D) —24
9) Theequations x +2y —4 =0 and 2x + 4y — 12 = 0 represent parallel lines.
So the equations has
A) No solution B) Unique solution
C) Only two solutions D) Infinitely many solutions
DDPI Office, Ramanagara Page 29
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10) The intersecting point of the graphs of the equations y = 2x — 2 and
y=4x—4 is

1 Mark Questions (VSA)
11) Write the coordinates of the origin.

12) Write the general form of a linear equation in one variable.

13) Write the general form of a pair of linear equations in two variables.

DA |2)C 3)B 4D 5)C 6)B |7)D

Ans [8)A [9)A 10)A |11) (0,0)

12) ax+ b =0 (Herea # 0anda, b are real numbers)

ax+b,y+c;, =0

13)ax+by+c; = O}Here a,, b1, ¢4 & a,, by, c, are real numbers

and a12+b12:/:0, a22+b22¢0

2 Marks Questions (SA)
14) Solve the given pair of linear equations .

x+y=14
x—y=4
Solution :

x+y=14 —> (1)

x—y= 4 — (2)

2x = 18 [~ Adding eq.(1) and eq.(2) ]
18

=5

ox =9

Substituting the value of x in eq. (1)

9 +y=14

y=14-9

~y=5

Solutionisx = 9andy =5

Alternate method:

Write the given equations in standard form and compare
x+y—14=0 —— >1) ~ a4 =1, b; =1, c, = —14,
x—y—4=0 ——— >(2) ~ a; =1, b, = —1, c, = —4

DDPI Office, Ramanagara
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By using cross multiplication formula
— M C1a2 - C2a1
a1by = azby B ab, —azby
_ 1(_4) - (_1)(_14) (_14)1 — (_4)1
1(-1) - 1(1) e TE I Te)
o AT 14 —14+4
—1-1 yET1
—18
X = _—10
“x=9 ~y=5

15) Solve the following pairs of linear equations .
() 2x+3y =11 (i)x—y =26 (iii)x +y =180
2x —4y = =24 x—3y=0 x—y= 18

16) The difference between two numbers is 26 and one number is three times the other
Find them .
Solution : Let the two numbers be x and y .
Givenx —y = 26 — (1)

and x =3y » (2)
Substitute eq. (2) ineq.(1)
3y—y =26
2y =26
26
Y= 2
y =13
Substituting the value of y in eq. (2)
x =3(13)
x =39

~ The numbers are 39 and 13.
17) The larger of two supplementary angles exceeds the smaller by 18 degrees. Find
them.
18) The coach of a cricket team buys 7 bats and 6 balls for Rs 3800. Later she buys 3
bats and 5 balls for Rs 1750. Find the cost of each bat and each ball.
9
19) A fraction becomes e if 2 is added to both the numerator and the denominator.

5
If 3 is added to both the numerator and the denominator it becomes P Find the

fraction.
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20) Five years hence, the age of Jacob will be three times that of his son . Five years
ago, Jacob’s age was seven times that of his son. What are their present ages?

21) Five years ago, Nuri was thrice as old as Sonu. Ten years later, Nuri will be twice
as old as Sonu . How old are Nuri and Sonu?

22) Find the value of k for which the system of equations has infinitely many solutions.
2x -3y =7
(k+1)x+(1—-2k)y=(5k—4)

Solution: The given equations in standard form

2x—3y—7=0 here a; =2, b, = =3, ¢ =-7,

(k+1)x+ 1 —-2k)y+(4—5k)=0 herea, =k+1, b, =1—2k, c;, =4 -5k
a; b1 _a

The equations has infinitely many solutions, so — = =
a; bz ¢

2 -3 -7
k+1 1-2k 4-5k

2 -3 -3 -7
—_—= and —_— =
k+1 1-2k 1-2k 4—-5k
2—4k = -3k -3 and —12+4 15k =—7 + 14k
2+3=4k-3k and 15k —14k=12-7
k=5 and k=5

23) Find the value of k for which the system of equations has infinitely many solutions.
kx+3y—(k—3)=0
12x+ky—k=0

4 Marks Questions (LA-2)

24) Solve the given linear equation graphically .

x—2y=0
3x +4y =20
Solution :

x—2y=0 3x+4y =20
X 0 2 4 X 0 4 -4
y=510 1] 1 |2 ||y=22%| 5|2/ 8
Scale: X -axis:1lcm = 1 unit and Y - axis: 1cm = 1 unit
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-

- l solutions:

. i

25) Solve the following linear equations graphically.

(i) dx—y=2 (ii] x+3y =48 (i) x+y="5
dy —y =4 Zx—3Jy =12 x—y=4
(iv) 2x+y—6 =0 (W] x=y—06 (v x+2y=0
x—y—2=10 ¥Y=Z2—X X+ y+a=10
(wil] 2x+y=-7 (will) x—2y=2 (b)) x—2y =10
x—y=1 2x —y=—2 x+2y=-8
(%] Ix+2y=10 (i) dx+ 3y =-=2 (i) x—y=4
2x—y =7 Jx—y=8 2x+y=5

5 Marks Questions (LA-3)

2019-20

26) Draw the graphs of the equationsx —y + 1 = 0and 3x + 2y — 12 = 0. Determine
the coordinates of the vertices of the triangle formed by these lines and the

x — axis and shade the triangular region.
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Solution: x—y+1=0 3x+2y—12=0
X 0 2 3 x 0 2 4
y=x+1 |13 4| |y=="2156 ]3]0
Scale: X - axis:1lcm = 1 unit and Y - axis : 1cm = 1 unit
,JL Y
3x+2y—12= n\
| ni g\ (0,8) |
! (2.3) /(3,9
_________________ 3 _AY
L3
{0, 1)
x! (-1,0) € (4, 0) K
i I “ i) -71 [ ] 3 5 ] ] 1
/ e
vl l
UNIT - 4: CIRCLES
1 Mark Questions (MCQ)
1) Ifthe two end points of chord coincide, then the it is called

2)

3)

4)

3)

A) Secant

B) Tangent

C) line Segment

Number of tangent drawn at a point on a circle is

A)2

B) 1

C) Infinite

D) 3

The straight line which intersects the circle at only one point is

A) Radius

B) tangent

C) Secant

D) diameter

D) line segment

A straight line which passes through any two distinct points of a circle

A) Tangent

B) diameter

C) secant

D) line segment

Maximum number of tangents drawn to a circle from an external point
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A1l B) 3 0?2 D) infinite
6) In the adjoining figure OX is perpendicular in a circle of
radius 5cm. OX =3cm then the length of the chord PQ is p 0

A) 5cm B) 4 cm C) 8cm D) 10 cm

A
i 0 m
7) In the adjoining figure if ~AOP = 60 then ~APO = V P
B

A) 120° B) 90° C) 60° D) 30°
P R
8) In the figure PQ and RS is chord which are equidistant .-ml
from the centre. If PQ = 6cm then RS = '\;/_/;
A) 5cm B) 6cm C) 8cm D) 3cm Q 5

9) Tangents PQ and PR are drawn to a circle as shown in
figure. if ZAPO = 90° and PQ = 8 cm then radius of

circle is
A) 5cm  B)6cm C) 8cm D) 3 cm
. . . . LA
10) In the figure if PA and PB are tangents to a circle with Vs ?\““m
centre 0. If ~APB = 40°then, AOB is, Dj'T?; P
\\.q_ N L
A) 90° B) 50° C) 140° D) 150° - R

11) Inthe figure if BC is the diameter, the value of X is ‘
" A -
A) 90° B) 50° C) 180° D) 160° v

12) The length of the tangent from an external point at a distance of 5cm from the
centre of the circle of radius 3cm is

A) 4 cm B) 3.5cm C) 4.5cm D) 5.5cm

13) The length of the tangent is 24 cm which is drawn to a circle of centre O at a
distance 25 cm from its centre, then its radius is

A)7 cm B) 12 cm C) 15 cm D) 24.5 cm
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1 Mark Questions (VSA)

14) In the figure if /POQ = 130" TP and TQ are P
tangents to a circle of centre ‘0’ then what is N
the measure of ZPTQ ? \
“\\139 T
f
Q

15) In the figure name the tangents.

Ans 1)B 2)B 3)B 4)C 5)C
6)C 7) D 8) B 9)C 10) C 11) A
12) A 13) A 14) 50° 15) PQ and AB

1 Marks Questions (SA)

16) In the adjoining figure quadrilateral ABCD is inscribed in a circle.
Show that AB + CD = AD + BC.
Solution:- In fig AP = AS ----> (1) ( Theorem)
BP =BQ ---->(2) (Theorem)
CQ=CR ---->(3) (Theorem)
DR=DS ---->(4) (Theorem)
LHS=AB + CD
= (AP + BP)+(DR+CR) (from fig)
= (AS + BQ) + (DS+CQ)
= (AS + DS) + (BQ+CQ)
= AD + BC =RHS
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3Marks Questions (LA-1)

17) Theorem:- “The tangent at any point of a circle is perpendicular to the radius
through the point of contact”. Prove this.

— ¥
< > )
Data: A circle with centre O and XY is a tangent to the circle at point O.

OP is the radius through the Point P.

To prove: OP L XY

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

Let OQ intersct the circle at R.

Proof: 0Q > OR (* from the figure)

But OP = OR  (* radii of the same circle)

~ 0Q > radius OP

Since this happens for every point on the line XY cxcept the point P.
~ OP is the shortest distance between the point O and tangent XY.

~ 0P LXY

-~ Hence the proof.

18) Theorem :- “The tangents drawn to a circle from an external point are equal”
prove this.
Data: A circle with centre O and P is an external point.
PQ and PR are the tangents drawn from an external point P.

To prove: PQ = PR

Construction: Draw OP,0Q and OR.

Proof: In AOQP and A ORP

0Q =0R (~*Radii of same circle)
OP = 0P (*Common side)
Q= /R =90 (~tangent Lradius)
AOQP = AORP  (~*RHS criteria)
PQ=PR (+CSCT)

~ Hence the proof.
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19) In the figure, to a circle with centre ‘O’, TP
and TQ are the tangents drawn from T,
show that Z/PTQ = 2£0PQ

20) 3cm and 5cm are the radii of two concentric circles
with centre ‘O’. Find the length of the chord which
touches the smaller circle.

21) PA and PB are the tangents to a circle with
centre ‘0’ drawn from an external point P if
~<APB = 120° then show that OP = 2AP.

(Hint: InAOAP, cos60° = %)

P
22) In the figure ‘O’ is the Centre of the circle and T
is an external point, TP and TQ are tangents o
from T show that Z/PTQ + ZP0OQ = 180°
Q

UNIT- 5: AREA RELATED TO CIRCLES

1 Mark Questions (MCQ)
1) The region bounded by two radii and corresponding arc of a circle is
A) Segment B) Sector C) Area D) Perimeter
2) The region bounded by chord and corresponding arc of a circle is
A) Perimeter B) Sector C) Area D) Segment
3) Area of sector with sector angle x and radius of circle P is

px? px? xp? xp?

360 B) 270 2 270 D) 360

A)
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4) Angle of the sector is 90 then the ratio of Area of circle to area of sector is
A) 1:4 B) 1:2 C) 4:1 D) 2:3

5) Area of square inscribed in a circle of unit radius is
A) % Sqg. units B) m Sq. units
C) 2 Sq. units D) 2 Sq. units

6) Length of an arc of a sector of angle 0 is,

(] , 9 .
A) — X mr Units B) — X 2nr Units
360 360
0 . 0 .
C) — X 2m Units D) — X @ Units
360 360

7) Ifthe perimeter and the area of a circle are numerically equal, then the radius of the

circle is,
A) 2 Units B) m Units C) 4 Units D) 7 Units
1 Mark Questions (VSA)
8) Inthe figure, If O isthe sector angle and r is the radius of é
the sector. The length of arc AXB is, A— B

9) What is the area of the sector of circle with radius r which makes an angle 360°?

10) If the angle formed at the centre of a circle with radius 7 is 1". What is the area of
sector?

11) Ifthe angle formed at the centre of a circle with radius r is 90°, what is the area of the
sector?

12) Area of circle is 154cm?, and Area of minor sector is 7.7cm?, then calculate area of
major sector of circle.

13) In the figure, area of two concentric circles is

154 cm?and 1386 cm? respectively. Find the
area of shaded portion?

14) The radii of two concentric circle are 7cm and 14cm. What
is the ratio of their circumference?

15) The radii of two concentric circle are 7cm and 14cm. What is the ratio of their areas?

16) The circumference of two concentric circles are 28w and 42n respectively. What is
the numerical sum of their radii?

17) If the angle formed at the centre of a circle with radius r is 8. What is the perimeter
of the sector?

18) The circumference of a circle is 44cm. Find the circumference of a quadrant of the
circle.
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Ans 1)B 2)D 3)D 4)C 5)D
0 .
6)B 7)A 8) 3eg X 2mr Units 9) 12 10) %
11)”7” 12)1463cm? | 13)1232cm? | 14)1:2 | 15)1:4 | 16)35
8 .
17)(5 x 2mr + 2r) Units 18) 11cm
2 Marks Questions (SA)

(Unless stated take w = 2)
7

19) The radii of two circles are 19 cm and 9 cm respectively. Find the radius of the circle

which has circumference equal to the sum of the circumferences of the two circles.

Solution:- Radii r; =19cm and r, = 9cm
2mR = 27try + 27r,
2R = 2n(r; + 13

R=(r; +r;)
R=19+9
R =28cm

20) The radii of two circles are 8 cm and 6 cm respectively. Find the radius of the circle

having area equal to the sum of the areas of the two circles.

Solution:- Radius r; =8 cmand r, = 6 cm
mR? = mry 2 + mir, 2

mR? = m(ry? + 1,2)

R? = (r;” +12)

R = (r;% 4+ 1,2)

R? = (8% + 6?)

R? =64+ 36 = 100
R? =102
R=10cm

21) Find the area ofa sector of a circle with radius 4cm if angle of the sectoris 30°

Solution:- Radius r = 4cm

Angle of the sector 0 = 30’

Area of the sector = —— x 712
360

300 22
=" xZZx 42

T 360 7

DDPI Office, Ramanagara Page 40
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1 22
=—X=X16
12 7
1 22
=-X=X4
3 7
_88
21
=4.19 cm ?

22) If radius is 4 cm and angle of sector is 30°,find the area of corresponding major sector.
23) Find the area of a sector of a circle with radius 6cm and if angle of the sector is 60°.
24) Find the area of a quadrant of a circle whose circumference is 22cm.

25) In a circle of radius 21cm, if an arc subtends an angle of 60°at the centre, find the
length of the arc.
Solution :- radiusr = 21 cm

Angle of sector 8 = 60°

(]
Length of an arc of a sector = 360 % 2nr

60° 22
=—X2X=x21
360 7

=%><2><22><3

~Length of arc = 22 cm
26) Find the area of the shaded region in the figure, if ABCD
is a square of side 14 cm and APD and BPC are semicircles.
Solution:- Length of side of square = 14 cm
Area of square = 14 x 14 = 196 cm? -------- > (1)

. 14
Radius r = 5 = 7 cm
. 1 2
Area of semicircle = > X T
. 122
Area of semicircle = 2 X ~ X 72

Area of semicircle = 11 X 7 = 77cm? ----- > (2)
Area of shaded portion = Area of square - 2 XArea of semicircle
=196 —-2x77
=196 — 154 = 42cm? A B

27) Find the area of the shaded region in figure where
ABCD is a square of side14 cm.

28) Find the area of the shaded region in figure,
if PQ=24 cm, PR=7 cm and ‘O’ is the centre

of the circle.
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3 Marks Questions (LA-1)

29) The wheels of a car are of diameter 80 cm each. How many complete revolutions does
each wheel make in 10 minutes when the car is travelling at a speed of 66 km per hour.
Solution:- Diameter of wheel of a car =d =80 cm

Radius r = 82—0 =40 cm

Distance covered by the wheel in one rotation = 2nr
=2 X Z x40 cm ----> (1)
Distance covered in 10 minutes = % X 10 = 11 km (according to data)

Distance covered by the wheel in 10 min =11 X 1000 X 100 cm ----> (2)
11xX1000%x100

Number of rotations of wheels = =
2X - X 40

_ 11x1000X100X7
T 2x22x%40

_ 11X500X10x7
T 2x11x4

_ 500X10x7
T 2x4

=125x5x%x7

Number of rotation of wheel of a car = 4375

30) In the adjoining figure a square ABCD of side 7cm is inscribed in a circle. Find the
area of the shaded region.
Solution: ABCD is a square
~DC=BC=7cm
Diagonal BD= +DC2 + BC2 (~Pythagoras theroem)
BD= V72472
BD = V49 +49
BD= vV2x49

BD= 7v/2cm

. BD 72
Radius = - =3¢

Area of the square = 7 X 7 = 49cm? ——-—>(1)

. 22 I 72
Area of the circle= r? =7><T‘/—><T‘/—

Area of the circle = 77cm? ————>(2)

Area of shaded region = Area of the circle — Area of the square

Area of shaded region = 77 - 49 = 28 cm? [From (1) and (2)]

(~BD is a diameter)

31) In the adjoining figure a rectangle ABCD is inscribed in a circle. Find the area of the
shaded region.
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Solution: ABCD is a rectangle
AD =5cm, DC=10cm A B
Diagonal AC= +VAD? + DC? (- Pythagoras theroem) .
cm
AC= +52 + 102 D 10cm c
AC= v25+100
AC= +125=25x%5
AC= 5V5cm
Radius = AZ—C = 5T\/Ecm (~ AC is a diameter.)
Area of the rectangle = 10 X 5 = 50cm? ————> (1)
Area of the circle= ©r? = % X # X 57\/3
Area of the circle= 98.2cm? ———> (2)
Area of shaded region = Area of the circle — Area of the rectangle
Area of shaded region = 98.2 - 50 = 48.2 cm? [+From (1) and (2)]
32) Find the area of the shaded region in figure, if radii of
the two concentric circle with centre O are 7cm and
14cm respectively and ZAOC = 40°.
5
33) In the adjoining figure a suare OQSP is inscribed in a B f ‘ A
quadrant of a circle. If OP = 15 cm, find the area of the P Q
shaded region. (m = 3.14)
Qo

34) In the adjoining figure each corner of a square of side 4 cma
quadrant of a circle of radius 1 ¢m is cut and also a circle of
diameter 2 cm is cut as shown in figure. Find the area of the
remaining portion of the square.

35) In the adjoining figure ABCD is a square of side 14 cm.
with centres A, B, C and D, four circles are drawn such

that each circle touch externally two of the remaining
three circles find the area of the shaded region.
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36) In the adjoining figure OACB is a quadrant of a circle with
centre O and radius 3.5cm, if OD = 2 cm, Find the area of the
(i) quadrant OACB  (ii) Shaded region.

37) In the adjoining figure a square OABC is inscribed in a
quadrant OPBQ. If OA = 20 cm, find the area of the shaded

region.

38) Find the area of segment AMB , shown in figure if radius of the
circle is 14 cm and £AOB = 120°.

39) In the adjoining figure, find the area of the shaded region
which is not common between the two quadrants of circles of
radius 16cm each.

Solution: radius r = 16cm
Area of the shaded region =
{[area of the the square ABCD — area of the the quadrant ABED]

+ [area of the the square ABCD — area of the the quadrant CBFD]}
=[ a’— lnrz] + [az - lnrz]

4 4
=[2a? —% 7r?]

=[2 % 162 — % X ? x 162] ( side of the square = radius of the quadrant of the circle)

=[512 - =]

=[512 —402.3] =109.7cm?
40) Find the area of the shaded region in the following figure.

A B
B
10cm
14 cm
A 14 cm g c’ D C

10cm
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UNIT- 6 :CONSTRUCTIONS
2 Marks Questions (SA)

1) Drawa line segment of length 7. 6¢cm and divide it in the ratio 5: 8. Measure the
two parts.
Solution: AB=7.8cm and AC:BC = 5:8

Az

Py S
Aao
)}9&

By construction Axz "\-E
AC=3cm *“ﬂa}{\
BC=48cm A

X

2) Draw alinesegment of length 8.5cm and divide it in the ratio 3 : 2. Measure the
two parts.

3) Drawa circle of radius 3cm from a point 7cm away from its centre. Contruct a
pair of tangents to the circle and measure their lengths.
Solution : radius r = 3 cm
OP =7cm

Tangents PQ =PR=6.3 cm
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4) Draw a circle of radius 3.5cm from a point 7cmaway from its centre. Contruct the
pair of tangents to the circle and measure their lengths.

5) Draw acircle of radius 2.5cm from a point 8 cm away from its centre,
construction the pair of tangents to the circle and measure their length.

6) Draw a circle of diameter 5cm from a point 9 cm away from its centre, construct
the pair of tangents to the circle and measure their length.

7) Draw acircle of radius 3.5cm from a point 4cm away from the circle construct
the pair of tangent to the circle and measure their length.

8) Draw a circle of radius 3cm take two point P and Q on one of its extended
diameter each at a distance of 7cm from its centre. Draw tangents to the circle
from these two points P and Q and measure their lengths.

9) Draw two concentric circle of radii 2cm and 4cm from a point 7cm away from its
centre. contruct the tangents to the circle.

10) Draw a pair of tangents to a circle of radius 3cm which are inclined to each other
at an angle of 60°.
Solution : radius r = 3cm
Angle between the tangents = 60°
Angle between the radii = 180°- 60°= 120°

Tangents are PQ and PR
11) Draw a pair of tangents to a circle of radius 4 cm which are inclined to each
other at an angle of 120°.

12) Draw a pair of tangents to a circle of radius 3cm which are inclined to each other
at an angle of 60°.

13) Draw a pair of tangents to a circle of radius 4cm which are inclined to each other
at an angle of 90°.

14) Draw a pair of tangents to a circle of diameter 5cm such that the angle between
the radii is 120",
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15) Draw a pair of tangents to a circle of radius 5cm such that the angle between the
radii is 45°

3 Marks Questions (LA -1)
16) Construct a triangle of sides 6cm, 7cm and 9 cm, then a triangle similar to its

2
whose sides are Y of the corresponding sides of the first triangle.

17) Draw a triangle ABC with sides AB = 4 cm, AC =5 cm and BC = 6 cm. then

2
construct a triangle whose sides are 3 of the corresponding sides of the triangle
ABC.

AB=4cm
AC=5cm
BC=6cm
AAIBC! ~ AABC

Am_Bd_Nd_z

AB  BC AC 3

18) Draw a triangle ABC with sides BC=6 cm, AB =5 cm and ZABC = 60°, then

construct a triangle whose sides are % of the corresponding sides of the A ABC.

19) Draw a triangle ABC with side BC= 7cm, ZA = 45°and #B = 105°, then

construct a triangle whose sides are % times the corresponding sides of the A ABC.

20) Draw a triangle ABC with sides( other than hypotenuse )are of lengths 3 cm and

4 cm then construct another triangle whose sides are % times the corresponding

sides of the given triangle.

21) Construct a triangle with sides 5 cm, 6 cm and 7cm. and then another triangle

whose sides are % of the corresponding sides of the first triangle.

22) Construct an isosceles triangle whose base is 8cm and altitude 4 cm and then

another triangle whose sides are 1 % times the corresponding sides of the

isosceles triangle.
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UNIT -7 : COORDINATE GEOMETRY

1 Mark Questions (MCQ)

1) Distance between point P(x, y) and the origin is.
A) /x? +y? B),/x+y COJx—y D) (x%+ y?)?

2) Distance between the points P(x4, y;) and Q(x,, y,) is

A) (2 + 212 = (2 + y1)? B) v (xz — x1)2 + (2 — y1)?

Q) (x2 + x1)* — (¥2 + y1)? D) (xz —x1)* + (y2 — y1)?
3) Distance between the points (4, 6)and (6, 8)is

A) V2 units B) 2 units C) 2V2 units D) 4 units
4) Distance between the points (0,5) and (-5, 0) is

A) 5v2 units B) 5 units C) 2+/5 units D) v10 units
5) Distance between origin and the point (4, —3)is

A) 1unit B) 5 units C) 7 units D) —1 units
6) Distance between the points P(—6,8)and Q(0, 0)is

A) 2 units B) 4 units C) 10 units D) 14 units
7) The distance of point P(x, y)from the origin is 5 Units then the co-ordinates of point

P are.

A) (=2, 3) B) (1, 2) 0 G 3) D) (3, 4)

8) Co-ordinates of origin are.
A) (1,1) B) (=1, 0) 0 (0, 1) D) (0, 0)

9) The coordinates of the mid point of of line joining the points (2, 3)and (4, 7)are
(3, b) then the value of b is
A)2 B) 4 05 D) 10

10) (%, 4) are the co-ordinates of the midpoint of line joining the points (—6,5) and
(=2, 3) then the value of ‘@’ is
A) -4 B) —12 C) 12 D) -6

11) (—1, 1) are the co-ordinates of the mid point of line AB joining the points
A(=3, b)and B(1, b + 4), then thevalue of b is

A1 B) -1 C)2 D) 0
12) The perpendicular distance of point A (3, 5) from the x-axis is
A) 3 units B) 5 units C) 6 units D) 8 units
1 Mark Questions (VSA)

13) Write the coordinates of the midpoint of the line joining the points
P(x1,y1) and Q(xz, y2).
14) Find the distance between points (2,3)and (4, 1)
15) Find the distance between the origin and (12, —5).
16) Find the co-ordinates of the midpoint of the line joining the points (2, 3)and (4, 7)

DDPI Office, Ramanagara Page 48
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Ans DA|2)B| 3)C 4) A 5)B 6)C | 7)D | 8D 9)C

10)B | 1B | 12)B | 13) (222, 5222 | 14)22Units | 15) 13 Units | 16)(3,5)

17) Find the distance of the following points from the origin.
D) (6,-8) i) (4—3) i) (5-5) iv)(12-5) v)(=6, 8)

2 Marks Questions (SA)
18) Find the co-ordinates of the midpoint of the line segment joining the points (8, 5)and
(6,3).
Solution: (x;,y,) = (8,5) and (x;,y,) = (6,3)
X1+X2 Vit )

)

The co-ordinates of midpoint (x,y ) = (

2 2
wn-(22)
(x,y) =(7,4)

19) Find the co-ordinates of the midpoint of the line segment joining by the following
pairs of points.

i) (8,3)(8,-7) ii) (6,5)(4,4) iii) (2,0)(0,3)
iv) (2,8)(6,8) v) (4,6) (6,—3)

20) Derive the formula to find the distance between the two points P(x;,y; ) and
Q(x,,y,) in the cartecian plane.

Solution: Given two points

Y:\ (x3.3,)
P(x;,y;) and Q(x;,y,) Q
As shown in the figure, draw PR T 1
and QS perpendicularto X —axis. (x0,3,) 02 =)
Also draw PTL QS. b o1 l ¥,
OR = x1 B OS = .XZ T
}J
RS = PT = x, — x; ll
¥ o
RP=ST=y, , QS=y, 5 R 'S > X
— x, —wl—(x; — xy )—»l
TQ=y, —»n N ) »

From the APTQ
PQ? = PT? 4+ TQ? (* Pythagoras theorem)
PQ*=(x; — x1)*+ (2 — »1)°

-~ PQ= \/(xz — x1)?+ (¥ — y1)? units.
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21) Find the distance between the points (0, 0) and (36, 15).
Solution: (x,,y;) = (0,0) and (x,,y,) = (36,15)

d=+/(x;—x1)% + (72 — ¥1)?
d=+/(36—0)2+ (15— 0)2

d =/(36)2 + (15)2
d = V1296 + 225

d =+vV1521
d = 39 units.

22) Find the distance between (=5, —-7) and (-1, 3).
23) Find the distance between (a, b) and (—a, —b).
24) Find the distance between the following pair of points.
i) (6,4) &(3,1) ii) (8,6) & (3,1) iii) (6,4) & (3,1)
iv) (1,7) &(4,2) v)(-1,-1) & (—4,4)
25) If the distance between P(2,—3)and Q(10, y)is 10 units find the value of y.
26) Find the point on the x — axis from which (7, 6) and (—3, 4) are equidistant .

Solution:- (7, 6) and (-3, 4)

The point (x, 0) is equidistant from them.
(x=72+0-6)%=[(x—(-3)]*+(0—4)°
(x—7)2+36=(x+3)2+16
x*—14x+49+36=x?>+6x+9+16

85 — 25 = 20x
20x = 60
x=3

The point on x - axisis (x, 0) = (3, 0)
27) Find the point on the x —axis which is equidistant from points (2, —5) and (-2, 9).
28) If the point P(x, y) is equidistant from points (6, 2) and (—2, 6), prove that
y = 2x.
29) A(6, 1),B(8, 2), C(9, 4) and D(p, 3) are the vertices of a parallelogram. Find the
value of ‘p’.
Solution :-The diagonals of a parallelogram bisect each other.
The co-ordinates of the mid point of AC = The coordinates of the midpoint of BD

_ 6+9 1+4 _ p+8 3+2 ﬁ{s}]’
M(x'y)_< 2 ' 2 )‘( 2 2 ) B8, 2)
15 5 p+8 5
Me) =(55)= (F3) R
p+8 15 (p:3) ¢(5,4)

2 2
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p+8=15
p=15-8
p:

3 Marks Questions (LA -1)

30) Show that the following points form an isosceles triangle .
A(5,-2), B(6, 4)and C(7,—-2)
Solution : d = /(x; — x1)% + (y2 — y1)? A(5,-2)

AB=./(6-5)2+[4—(-2)]2 A
AB = ./(1)% + (6)2 B(6, 4) €(7.-2)

AB = /1 + 36 = /37 Units
BC=+/(6—7)2+[4— (=2)]2
BC =/ (=1)2 + (6)?

BC = +/1 + 36 = v/37 Units
AC=/(7-5)2+[-2-(-2)]?
AC = /(2)% + (=2 + 2)2

AC =4 + 0 = 2 units.

». AB = BC = v/37 units.

The given points form an isosceles triangle.

31) Show that (3,0) (6,4) (—1, 3)are the vertices of a right angled triangle.
32) Show that (9, 0)(9, 6)(—9, 6)and (—9, 0)are the vertices of a rectangle.
33) Find the area of a triangle whose vertices are(10,—6)(2, 5)and(—1, 3).

Solution: x; = 10, X, = 2, X3 =—1,
y1=—6, Y, =5, y3 =3

The area of a triangle= % [, (v2 = ¥3) + x2(y3 — y1) + x3(y1 — ¥,)]

=1[10(5-3) +2(3 — (—=6) + —1(—6—5)]

T2
=—[10(2) +2(9) + -1(-11)]

=—(20+18 +11)

=-(49)

= 42—9 = 24.5 square units.
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34) Find the area of the triangle having the following vertices.
i) (2,-2), (=2, 1), (5 2) ii) (2, 3), (-1, 0), (2, —4)
iii) (-5, 7),(—-4, =5),(4, 5) iv) (-5,—-1),(3,-5),(5,2)
v) A(3, 8) B(—4, 2), C(5, —1) vi) A(1,—1), B(=4, 6), C(=3, —5)

35) If the points (-3, 12), (7, 6) and (x, 9) are collinear find the value of x.
Solution: x,=-3, x,=17, X3 = X,

y1=12, y, =6, y3=9

If the points are collinear then the area of the triangle is zero.

1
o [x1(y2 = ¥3) +x2(y3 = y1) + x3(y1 —¥2)] =0
~[-3(6 -9 +7(9—12) + x(12-6)] =0
1
7[—3(—3) +7(=3)+x(6)]=0
1
—19-21+6x] =0
1
—[-12+6x]=0
2
-12+6x=0
6x =12
-3 12
Alternate Method: Area of Triangle = 117 6
2 x 9
3 12
1
0=— [{(=3)6 +7(9) +x(12)} — {12(7) + 6(x) + 9(—3)}]
1
= —[(~18 + 63+ 12x} — {84 + 6x — 27}]
1
=5 [{45 + 12x} — {57 + 6x}]
1
0= 7[45 + 12x—57 — 6x]
1
0= —[6x - 12]
6x—12=0

ax =2

2019-20



Yashassu - Question Bank

36) Find the value of ‘P’ if the following points are collinear.

@G 2% 6 3) i) (=3, 9), (2, p), (4—5)
37) Show that the points (1,—1), (5,2) and (9, 5) are collinear using distance formula.

38) Find the co-ordinates of the points which divides the line segment joining the
points (—5, 11) and (4, —7) in the ratio 7: 2.

SOlution: - ('xl :yl) = (_5l 11)! ('xZ » Y2 ) = (4l _7)l m;:m, = 7:2

P.7) :<7(4)7++22( 5) 7(—77)15(11))
Py = (28 — 10 —499+ 22)
=l D

P(x,y) = (2,-3)

39) Find the ratio in which the point (2, 5) divides the line segment joining (8, 2)
and (-6, 9).

40) Find the ratio in which (-6, a) divides the line segment joining (-3,-1) and (-8, 9) and
find the value of ‘@’

41) O is the origin. B(—6,9) and C ( 12,—3) are the vertices of the A ABC. If the pointP
divides OB in the ratio 1 : 2 and the point Q divides OC in the ratio 1 : 2. show that
PQ = %BC.

4 Marks Questions (LA-2)

42) In the adjoining figure D, E and F are the A(2,2)
mid points of AB, BC and AC respectively. /,/"\\
Find the area of the triangle DEF. D& ) NF
. o N /N
Solution: D, E and F are the mid points of s NS \‘\\
AB, BC and AC respectively. B(4,4) E C(2,6)
4+2 442
The coordinates of mid pointD = (T+’ T+) =(3, 3)=(x1,y1)
4+2 4+6
The coordinates of mid pointE = (T+’ T+) =(3, 5 = (x3,y,)
242 6+2
The coordinates of mid point F = (%,T-F) = (2, 4) = (x3,¥3)

Il
S

Lx, =3, x, =3, x3=2 and y; =3, y, =5, V3
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Area of the A DEF = % [x1(y2 — ¥3) + x2(y3 — y1) + x3(y1 — ¥,)]
=—[3(5-4)+3(4—3) +2(3-5)]

=—[3(1) +3(1) + 2(-2)]

| =

=—[3+3-4]

[2]

NN

=1 Square unit.

5 Marks Questions (LA -3)

43) In the adjoining figure D(3, 3), E(3,5) and F(2, 4) are the mid points of AB, BC
and AC respectively. Find the coordinates of the vertices of the triangle ABC.

A(xy,y4)
D F

B(xy,¥,) C(x5,¥3)

Solution: D, E and F are the mid points of AB, BC and AC respectively.

+ +
The coordinates of mid point D (3, 3) = (x1 X2 Y17 Ye )

)

Xy +x +
The coordinates of mid point D (%, %) = ( 1 > 2 ,y1 5 yz)

X, +x,, =6 ——— >1) and y; +y, =6 —— >(2)

+ +
The coordinates of mid pointE (3, 5)= (xz X3 Y2 yg)

2 72

X, +x +
The coordinates of mid point E (%, %) = ( 2 > = Y2 . ¥s )

X, +X3=6 ——— >3) and y, +y; =10 ——— >(4)

+ +
The coordinates of mid point F (2, 4)= (x1 X3 Y1 +Vs3 )

2 72

xX; +X +
The coordinates of mid point F (%, %) = ( 1 7% N T )

2 72

X, +x3 =4 —— >(5) and y; +y3; =8 —— >(6)
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By adding (1), (3) & (5) By adding (2), (4) & (6)

2x1 + 2x, +2x3 =16 2y, + 2y, +2y; =24

X, +x, +x3 =8 v, ty, +y; =12

nx, =8—-6=2 ~y =12-10=2

nXy, =8—4=4 Ly, =12—-8=4

nxX3 =8—6=2 Ly =12—-6=6

~Alxy,y1) =A(2,2), B(xz,y,) = B(4,4). C(x3,y3) = C(2,6)

Unit-8: REAL NUMBERS

1 MARKS QUESTIONS (MCQ)

1) 72 and 28 can be expressed using Euclid’s division algorithm as
A)28=(72—-16)x 2 B)72 = (28 x2) + 16

0) 72 =(28x2)—16 D)16 = 72 — (28 + 2)

2) The HCF of 26 and 91 is
A) 7 B) 13 C) 20 D) 26

3) Ifthe HCF of 6 and 20 is 2, then the LCM is
A) 40 B) 120 C) 60 D) 240

4) Which of the following number is not a product of prime factors
A) 35 B) 26 C) 23 D) 15

5 Ifx = S(q # 0) is a rational number having terminating decimal expression then

the factor of ‘q’ are in the form
A) 2".5™ here m, n are, non negative integers

B) 3".5™ here m, n are non positive integers
C) 5™. 7™ here m, n are non negative integers
D) 2™.7™ here m, n are non positive integers

1 Mark Questions (VSA)

6) Ifthe HCF of 14 and 21 is 7. Find their LCM.
7) If HCF(336,54)=6, find LCM(336, 54).
8) Find the LCM of 18 and 45.
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9) Express 156 as a product of its prime factors.

10) The HCF of two numbers a and b is 5 and their LCM is 200. Find the
product ab.

11) State Euclid’s division algorithm.
12) According to Euclid’s division algorithm if a = bq + r, write all the possible values of r.

1)B ‘2)B 3)C ‘4)D ‘S)A ‘6) LCM = 42
7) LCM = 3024 8) LLM = 90
9)156 = 2Xx2x3x13 = 22 x3x13 10) 1000

Ans 11) Given positive integers a and b, there exist unique integers q and r

Satisfying a=bq+r (0<r<b)

12) r=0,1and 2

13) Express the following numbers as a product of prime factors
i) 140 ii) 120 iii) 1173 iv) 404 v)210 vi)715 vii)336

2 Marks Questions (SA)
14) Find the HCF of 135 and 125 using Euclid’s division.
Solution: - Applying Euclid’s division algorithm
Step 1: 225 = (135%x 1) + 90
Step 2: 135 = (90 X 1) + 45
Step3:90 = (45%x2)+0
Now the remainderis 0

.. The H.C.F=45
15) Find the H.C.F of the following numbers using Euclid’s division algorithm.
(i) 255and 867 (ii) 42 and 455

16) Find the H.C.F. and L.C.M. of 6, 72 and 120 using prime factorization method.
Solution: 6 = 2 x3 =21 x 3!
72 = 2X2x%x2Xx3%x3=23x3?
120 = 2x2x2x3x5=23x31 x5!
H.C.F =2 x 3! = 6 (*"HCF= product of common prime factors)

LCM.=23x32x5?
LCM.=8x%x9x5

L.C.M.= 360
17) Find the H.C.F and L.C.M of the following numbers using prime factorization method.
(i)12,15and 21 (ii) 17, 23 and 29 (iii) 8, 9 and 25

18) Find the least number which is divisible by 306 and 657.
Solution: 306 = 2x3x3x17 =21 x3%2x17

657 = 3x3%x73=32x73
LCM.=21x32x17 x73
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LCM.=18x%x 17 x 73

L.C.M.= 22338

Alternate Method:

Solution: - Applying Euclid’s division algorithm
Step 1: 657 = (306 x 2) + 45

Step 2: 306 = (45X 6) + 36

Step3: 45=(36%x1)+9

Step 4: 36 = (9 X 4) + 0 Now the remainder is 0

.. The H.C.F=9

LCM.= 306x657 [ LCM= Product ofnumbers]
9 H.C.F

L.CM.= 34 x 657

L.CM.= 22338

19) There is a circular path around a sports field. Sonia takes 18 minutes to drive one
round of the field, while Ravi takes 12 minutes for the same. Suppose they both start
at the same point and at the same time, and go in the same direction. After how many
minutes will they meet again at the starting point?

Solution: - they will meet again after a time equal to L.C.M of the time taken.

18 = 2 x 3 x 3=2x32

12 =2x2x3=2%2x3

LCM.=22x 3%2= 36

.. They meet again at the starting point after 36 minutes.

20) Prove that5 — /3 is anirrational number.

Solution: - Let us assume that 5 — +/3 is a rational number.

That is 5—\/3_;:5 (p,q € zand q # 0) p, q are co- primes.
5-L=y3

q

59—
\/§: qu

P is a rational number.]

=V 3 is arational number [+ a

But this contradicts the fact that v/3 is an irrational.

~ our assumption is wrong .
Hence 5 —+/3 is an irrational number.
21) If V2 is an irrational number, prove that 6+ V2 is an irrational number.

22) Prove that the following are irrational numbers.

N3VZ  i)5+v3  iiD3+2vE  iv)3—2vE w2

5

vi) V2 ++/3

23) Show that % has terminating decimal expension without long division.
Solution:50 = 2 X 5x 5 = 21 x 52
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35 35
50 21x52
The denominator is in the form 2™ X 5™ and n = 1,m = 2 are non negative integers

=~ This is a terminating decimal expansion.

24) Without long method of division show that % has non terminating recurring

decimal expansion.

Solution:210 = 2X 3 X5x%x 7
77 77

210 2 X3 X5 x 7

The denominator is not in the form 2™ x 5™,

=~ This is a non terminating recurring decimal expansion.

25) Without long division method, find whether the following rational numbers have
terminating decimal expansions.

< 17 ... 64 w29 , 23
2 8 i) 455 iif) 343 v) 200
27
26) Find after how many places of decimal the decimal form of the number 23 5t 32
will terminate.
, 27

Solution : 25 5t 32

_ 27

8% 625 X 9

_ 3

- 8x 625

3

5000

. 3x2

5000 x 2

_ 6

10000

= 0.0006

~ After 4 decimal places it terminates.

UNIT - 9: POLYNOMIALS
1 Mark Questions (MCQ)
1) Inthe adjoining figure, graph of a polynomial is H
given. The number of zeros of the polynomial is,
X- X
A1 B) 2 2

0 3 D) 4
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2) Which of the following is a zero of the polynomial x? + 4x + 47?
A) 2 B) -2 C) 4 D) —4

3) The degree of the polynomial —4x? + 5x3 + x — /2 is

A)O B) 1 C) 2 D) 3
4) f(x) = x2—9x + 20 is a quadratic polynomial. The value of f(0) is
A) 20 B) 11 C) —20 D) 29
5) Ifthe zero of the polynomial x2 + kx + 4 is —2, then the value of 'k’ is
A) 4 B) —2 C) —4 D) 2
6) Which of the following is a zero of the polynomial x2 — 3?
A 3 B) -3 V3 D)9
7) Ifx° + a®is divided by (x + a), the remainder is
A) a® B) 2a° )0 D)5
8) Ifx° + a®is divided by (x — a), the remainder is
A) a® B) 2a° C)0 D)5
9) If (x — 7) is the factor of (x? — k) then the value of ‘k’ is
A)49  B)7 C) -7 D) —49

10) If the zeros of the polynomial 3x2 + 8x + k are reciprocal to each other, then the
value of 'k’ is

A) 3 B) — 3 0

1 1
= D) -+

11) If the sum of the zeros of the quadratic polynomial kx? + 2x + 3k is equal to the
product of its zeros, then the value of k is

A ! B ! C 2 D 2
) 3 ) 3 ) 3 ) 3
12) The zeros of the quadratic polynomial x2 + 88x + 125 are,
A) Both positive B) Both negative
C) One positive and one negative D) Both equal.
1 Mark Questions (VSA)

13) What is the maximum number of zeros of the polynomial x> + x + 2 + 4x° ?
14) Write the degree of the polynomial 2 — x3.

15) If p(x) = 2x2 + 3x + 2 then, find the value of p(2).

16) If f(x) = x? — 4 then, find the value of f(4).

17) If f(x) = 7x? + 2x + 14 then, find the value of f(—1).

18) Write the general form of a linear polynomial.

19) What is the degree of a linear polynomial ?
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20) Write the general form of a quadratic polynomial.

21) What is the degree of a quadratic polynomial?

22) Write the general form of a Cubic polynomial.

23) What is the degree of a cubic polynomial?

24) f(x) = 10, which type of a polynomial is this?

25) Find the zero of the polynomial f(x) = 3x+1.

Ans DD [2)B [3)D [4HA [5A]6C |[DHC [9B [9A
10) A DD |12)B [13)5 | 143 |1516 |16)12 [17)19
18)ax+b (a+0) 19)1 |20)ax?+ bx +c (a#0) 21) 2
22)ax3 +bx?*+cx+d (a#0) 23)3 | 24) Constant polynomial 25) 2

3

2 Marks Questions (SA)

26) If the sum of zeros is V2 and the product of zeros is % find the polynomial.

Solution:- Let the zeros be a and £.

a+pf =+2 and af =

the desired polynomial is x

= x2- (V2)x + %

= 3x% — 3v2x + 1 (multiply each term by 3)
- the required polynomial is 3x% — 3v2x +1

N w |

1

-(a+ B)x + ap

27) Find the polynomial whose sum of zeros is % and the product of the zeros is —1.

28) Find the polynomial whose sum of zeros is % and the product of the zeros is — %.

29) Find the polynomial whose sum of zeros is —3 and the product of the zeros is 2.

30) Find a polynomial whose zeros are v3 and —/3.
Solution:- Let the zeros be a and £.

a =3

B:

a+ B =V3+(=V3)=0
af = (V3)(~V3) = ~WD? = -3
The desired polynomial is x? - (a + B)x + af

= x%2- (0)x + (-3)
= x2-3

~ The required polynomial is x? — 3.
31) If the product of the zeros of the polynomial kx? — 6x — 6 is 4, find the value of k.

Solution:- Let the zeros be a and £.

Comparing kx? — 6x — 6 with ax? + bx +c

a=k,

b = -6,

CcC =

-6
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_c
a.f = 2
4= _? [+product of the zeros = 4]
-6
k=—
4
-3
~k = -

32) If the difference of the zeros of the polynomial 3x* — x — 4 is 7; , find the difference

of the squares of the zeros.
Solution:- Let the zeros be a and £.

Comparing 3x% — x — 4 with ax?+ bx +c¢

a=3, b=-1, c= —4

a—fB = % ————>(1) (~data)
_ —b
C(+ﬁ —7
a +B = _(3_1) = % ————>(2)
a’?—p%=(a+pB)(a—p) [~ From (1) and (2)]
1 7
2 _p2_ -
B =gy
7
C{Z —BZ = ?

3 Marks Questions (LA-1)
33) If one zero of the polynomial (a? + 9)x% + 13x + 6a is reciprocal of the other, find

the value of a.
Solution: comparing (a? + 9)x2 + 13x + 6a with ax? + bx + c,

a=(a?+9), b =13, c= 6a

1
Let the zerosbe @ and — (v zeros are reciprocal to each other)
a

1 6a
a—=—

a  (a"+9)

6a
===

(a“+9)
~(a?+9) =6a
La?—6a+9=0
(a-3)2=0
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34) Find the zeros of the polynomial 6x% — 3 - 7x. Also verify the relation between zeros
and the co-efficient.
Solution:- 6x2 — 3 - 7x

=6x>—"7x- 3
6x3=18
=6x2-9x+2x -3
9x2=18
=3x(2x-3)+1(2x -3)
=@Bx+1)(2x-3) —9tz=-7
=The zeros, x = —% and x = %
1 3 -249 7 —(=7 —(Co—efficient of x
The sum of the zeros= ——4+—= —— =—= ( )= ( — )
3 2 6 6 6 (Co—efficient of x?)
1 3 -1 -3 Constant
The product of the zeros=—— X —= — = — = —
3 2 2 6 Co—efficient of x2

35) Find the zeros of the polynomial 4s% - 4s + 1, and verify the relation between
zeros and the co-efficient.

36) Find the zeros of the polynomial x? - % - ?4, and verify the relation between zeros

and the co-efficient.

37) Find the zeros of the polynomial 4u? — 8u, and verify the relation between zeros
and the co-efficient.

38) If a, B and y are zeros of the polynomial 3x3 — 5x% — 11x — 3, find the value of
O a+p+y (i) ap + By +ya (i) aBy
Solution: compare 3x3 — 5x2x — 11x — 3 with ax® + bx? + cx + d,

a=3, b=-5 c¢=-11, d=-3

(a+p+y=—"

-(-5 _ 5
3 3

(i) ap + By +ya =

a+p+y=

Qln

af + Py +ya = _—3
(it)) apy =—

~(=3) _
3

apy = 1
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39) If a and B are zeros of the polynomial x? — 2x — 8, find the value of a?p + af?.

Solution: compare x2 — 2x — 8 with ax? + bx + ¢,

a:l’ b:—2, c=-—8.
-b

Sum of the zeros a + f = —

—2) _

a+pf = n

y — >(1)
Product of the zeros aff = 2

ap = ? = —8 ———>()

a’p +ap? = ap(a+p)
a’f + af? =—8(2) [+ From (1) and (2)]
a’f +af?=-16
40) If a and B are zeros of the polynomial 4x? — 4x — 1, find the value of the following.

®=+y (i) 5 +2 (i) —— 5 (iv) a? + p?
: N1 1 1
(v) a3+ p3 (vi) a3p?+a?p® (vi) =+ 5 5
41) Divide the polynomial x* — 3x% + 4x + 5 by the polynomial x> + 1 — x and find
the quotient and remainder. And verify the result.

Solution :-

1
(vi) ;+

X*+x-3

x2—x4+1 [x*+0x* = 3x24+ 4x+ 5
2

x*— x4+ x
] ) -]

37— 4x% + 4x + 5

- x + x
=y ) =)

—3x*+ 3x+5

—3x?+ 3x -3
(+3 =) +)

8

~ Quotient =x2 + x — 3 and remainder = 8

Dividend = Divisor X Quotient + Remainder
x*—3x2+4x+5=((x?—-x+1)®%*+x—-3)+8

x*—3x°4+4x+5=x*4+x3—-3x?—-x3—x?+3x +x*+x—-3+8
x*—3x°4+4x+5=x*—3x>+4x+5
LHS = RHS
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42) Dived the polynomial x> — 3x2 + 5x — 3 by the polynomial x? — 2 and find the
quotient and remainder.

43) Dived the polynomial x* — 5x + 6 by the polynomial 2 — x? and find the quotient
and remainder.

44) Divide the polynomial 3x* + 5x3—7x% + 2x + 2by the polynomial x? + 3x + 1.
Verify if the second polynomial is a factor of the first polynomial.
Solution :-

3x2 —4x 42
¥ +3x+1/3x*+5xF —Tx*+2x+ 2

3x* + 9x343x2
)] =] =3

—Ax3 _10x2 +2x+ 2

—4x3—12x% — 4x
) i+ )

2x% 4+ 6x+ 2

2x* + 6x 4 2
S I B

0

~ Quotient = 3x%2 — 4x + 2 and remainder =0

Since the remainder is zero, x% + 3x + 1 is factor of 3x* + 5x3—7x2 + 2x + 2.

45) Divide the polynomial 2t* + 3t3—2t? — 9t — 12 by the polynomial t? — 3 and verify
if the second polynomial is a factor of the first polynomial .

46) Divide the polynomial x° — 4x3+x2 + 3x + 1by the polynomial x3> — 3x + 1 and
verify if the second polynomial is a factor of the first polynomial.

47) Obtain all other zeros of 3x* — 15x3 + 13x% + 25x — 30, If of its two zeros are

5 5
= and - [=.
3 3

Solution: let f(x) = 3x* — 15x3 + 13x2% + 25x — 30

5

Y and —\/g are the two zeros of f(x).

<x - E) <x + E) are the factors of f(x).

~ (3x% —5) divides f(x).
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x2—5x+6

g

3x?— 5) 3x* —15x% +13x%2 + 25x — 30
3x® — 5y’
) (+)
—15x% + 18x2 + 25x — 30

—15x2 + 25x%
(+) (=)
+18x2 — 30
+18x2 — 30
- +
0

f(x) = (3x?> = 5)(x2 —5x + 6)
= (V3x +V5)(V3x = V5)(x — 2)(x — 3)
f=0 =(3x+V5)=0, (V3x—v5)=0, x-2)=0, (x-3)=0

,5 ,5
~ zerosare Xx = |, x== 17 x =2, x = 3.

48) If 3 and —3 are the zeros of the polynomial x*+2x3—8x? — 18x — 9, find all the
zeros of the polynomial .

49) If the polynomial x3—3x? + x + 2is divided by g(x), then the remainder is —2x + 4
and quotient is x — 2 Find the divisor g(x).

Solution :- p(x) = x3—3x%2 + x + 2, qix) =x—2and r(x) = —2x + 4

p(x) —7r(x) = (x3-3x2 +x+2) — (—2x + 4) ¥t —x+1
p(x) —1(x) = x3-3x2 +x +2+2x — 4 1—2)13-35‘”3—*—2
3_2 2
p(x) —r(x) = x3-3x% +3x — 2 .r i *
(x):M —x¥i43x—2
8 9@
—x* + 2x
()_x3—3x2+3x—2 =
B x—2 x =2
Lgx)=x2—x+1 L F=2
0

UNIT - 10: Quadratic Equations
1 Mark Questions (MCQ)

1) Which of the following is a quadratic equation?
A)x?+x3=2 B)p(p—-3)=0 COx*=6+x?—x D)x2+%:5
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2) Ifx?+ 1 =101 then the value of x is
A) +1 B) +10 C) 11 D) +v10
3) The value of discriminant of the quadratic equation 2x2 —5x — 1 = 0 is
A) 33 B) 3 Qo0 D) 35
4) The discriminant of the quadratic equation ax? + bx + ¢ = 0 is
A) b?—ac B) b? — 4ac C) Vb2 —4ac D) b? + 4ac
2
5) In the quadratic equation ax? + bx + ¢ = 0, if b: = ac then the roots of the
equation are
A) Equal B) Distinct C) Additive inverse D) Reciprocals.
6) In the quadratic equation ax? + bx + ¢ = 0, if a = c then the roots are
A) Even numbers B) Odd numbers C) Negative numbers D) Reciprocals
7) The roots of equations x? = 49 are
A) 7 and -7 B) 24 and 5 C) 8 and —8 D) 7and 0
8) The roots of equations x2 — 4 = 0 are
A) 2and 0 B) 2 and —2 C)4and>5 D) 1and —1
9) The roots of equations x? — 4x = 0 are
A) 0Oand 2 B) —4and 0 C)—2and 0 D) 0 and 4
1 Mark Questions(VSA)
10) If the roots of equation ax? + bx + ¢ = 0 are real and equal, what is the value of the
discriminant ?
11) If 143 = t2 — 1 then solve for ¢t.
12) Write the general form of a quadratic equation.
1)B 2)B 3)A 4)B 5) A 6)D 7) A 8)B
Ans
9)D 10)b?> —4ac =0 |11)+12 12)ax? +bx+c=0( a #0)
2 Marks Questions (SA)
13) Verify if x2 — 2x = (—2)(3 - x) is a quadratic equation.
14) Find the roots of the equation 2x% — x + % = 0 by factorization method
Solution :- 2x? — x +% =0
16x? — 8x + 1 = 0 ( Multiplying each term by 8) First term = +16x2,Last term =+1
2 _ Ay — —
16x" —4x—4x+1=0 Product = 16x? = —4x X —4x
4x(4x—1)—-14x—-1) =0 _
Middle term = — 8x =—4x — 4x
(4x—1DMAx—-1)=0
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4x—1=0, or 4x—1=0
4x=1or 4x=1

1 1
~Roots x=— or x=—
4 4

15) Find the roots of the following quadratic equations by factor method.
() 16x2—=3x-10 = 0 (ii) 2x>+x-6 = 0 (iii) 100x2—20x+1=0

16) Solve the quadratic equation 2x* — 5x + 2 = 0 by completing the square .

Solution :- 2x2 — 5x + 2 = 0 this is in the form ax? 4+ bx + c = 0.
a=2 b=-5 c¢c=2

2

(
(x * 2_(2))2 = (2_(2)) _%
(
(

2
X — 52) = % (Taking square root on both side)

5 +3
X——=x—
4 4
+3+5
x=x—+—
4 4
x=+3+5— or x=->42
4 4 4
8 2
x=— or x=—
4 4

1
xX=2 or X =<

17) Solve the following equations by completing the square.
(i) 5x2—-6x—2=0 (ii)9x2—15x+6 =0 (iii) 2x>* —5x+3 =0

18) Solve 4x% + 4v/3x + 3 = 0 by using formula.

Solution: -  4x2 + 4v/3x + 3 = 0 this is in the form ax? + bx + ¢ = 0.
a=4, b=4V3, c¢=3

—bi,[b2—4ac

Roots x = 2

—(4V3) + \/(4\/5)2 —4®H3)
T 2(4)
x_—4\/§i\/16><3—48

8
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_ —4/3++/48-148
o 8
_=4/3£0
S
-4V3 -4V3
X =— or x=-——
8 8
Bk =3
X = 2 or Xx= 2

19) Find the roots of the following equations by formula method.
(i) 2x*+x—4=0 (ii)2x*—Tx+3=0 (iif) 2x* —5x+2=0
(iv) x*+2x—15=10 (v)x*—11x+30=0 (vi) x*—2x=28
(vii) x*—7x+12=0 (viii) x* — 4 = 3x (ix) 2x%— 2+/2x = —1
20) Show that the equation, 3x% — 4v3x + 4 = 0 has real and equal roots.
Solution :- 3x2 —4v3x+4 =0
a=3, b=-4V3, c=4
Discriminant = b? — 4ac

= (—4V3)2 - 4(3)(4)

= 48 — 48
=0
~b%?—4ac=0

= The equation has real and equal roots.

21) Find the discriminant of the equation 3x? — 2x + % = 0. From this find the nature of
the roots. Find the roots if they are real.
Solution:-3x2—2x+%=0 a=3 b=-2 c==

Discriminant = b? — 4ac

= (-2 -1 (5)

=4—-4=0
~b?—4ac=0
= The equation has two equal real roots .
-b  —(-2 -b (-2
~ therootsare — = -2 and — = -2
2a 2(3) 2a 2(3)
2 2
The roots are — and —
2(3) 2(3)
1 1
~. The roots are 3 and 3
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22) Discuss the nature of the roots of the equation, 2x? — 3x + 5 = 0.
23) Discuss the nature of the roots of the equation, x? — 6x + 3 = 0.
24) Find the value of k so that the roots of the equation 2x? + kx +3 = 0 are equal.
Solution: 2x2+kx+3 =0 a=2, b=k c=3
For equal roots, b? —4ac =0
k)?*-4(2)3)=0
k?2—-24=0
k? =24

JkZ=vVax6=+2V6

25) Find the value of k so that the roots of the equation kx(x —2) + 6 = 0 are equal.
26) A rectangular mango grove whose length is twice its breadth, and it’s area is 800m?.
find it’s length and breadth.

Solution :- Let breadth of a rectangular mango grove = x m
Length = 2x m

Area of Rectangular mango grove = length X breadth
(2x)(x) = 800

2x% = 800
800
XZ = T =400

x = +vV400 = +20
Breadth of mango grove = x = 20 m
length of mango grove = 2x =2 X 20 =40 m

27) The base of a rectangle is (x + 5)cm and its height is (x — 5)cm. If the area of the
rectangle is 56cm?, Find its dimensions.

Solution: base b = (x + 5)cm  and height h = (x — 5)cm.

Area of the rectangle = 56cm?

(x+5)(x—5) =56 (+Area of the rectangle = base X height)
x?>—5%2 =56 or (length X breadth)
x*>—25=756

x?> =56+ 25

x? =81

x? = 92

s x=9

b=((x+5)=9+4+5=14cm
h=(x—-5=9-5=4cm
3 or 4 Marks Questions (LA-1 / LA-2)

28) The present age of Kavya and Karthik is 11 and 14 years respectively. After how
many years the product of their ages will become 304?
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Solution: The present age of Kavya = 11 years
The present age of Karthik = 14 years

After x years Kavya’'s age = (11 + x) years
After x years Karthik’s age = (14 + x) years
After x years the product of their Ages = 304

11+ x)(14 + x) =304

11 x 14 + 11x + 14x + x> = 304

154 + 25x +x%>—304=0

x?+25x—150=10 30 x5 =150
x?>+30x—5x—150=0

(x? +30x) — (5x+ 150) =0

x(x+30)—5(x+30)=0

x+30=0 orx—5=0

~x=-30 orx=5

30—-5=25

After 5 years the product of their ages will become 304.

29) Some children participated in a birthday party. In that birthday party each child gives
2 gifts to every other child. If the total number of gifts is 264, find the number of
children in that birthday party.

Solution: Let x be the number of children participated in that birthday party.
Each child gives 2 gifts to (x — 1) children.

x children gives 2 gifts to (x — 1) children.

Total Number of gifts =x X 2 X (x — 1)

XX2X((x—1) =264

2x2—2x—264=0

x? —x — 132 = 0 (Divide each term by 2)

2 _ _ -
x“—12x+11x—132 =0 12 x 11 = 132
(x2 — 12%) + (11x — 132) = 0

x(x—12)+11(x—12) =0 -12+11=-1

x—12=0o0r x+11=0
~x=12 or x = —11
~ 12 children participated in that birthday party.

30) An express train takes 1 hour less than the passenger train to travel 132 km between
Bengaluru and Mysuru. If the average speed of the express train is 11km/h more than
that of the passenger train, what is the average speed of the two trains?

Solution : average speed of passenger train = x km/h
Average speed of express train = (x + 11)km/h

Total distance travelled = 132 km

132
Time taken by passenger train = — h
X
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Time taken by express train = 132
x+11
Time difference between these two journeys =1h
132 132
TTx x+11

132(x + 11)-132x = x(x + 11)

132x + 1452 - 132x =x2? + 11x

x?>+11x— 1452 =0 44 x 33 = 1452
x?+44x —33x — 1452 =10

x(x+44)—33(x+44)=0

(x+44)(x—33)=0

x+44=0, x—33=0

x=—44, x =33

Average speed of passenger train = 33 km/h

44 —-33 =11

Average speed of express train = (33 + 11) = 44 km/h

31) A motor boat whose speed is 18 km/h in still water takes 1 hour more to go 24 km
upstream than to return downstream to the same spot. Determine the speed of the
stream.

Solution : Let the speed of the stream = x km/h
Speed of a motor boat in still water = 18 km/h
Then, the speed of the boat upstream = (18 — x) km/h
The speed of the boat downstream = (18 + x) km/h
Total distance travelled = 24 km
24
18 — x
24
18+ x
Time difference between these two journeys =1h
. 24 24
18— x 18+ x
24(18 + x) — 24(18 — %)
(18+0(18-x)
24X18 + 24x —24X18 +24x
182 — x2 B

Time taken to go upstream =

Time taken to go downstream =

1

48x
187 — 22 =1 324 x 1 = 324
48x = 182 — x?2 324=54%x6

x> +48x—324=0 54 —6 =48
x*>+54x —6x—324=0
x(x+54)—6(x+54)=0
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(x+54)(x—6)=0
x=-54 or x=6
=~ the speed of the stream is 6 km/h.

32) Ravi buys a number of books for Rs 60. If he had bought 5 more books for the same
amount, each book would have cost him Re 1 less. How many books did he buy? Find
the price of each book.

33) A train travels a distance of 300 km at a uniform speed. If the speed of the train is
increased by 10 km an hour, the journey would have taken 1 hour less. Find the
original speed of the train.

34) Two water taps together can fill a tank in 9 % hour. The tap of larger diameter taken

10 hour less than the smaller one to fill the tank separately. Find the time in which
each tap can separately fill the tank.

35) The difference of squares of two numbers is 180. The square of the smaller number
is 8 times the larger number. Find the two numbers.

36) Shwetha takes 6 days less than the time taken by Ankitha to finish a piece of work. If
both Shwetha and Ankitha together can finish it in 4 days, Find the time taken by
Ankitha to finish the work.

37) A merchant sells an article for Rs 24 and gains as much per cent as the cost price of
the article. Find the cost price of the article.

38) A merchant sells an article for Rs 18.75 and loses as much per cent as the cost price
of the article. Find the cost price of the article.

39) Find the length and breadth of a rectangular park whose perimeter is 80m and it’s

area is 400 m2,

Solution:- letl and b are the length and breadth of a rectangular park

Perimeter = 2(l + b) = 80

80

l+b= -5 = 40

b=40-1

Area I X b =400

1(40 — 1) = 400

401 — [? = 400

12— 40l +400=0

[2—-20l—20l+400=0

I(1-20)—20(l—-20)=0 400 = 20 x 20

(1-20)(1—-20)=0

l=20o0r [=20

Length [ =20 m

Breadth b =40 —-1=40—- 20 = 20m
40) The diagonal of a rectangular field is 60 meter more than the shorter side. If the

longer side is 30 meters more than the shorter side, find the sides of the field.

400 x 1 =400

—20—-20=-40
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41) The height of a triangle is 6 cm more than its base. If the area of the triangle is

108cm?, find the length of the base and height of the triangle.

42) If the roots of the equation (a — b)x? + (b — ¢)x + (¢ — @) = 0 are equal, prove that

b+ c = 2a.

Solution: compare (a — b)x? + (b — ¢)x + (¢ —a) = 0 with ax? + bx + ¢ = 0.
a=(a—b), b=(b-c), c=(c—a)

Since roots are equal, b? —4ac =0
(b—c)?>—4(a—b)(c—a)=0

b? + c?> —2bc —4(ca—a® —bc +ab) =0

b? 4+ ¢? — 2bc — 4ca + 4a? + 4bc — 4ab =0

4a% + b% + ¢? —4ab + 2bc —4ca =0

(—2a)? + b% +c? +2(—2a)b + 2bc + 2¢(—2a) = 0
(=2a+b+c)*=0

—2a+b+c=0

~b+c=2a

43) If the equation (1 + m?)x2 + 2mcx + (c? — a?) = 0 has equal roots, prove that

c¢? = a*(1 + m?).
Solution: compare (1 +m?)x? + 2mcx + (¢2 —a?) =0 with ax?+bx +c =0.

a=1+m?), b=2mc, c=(c?>-a?

Since roots are equal, b? —4ac =0
2mc)?2 —4(1+m?)(c>—a?) =0

a4m?c? — 4(c? —a? + m?c? —m?a?) =0
4m?c? — 4c? + 4a? — 4m?c? + 4m?a? =0
4a%(1 +m?) = 4c?

a’?(1+m?) =c?

~c?=a%*(1+m?)

44) If the roots of the equation (c? — ab)x? — 2(a? — bc)x + (b? — ac) = 0 are real and

equal, prove that either a = 0 or a3 + b3 + ¢3 = 3abc.

Solution: compare (c? — ab)x? — 2(a? — bc)x + (b? —ac) = 0 with
ax’>+bx+c=0,
a=(c?—=ab), b=-2(a®?—-bc), c=(b?-ac)

Since roots are real and equal, b? —4ac =0
(—Z(a2 - bc))2 —4(c?2—ab)(b® —ac) =0
4(a® — bc)?> —4(c? —ab)(b?> —ac) =0

(a®? = bc)?> —(c?—ab)(b?> —ac) =0
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a* + b?c? — 2a’bc — b?c? + ac® + ab®—a?bc =0
a* + ab® + ac® — 3a’bc =0
a(a®+b3+c®—3abc)=0

= a=0or a®+b3+c3—3abc=0
~a=0or a3+ b3+ c3=3abc

5 Marks Questions ( LA -3)

45) In the adjoining figure , ABCD is a rhombus. The diagonals AC and BD intersect at

D

2)

PointE. If BE =x+ 7, AE =x and AB = x + 8, find the length of AC and BD.
Solution: AE =x, BE=x+7 and AB=x+38
From the AAERB

AB? = AE? + BE? (~Pythagoras theorem )

(x+8)2 = ()% + (x+ 7)? D<

A

B
x24+2(x)(B)+8%2 = x2+ [ x2+4+2(x)(7) +7%]

x> +16x+64= x%2+ x2+ 14x +49
0=x?+14x — 16x + 49 — 64

x>—=2x—15=0

x>—5x+3x—15=0 ‘ 5% 3 =15

AN
7

C

(x> =5x)+(Bx—15)=0
x(x—=5)+3(x—-5)=0
x—5=0 or x+3=0
~x=50r x=-3

~ AE =CE =x =5 (~ The diagonals bisects each other)
diagonal AC = AE+CE=5+5=10
~“BE=x+7=5+7=12

~ DE =BE =12 (*+ The diagonals bisects each other)
diagonal BD = DE+BE =12+ 12 =24

~ AC =10 units and BD = 24 units.

UNIT-11: INTRODUCTION TO TRIGONOMETRY

—543=-2

1 Mark Questions (MCQ)
If tanA = % then the value of 4 cotAis
INE- B) -~ C) 4 D) 3

12
If cos = ’E then the value of sec9 is

A= B) - Q= D) =
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3) If sinA= %then the value of cosecA is

4 5 3 3
A) < B) " Q) " D) <
4) Ifv/3tanA =1 then the value of Ais
A) 60° B) 30° C) 45° D) 90°
5) The value oftan? 60° is
1 1
A)V3 B) - 0)3 D) 7
6) The value of cosec?45" is
1 1
A)2 B) V2 A0~ D) 7
7) Thevalue of 1+ tan? 45’ is
A)O B) 2 0)3 D) V2
8) Thevalue of 1 — tan? 45" is
A)O B) 2 0)3 D) V2
9) The value of fan 650 i
cot 25 1
AV2 B) 0 01 D)
10) The value of cos 48° — sin 42° is
1 3
A) By B) 0 01 D) -
11) If sin 2A = 2sin A istrue whenA =7
A) 0° B) 30° C) 45° D) 60°
12) The value 9 sec2A — 9 tan? A is
A)O B) 1 C)8 D)9
13) The equal value of cos A is
1 1 1 1
A) cosec A B) sec A ¢) sin A D) cot A
14) (sinA+ cos A)? is equal to
A) sin? A + cos? A B) 1 —2sinA.cosA
C) sin? A — cos? A D) 1+ 2sinA.cosA

1 Mark Questions (VSA)

3
15) Ifsinx = " then find the value of 3cosec Xx.

16) If cotO = % then find the value of cot? 0.

17) If 2cos 8 = 1 then find the value of acute angle 6.
18) IfvV3 cotA =1 then find the value of acute angle A.

, sin 18
19) Find the value of 5
cos 72
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23)

24)

25)
26)

27)
28)
29)
30)

31)
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Find the value of cosec 31° — sec 59° .
Find the value of sin? 75° + cos? 75°.
. sin 6 cos O
Find the value of cos 90'—6) | sin (90°-6)
If tanx = 3 cotx, find the value of tan? x.
Ans 1)D 2)A 3)B 4)B 5)C 6) A 7)B
8)A 9)C 10) B 11)A |12)D 13) B 14)D | 15)5
16)% 17)60° | 18)60° | 19)1 20)0 21)1 22) 2 23)3
2 Marks Questions (SA)
In AABC ,find sinA and cosA If /B = 90°, AB = 24cm and BC = 7cm.
Solution : In AABC, /B =90’
given that AB = 24cm,BC = 7cm A
AC2= AB? + BC? (~ Pythagoras theorem)
24cm hyp
AC?=576 + 49 adj
AC%?=625
5 5 B 7ecm C
AC“=25 opp
AC= 25cm
sinA = 22 = 7
yp 25
L _adi_ 24
cosA = hyp 25
If cot = % find other 5 trigonometric ratios.
IfsinA = % find other 5 trigonometric ratios.
Ifsec = % find other 5 trigonometric ratios.
If 15cotA =8, find sinA and secA.
If 2 cos 8 = 1 find other 5 trigonometric ratios.
If 2 sin © = /3 find other 5 trigonometric ratios.
If 3 tanA = v/3 find sin3A and cos2A.
Solution : 3tanA = /3
V3
tanA = —
an 3
V3
tanA =

V3 x+/3
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34)

35)
36)

37)

38)
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1
tanA = —
V3

—=A =30°

sin3A = sin3(30°) = sin90°=1
o o 1
c0s2A = cos2(30) = cos 60 = Y

5sinA—2cosA
tanA
IfA=60", B=30"then prove cos(A+ B) = cosA.cosB - sinA.sinB.

IfA =60°, B=30"then prove that tan(A — B) = _tanA—tanB
1+tanA.tanB

If B = 15", then prove that 4sin2B.cos4B.sin6B = 1.

If 13 sinA = 5, A is a acute angle find

Prove that 2cos?0 — 1 = cos?0 — sin?6.

3 Marks Questions (LA-1)

Show that 1-cos 6 = (COSCC 0 — cot 9)2
1+cos 0
Solution : LHS = &=€0s®
(14+cos 0)

__ (1—cosB)(1—-cos 0)
- (14+cos 0)(1—cos 0)

[Multiply numerator and denominator by (1 — cos 0).]

_ (1—cos 0)?
" 1-cos20

[ 1 — cos?0 = (1 + cos 6)(1 — COs 9)]

124+ c0s20—2(1)(cos 6
= sin2(e)( ) [~sin?0 =1 — cos?0 ]

1 cos’0  2cosB

5 + — - —
sin?0  sin2%0 sinZ%0

1 cos20 2 cosB cos%@

sin20 ~ sin%20  sin®'sin 6 | sin@

= cosec?0 + cot?8 — 2. cosec 0. cot 6 [

= (cosec 8 — cot 0)?

RHS

Prove that Vsec? 0 + cosec2 ® = (tan 0 + cot 0).

Solution : LHS = +/sec? 6 + cosec? 0

2 2
= \/(1+tan ) + (1 + cot®0) [~ 1+tan?8 = sec?6, 1+ cot?0 = cosec?0]

\/tanze + cot?0 + 2
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2 2
\/tan 0 + cot?0 + 2tan 0.cotO [~ tan®.cot® = 1]

J/(tan 8 + cot B)?2
(tan® + cotB) = RHS

cot20
1+cot20

tanZ0

1+tan20

39) Prove that

cot?0
1+cot20

tan26
1+tan?0

Solution : LHS =

cot?0

cosec20

tan?0

= +
sec20

cos20 1

sin20 "cosec20

sin?0 1

. +
c0s20 ‘sec?9

cos?%0 1

sin?0 %0 [
- . sin
sinZ0

= .COS
cosZ0

20 + = cos?9,

sec?9

=sin’0 + cos?0
=1
= RHS

sec O +tan 0

40) Prove that =1+ 2tan?0 + 2sec 0 .tan 0

sec O —tan 0
secO+tan 0

Solution : LHS = SecO—tan®

secO+tan 0
secO+tan 0

secO+tan o6

secO—tan©

_ (sec® + tan6)?
"~ sec2f — tan? 0

sec? 0 + tan?0 + 2secH.tan O
N 1 + tan?0 - tan?0

= 1+ tan?0 + tan®0 + 2secO.tan 6 [ = 1 + tan?0 = sec?0 |

= 1+ 2tan®0 + 2sec6.tan 6 = RHS

Prove that cosec*A — cosec?A = cot*A + cot?A.

Solution: LHS =

41)

cosec*A — cosec’A

cosec?A(cosec?A — 1)
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[ 14 tan?0 = sec?8, 1+ cot?0 = cosec?0]

= sin?0 ]

[Multiply numerator and denominator by sec 8 + tan 9]

Page 78
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43)

44)

45)

46)

47)

48)

49)
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= (1+cot?A) (1+cot?A—1) (~ cosec?A = 1+ cot?A)
= (1+cot?A) ( cot?A)

= (cot?A +cot*A)

= (cot*A +cot?A) = RHS

(1+cosA)(1-cosA) 1
(1-sinA)(1+sinA) 3

Ift=180%°and A = %, then prove that

Iftan(A + B) =3 and tan(A—B) = % Here 0° < (A+ B) <90°;
Then find the value A and B.

sin® 1+cosO
Prove that - = 2coseco.
1+4+cosO sin®

Prove that (1 + cot® — cosec8)(1 + tan® + secB) = 2.

4 Marks Questions (LA-2)

cos (90 -0) sin @
Prove that - . = 2cosec 0.
1+4+cos O 1-sin (90 —-0)
, cos (90°-0) sin®
Solution: LHS = - .
1+cos 6 1-sin (90 —-0)

sin O sin O

= T+cos® | 1-cos® [+ cos(90°—8) =sin®, sin(90"~6) = cos 6]

__ (1—cos 6)sinB+(1+cos 6) sin 6
o (1+cos 8)(1—cos 0)

sin 0 — cos Osin 0+sin 0+cos 0 sin O
(1+cos 0)(1—cos 0)

_ 2sin©
"~ 1-c0s20
_ 2sin 0 -1 29 . 2 5
=76 [ cos” B = sin” 0]
_ 2
" sin®
= 2cosec ® = RHS [ ,1 = cosec 0]
sin 6
sin (90°-9) cos 8
Prove that - . = 2sec 0.
14+sin 6 1-cos(90 —-0)
cos (90°—0 1+sin (90°—0
Prove that ( ) ( ) = 2cosec 0.

1+sin (90°-0) cos (90°—0)
Prove that sin®A + cos®A = 1 — 3sin?A cos?A.

Solution: LHS = sin®A + cos®A
=(sin?A)3 + (cos?A)3 [a®+ b3 = (a+b)(a? + b? — ab)]
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= (sin?A + cos?A)[(sin?A)? + (cos?A)? — sin?A. cos?A]
= (1)[(sin?A)? + (cos?A)? + 2sin?A. cos?A — 2sin?A. cos?A — sin?A. cos?A]
= [(sin?A + cos?A)? — 3sin?A. cos?A] (~ sin?A + cos?A = 1)
=[(1)? — 3sin®A. cos?A]
=1 — 3sin%A.cos?A = RHS

5 Marks Questions (LA-3)

if cos® + sin® = /2 cos O, provethat cos® —sin® =+/2sin0.
Solution: cos® + sin® = v2 cos § ————- >(1)
(cos 8 + sin 0)2 = (v/2 cos 0)? (~ squaring on both sides.)

cos?0 +sin?0 + 2cos0.sin® = 2 cos? O

2c0s0.sinB = 2 cos? B — cos? O — sin?0

2 cos 0.sin B = cos? 6 — sin?0

cos?0 —sin?0 = 2 cos 0.sin O

(cos B + sinB)(cosB — sinB) = 2 cosO.sin O

V2 cos 6 (cos® — sinB) = 2 cos 6.sin O [+ From (1)]

2cosB.sin 6
(cos® —sinh) = ——

V2 cos©
(cos 6 — sin 6) 2sin0
cos0 —sin @) =

V2

2 x+/2sin0
cos® —sinf) = —
( ) =BV

2 %x+/2sin0
(cosB —sinB) = —

~. (cos@ —sinB) = v/2sin O

sin 0 tan O
Prove that = sec O cosec 0 + cot©.
1-cos© 1+ cos©
tan6 +sec6 -1 1+ sin ©
Prove that = .
tan6 — sec6+ 1 cos O
tan A cotA
Prove that + =1+ tanA + cotA =1+ secA cosec A.
1-cotA 1-tanA
tan 6—cot0 ) ) ) )
Prove that —— = sec“0 — cosec“0 = tan“0 — cot“0.
sin B cos O
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UNIT -12: SOME APPLICATIONS OF TRIGONOMETRY

1 Mark Questions (VSA)

1) Find the value of x in the following figures.

A A A
L] £ L] [
E  cSom C B 6m C B C
(D (2) (3)
|Ans | 1)50m | 2) 60° [ 3)12m

2 / 3 Marks Questions (SA/LA-1)

2) Find the value of the unknown in the following figure.

A A
x
D
x 40m
60°
- 605 30° m 45¢
B D C - B C

3) The angle of elevation of ladder leaning against a wall is 60° and the foot of aladder
is 9.5 m away from the wall. find the length ofladder.

Solution : Here AB = length of the wall

A
BC = distance from wall to foot of ladder
AC = length of ladder hyp
opp
cosO = adj _ 95
;ﬂ}.
C

hyp  AC

., 95 5 o5m

cos60 = adj
195
2 AC

AC=95x 2=19 ~ Length of ladder= 19m
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4) The angles of elevation of the top of a tower fro two points on the ground at a distance
a metres and b metres (a > b) from the base of the tower and in the same straight

line are complementary. Prove that the height of the tower h = vab metres.
Solution: The height of a tower h =9

According to data,let D = 6 and ~C = 90° — 6.
BD=a m and BC=b m
From the A ABD,
h
tang == 2 _____ > (1)
adj BD a
From the A ABC,
° j b
cot(90°—g) = L =B _ 2
opp AB h
b o
tan 6 = Ny —> (2) [ cot( 90" — 6) = tan 0]
Equating (1) and (2)
h _ b
a h
h? =ab
h= vab m.

5) Two wind mills of height 50 m and 40 m are on either side of the field. A person
observes the top of the wind mills from a point on the ground in between the
towers. The angle of elevation was found to the 45°in both the cases, find the
distance between the wind mills.

6) A tower stands vertically on the ground from a point on the ground which is 50m
away from the foot of the tower the angle of elevation to top of the tower is 60°, find
the height of the tower?

7) Atreeis broken over by the wind forms a right angle triangle with the ground. If the
broken part makes an angle of 60° with ground and the top of the tree is now 20 m
from its base. How tall was the tree?

8) From the top of a building 16m high. The angular elevation of the top of a hill is
60°and the angular depression of the foot of the hill is 30°. Find the height of the
hill.
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UNIT -13: STATISTICS

1 Mark Questions (MCQ)

In the following which is not a measure of central tendency?
A) Mode B) Range C) Median D) Mean

The relationship between the measures of central tendency
A) Median = Mode+ 2 Mean B) Mode = 3 Median - 2 Mean
C) 3Median = 2 Mode + 2 Mean D) Mode = 3 Median + 2 Mean

The x- co ordinate of the point of intersection of two ogives, which were drawn as
“more than” type and “less than” type for same data, represents

A) Mean. B) Median
C) Mode. D) Cumulative frequency.

The midpoint ofthe CI 10 - 25 is
A) 35 B) 15 C) 17.5

Calculate mode if meanis 58 and median is 50.
A) 34 B) 43 C) 108

The point of intersection of two ogives, which were drawn as “more than” type and
“less than” type for the some data is ( 66.4, 26.5). The Median of the same data is
A) 26.5 B) 39.9 C) 66.4 D) 33.2
1 Mark Questions (VSA)
Calculate median for the given scores 1,5,4,3, 2.

D) —7.5

D) 8

What is the other name of cumulative frequency curve?

Write the formula to find mean for grouped data.

10) Calculate median for the given scores 2,8,10,6,12,16.

1) B 2) B 3) B 4) C

Xfixi
Xfi

5) A

Ans

6)C 7) 3 8) Ogive |9) %= 10) 9

3 Marks Questions (LA-1)

11) Find the Mean of the following data.

CI 10-25 | 25-40 | 40-55 | 55-70 | 70-85 | 85-100

f 2 3 7 6 6 6
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Mid point
CI fi ; fixi
1
10-25 2 17.5 35.0
25-40 3 32.5 97.5
40-55 7 47.5 332.5
55-70 6 62.5 375.0
70 -85 6 77.5 465.0
85-100 6 92.5 555.0
xfi=30 Yf; x; = 1860.0
.x.
Mean x = &
Xfi
1860
Mean x = —
30
Mean x = 62

Solution: Assuumed mean method

Assumed Mean a=17.5

I fi Mid ;ioint d,=x,—a f.d;
10 - 25 2 17.5 0 0
25-40 3 325 15 45
40-55 7 47.5 30 210
55-70 6 62.5 45 270
70 - 85 6 77.5 60 360
85-100 6 92.5 75 450
>fi =30 Yfid; =1335
.d;
Mean x= a + %}ll
Mean x = 17.5+%(3)5

Mean x= 17.5 + 44.5

Mean x =

62
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Solution: Step deviation method
Assumed Mean a=17.5, size of calss interval h=15
Mid point X;i—a
CI fi 72 u; = lh fiw;
10-25 2 17.5 0 0
25-40 3 32.5 1 3
40-55 7 47.5 2 14
55-70 6 62.5 3 18
70 - 85 6 77.5 4 24
85-100 6 92.5 5 30
xfi=30 Xfiu; =89
_ Zfiui]
Mean ¥ = a+ |[=——|Xh
Yfi
Mean x = 17.5+ [ﬁ] X 15
30
Mean x = 17.5+?
Mean X = 17.5+ 44.5
Mean x¥ = 62
12) Find the Mean of the following data.
Cl 15-25 | 25-35| 35-45 | 45-55 55-65 65-75 75 -85
fi 6 11 7 4 2 1
13) Find the Mode of the following data.
CI 5-15 | 15-25| 25-35 35-45 | 45-55 55-65
fi 6 11 21 23 14 5
DDPI Office, Ramanagara Page 85
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Solution:
cI f Maximum frequency = 23
Modal class = 35 - 45
5-15 6 Lower limit of modal class 1 =35
15-25 11 Class size h =10
25-35 21 fp Frequency of the Modal class f; = 23
35— 45 231, Frequency of the class preceeding the Modal class
45-55 | 14f| Jo=2
Frequency of the class suceeding the Modal class
55-65 5
f2=14
n =80
Li—h
Mode = l-l—[—] X h
2fi—fo—f2
23-21
Mode = 35+[52—2—| x 10
2
Mode = 35+ | | x 10
20
Mode = 35+ 11
Mode = 35+ 1.82 ~ Mode = 36.82
14) Find the Mode of the following data.
Cl| 0-10 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80
f 7 12 13 14 20 15 11 8
15) Find the Mode of the following data.
Cl| 15-20 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-50 | 50-55
f 3 8 9 10 3 0 0 2
16) Find the Mode of the following data.
Cl 1-3 3-5 5-7 7-9 9-11
f 7 8 2 1
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17) Find the Mode of the following data.
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CI 0-20 | 20-40 40 -60 60-80 | 80-100 | 100-120
f 10 35 52 61 38 29
18) Find the Median of the following data.
clI| 0-20 |20-40 | 40-60 | 60-80 | 80-100|100-120|120-140
f 6 8 10 12 6 5 3
Solution:
Median g = ? = 25thyalue.
CI f Ccf
Median class = 60 - 80
0-20 6 6
Lower limit of Median class I =60
20 -40 8 14 Number of observation n = 50
40-60 10 24 cf n_50_,g
2 2
60 =80 12 f 36 Cumulative frequency of class
80 - 100 6 42 preceeding the median class cf =24
Frequency of median class f =12
100 -120 5 47 d y !
Class size h =20
120 -140 3 50
n =50
. o
Median = [ + 7 X h
Median = 60 + [25‘2“‘] x 20
12
Median = 60 + [l] X5
3
Median = 60 +%
Median = 60 + 1.67
Median = 61.67
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19) Find the Median of the following data.
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Cl 50-55 55-60 60 - 65 65-70 70-75 75-80
f 2 8 12 24 38 16
20) Find the Median of the following data.
Cl | 15-25 | 25-35| 35-45 | 45-55 | 55-65 | 65-75 | 75-85
f 6 11 7 4 2 1
21) Find the Median of the following data.
CI 100-120 120 - 140 140 - 160 160 -180 180 - 200
f 12 14 8 6 10
22) Find the Median of the following data.
Cl 135-140 | 140-145 | 145-150 | 150-155 | 155-160 | 160-165
f 4 7 18 11 6 5
23) Find the Median of the following data.
CI f Cl f
5-10 0-10 12
10-15 12 10-20 16
15-20 2 20-30 6
20-25 4 30-40 7
25-30 3 40 -50 9
30-35 4 n=>50
35-40 3
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24) During the medical check-up of 35 students of a class, their weights are recorded as
follows:

Weight (inkg) Number of students
Less than 38 0
Less than 40 3
Less than 42 5
Less than 44 9
Less than 46 14
Less than 48 28
Less than 50 32
Less than 52 35
Draw a less than type ogive for the given data. Hence obtain the median weight
from the graph.
Solution:
pisd :::ﬁ:: 1 ‘: ::::ﬁ::: [
- e 1-|-|-- £ :!-.‘I.ﬂE:
4
S T %"
SEe! Tt BRESY LRI B I8 ;]i:; : =: E'E::EE
'#::: - - . — : ——
—i- - e
E’I 31 g B ‘s hade :
[ 5] SR R bu o pn
g' EETE x -4 T 336
boal tis -
E.Eﬂ 15 Erbcfase tri T
@ [
= i i
‘¢ 4
5 -
O
PR RHE

upper Limits ——>
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25) Change the following distribution to a less than type distribution, and draw its ogive.

CI 0-3 3-6 6-9 9-12 12-15
f 9 3 5 3 1
Solution:
Cumulative
a f frequency (cf )

Less than 3 9 9

Less than 6 3 12

Less than 9 5 17

Less than 12 3 20

Less than 15 1 21

ST
EEES

TR EEERETRHIES
T TREETE T

Cumulative frequency — =
Bl 5

upper Limits ——=

26) Change the following distribution to a less than type distribution, and draw its
ogive.

CI 100- 120 | 120-140 | 140-160 | 160-180 | 180 -200
f 12 14 8 6 10
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27) Change the following distribution to a more than type distribution, and draw its

ogive.

CI 0-3 3-6 6-9 9-12 12-15

f 9 3 5 3 1
Solution:

Cumulative
cl f frequency (cf )

More than or equal to 0 9 21
More than or equal to 3 3 12
More than or equal to 6 5 9
More than or equal to 9 3 4
More than or equal to 12 1 1

e

2>

20 =

18 T

16 7
14 -+

Iz T+

10 _L

Cumulative frequency — =

"More than" ogive

0 3 6

i
T

9 1z

> X

Lower Limits — =

28) Change the following distribution to a more than type distribution, and draw its

ogive.

CI

50- 55

55-60 | 60-65 | 65-70 | 70-75 75-80

f

2

8 12 24 38 16
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4Marks Questions (LA-2)

29) The following table shows a “less than” type distribution. Find the Mode of the
distribution. If the median of the distribution is 56.43, calculate its Mean.

Cumulative
¢ frequency (Cf)
Less than 20 8
Less than 40 15
Less than 60 29
Less than 80 38
Less than 100 53

Solution: Median = 56.43

C1 fi
Less than 20 8
20-40 7 fo
l 40-60 14 f,
60 -80 9 f,
80-100 15
fi—fo
Mode= [ + [—] X h
2fi—fo— 12
Mode= 40 + [—14_7 ] x 20
2(14)-7-9
Mode= 40 + [28116] x 20

Mode = 40+[17—2] X 20
Mode = 40+[7§] X5

Mode= 40 +§

Mode= 40+ 11.67
Mode= 51.67
Mode = 3 Median — 2 Mean

51.67 = 3 X 56.43 — 2 Mean
2 Mean = 169.29 —51.67
117.62

Mean = = 58.81

DDPI Office, Ramanagara

Maximum frequency = 14

Modal class = 40 - 60

Lower limit of modal class I =40
Class size h =20

Frequency of the Modal class f1 =14

Frequency of the class preceeding the

Modal class fo=7
Frequency of the class suceeding the
Modal class  f, =9
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30) The following table gives the marks scored by the 50 students of a class in a
Examination. If the arithmetic mean of the distribution is 25.2, find the missing
frequencies p and q.

Marks 0-10 |{10-20| 20-30 | 30-40 | 40-50
Solution: Arithmetic mean ¥ = 25.2 and ) f; =50
I fi Mid ;;(i)int fix;
0-10 8 5 40
10-20 p 15 5p
20-30 10 25 250
30-40 11 35 385
40-50 q 45 45q
>fi =50 >fi x; = 675+ 5p + 45¢q
p+q=50—-(8+10+11)
p+q=>50-29
p+q=21
p=21-q ———- >(1)
¢
Lfi
252 - 675+5p+45q
50
1260.0 =675+ 5p + 45¢q
1260 - 675 = 5(p + 9q)
585
= =(®+9)
p+9q =117
21—q+9q =117 [~ From (1) ]
8q =117 - 21
8q =96
g =12

p = 21— 12 [+ substituting for q in (1)]
Lp= 9
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31) The median of the following distribution is 28.5, find the values of x and y.
Class 1 4 10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | Total
interval
frequency 5 x 20 15 y 5 60
solution: Median = 28.5
Median class = 20 - 30
CI f cf
0-10 5 5 Lower limit of Median class I =20
10 - 20 X 5+x cf Number of observation n = 60
20-30 20 f |25+x 12@:30
2 2
30-40 15 40 + x
Cumulative frequency of class preceeding
40-50 y 40+x+y )
the median class cf =5+x
50-60 5 45+x +y
Frequency of median class f =20
n =60
Class size h =10
From the table 45+ x +y =60
x+y=060-—45
x+y=15 —-— >(1)
Median= [+ [T;Cf] X h
30 -5—x
28.5 = 20+[ 20 ] x 10
25—x
28.5—20 = [ ]
2
85%x2 =25—x
17 =25—-x
x =25-17
~x=8
x+y=15
8 +y = 15 [+ substituting for x in (1)]
y=15-8
Ly = 7
32) If the Mode of the following distribution is 36, Find the value of x.
Marks 0-10 | 10-20 {20-30 |30-40 | 40-50 | 50-60 | 60-70
Number of 8 10 x 16 12 6 7
¢ students
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Solution: Mode = 36
Mode = 36 (given
cl £, (given)
0-10 8 -~ Modal class = 30 - 40
10-20 10 Lower limit of modal class 1 =30
20-30 x fo
Class size h =10
l 30-40 16 f1
40-50 12 f, Frequency of the Modal class f1 =16
50-60 6 Frequency of the class preceeding the
60 - 70 7 Modal class fo=x
= fo
Mode = l-l—[—] X h
2fi=fo-12
16 — x
36 = 30 + [ 2x16— x—lZ] X 10
_[16—x
36 - 30 = [ 30| x10
6 [ 16 —x ]
10 20—«
3 [ 16 — x] ><
5 L20-x
80 — 5x = 60 — 3x
80 — 60 = 5x — 3x
20 = 2x
~x =10
5 Marks Questions (LA-3)
33) The following table shows a “more than” type distribution. Find the Median of the
distribution. If the Arithmetic mean of the distribution is 69.3, calculate its Mode.
Marks scored Number of
students
More than or equal to 50 100
More than or equal to 55 98
More than or equal to 60 90
More than or equal to 65 78
More than or equal to 70 54
More than or equal to 75 16
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Median g = 1(2)—0 = 50th value.
Cl f Ccf
Median class =70 - 75
50-55 2 2 Lower limit of Median class I = 70
55-60 8 10 Number of observation n = 100
60 - 65 12 22 §=$=50
65-70 24 46 cf Cumulative frequency of class preceeding
the median class cf =46
70 -75 38 f 84
Frequency of median class f =38
75 -80 16 100
Class size h=5
n =100
n _
- —cC
Median = [ + | 2 7 f X h
Median = 70 + >0 3_846] X5
. 4
Median = 70 + [%] X5
. 20
Median = 70 + 38
. 10
Median = 70 + T
Median= 70 + 0.5
Median = 70.5
Mode= 3 Median - 2 Mean

Mode = 3 X 70.5- 2 X 69.3
Mode = 211.5- 138.6
Mode = 72.9
UNIT - 14: PROBABILITY
1 Mark Questions (MCQ)
1) Which of the following is the probability of an event?
A)% B)- 1.5 C) 15% D) —0.7

2) IfP(E) = 0.05, what is the probability of ‘not E’?

A) 0.05 B) 0.95 C) 0.005 D) 1.05
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5
3) The probability of winning a game is o then the probability of losing the game is

4)

5)

6)

7)

8)

9)

=5 5 -1 1
A) e B) " ) I’ D) "
If the probability of an event is 1, then the event is called
A) Complementary event B) impossible event
C) mutually exclusive event D) sure event

The probability of winning a game is 0.3 ,then the probability of losing the game is
A) 0.1 B) 0.3 C)0.7 D) 1.3

A die is thrown once, the probability of getting an odd number is .
1 4 2 3
A) - B) - o)) - D) -
The probability of winning a game is 60% ,then the probability of losing the game is

A) 40% B) 10% C) 60% D) 20%

A die is thrown once, the probability of getting a number less than 6 is

1 4 2 5
A) = B) - o)) - D) =
Two fair coins are tossed once, the probability of getting head turns up is
1 2 3 -1
A) " B) " o)) " D) v
1 Mark Questions (VSA)

10) The chance of raining in a particular day is 35% . then what is the chance of not

raining on the same day ?

11) IfE and E both are complementary events, then the value of P(E) + P(E) is?
12) In a random experiment, what is the total probability of all the primary events?

13) The probability of losing the game is % . Find the probability of winning the same

game.

14) The probability of an event is 0. Name the type of event.

Ans 1)C | 2)B | 3)D | 4D | 5C | 6)D | 7)A | 8D | 9A
10)65% | 11)1 | 12)1 | 13) % 14) Impossible Event
2Marks Questions (SA)

15) A dieis thrown once. what is the probability of getting a number less than or equal to 4

Solution:-S={1,2,3,4,5,6} -~n(S5)=6
Let E be the event getting a number less than equal to 4.
E={1,23,4} ~n(S) =4
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n(E)
4 2
P(E) = z = §
16) A die is throw once. calculate the probability of getting
i) aprime number ii) an odd number
iii) a number lying between 2 and 6. iv) a composite number
v) Even number vi) asquare number

17) A box contains 50 discs which are numbered from 1 to 50. if one disc is drawn at
random from the box, find the probability that it bears i) a perfect cube number
ii) a number which is divisible by 2 and 3.

18) Two dice are thrown. what is the probability of getting, a) two identical faces
b) sum of two faces are equal to 8 .
Solution:- S = {(1,1) (1,2) (1,3) (1,4) (1,5) (1,6)
(2,1) (2,2) (2,3) (2,4) (2,5) (2,6)
(3,1) (3,2) (3,3) (3,4) (3,5) (3,6)
(4,1) (4,2) (4,3) (4,4) (4,5) (4,6)
(5,1) (5,2) (5,3) (5,4) (5,5) (5,6)
(6,1) (6,2) (6,3) (6,4) (6,5) (6,6) }

Total outcomes n(S) = 36
a) Let A be an event of getting two identical faces (Doublets)

A={(1,1)(2,2)(3,3)(4,4)(5,5) (6,6)}

~n(A) =6
A

6 1

P =35=%

b) Let B be an event of getting a sum 8 in two faces.

B=1{(26),(3,5),(4,4),(5,3),(06,2)}.

~n(B)=5
5

19) Two dice thrown simultaneously, find the probability of the following events.
i) Difference between the numbers in two faces is 2

i) Sum between the numbers in two faces is 5
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iii) Product of the numbers in two faces is 12
iv) Number except 5
v) Product of the numbers as a perfect square number in two faces.

vi)To get 5 at least once.

20) Three coins are tossed together, find the probability of getting (i) at least 2 tail
(ii) at most 2 tail
Solution :- (i) three coins are tossed together, the outcomes =n(s)=8

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT } - n(S) = 8
Let A is event of getting at least 2 tails.
A = {HTT, THT, TTH, TTT } - n(A) = 4

A
P(A) = 2(@)

(ii) Let Bis event of getting at most 2 tails.
B = {HHH, HHT, HTH, THH, HTT, THT, TTH} . n(B) = 7

21) Three unbiased coins are tossed. Find the probability of getting
(i) no tail (ii) at most one head.

22) There are three children in a family. Find the probability that there is one girl in the
family.

23) Abox contains 500 wrist watches, in which 50 are damaged. One wrist watch is
selected randomly from the box. Find the probability of getting a damaged wrist
watch.

Solution:- Total wrist watches = 500
+~ n(S) =500
Let ‘A’ be an event of getting a damaged wrist watch

~n(A) =50

A

p(A) = 50 1
T 500 10
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24) A box contains 20 bulbs, in which 4 are damaged. One bulb is drawn out randomly
from the box. Find the probability of getting (i) a damaged bulb (ii) a good bulb

25) From a bag containing 5 red, 8 white and 4 black marbles, one is drawn at random.
Find the probability of getting,
i) ared marble ii) a white marble iii) not a black marble.

26) A bag containing 5 red balls. If the probability of drawing a blue ball from the bag is
thrice that of a red ball, find the number of blue balls in the bag.
Solution: Number of red balls = 5
Let the number of blue balls in the bag be x

Then, total number of balls = (5 + x)
The probability of drawing a red ball from the bag,

n(R)
P(R) = _n(S)
5
~P(R) = i >(1)
The probability of drawing a blue ball from the bag,
n(B)
P(B) = —n(S)
P(B) = crr >(2)
Given: P(B) =3 x P(R)
. 3x
5+x 5+x
e
5+x  5+x

~ x =15 Hence, the number of blue balls in the bag is 15.

Note : In a random experiment of throwing two dice, to solve the problems related to
addition the following table is very useful.

Numbers on faces of 1+t die
s I+ 1 [ 23456
s 0123|4567
£ 123 |4 |56 |78
% 3 4|5 |6 |7]|8]09
sla|s5 |6 |7]8]09]10
£1s 67 |8]9][10n
216|789 10]11]12

5
Example : Probability of getting a sum 8 in two faces %
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Note : In a random experiment of throwing two dice, to solve the problems related to
multiplication the following table is very useful.

Numbers on faces of 1st die

X | 1 2 3 4 5 6
1 1 2 3 4 5 6

2 | 2 4 6 8 10 | 12

12 | 15 | 18

4 | 4 8 12 | 16 | 20 | 24

Numbers on faces of the 2nd die
w
w
(o))
O

5| 5 10 | 15 | 20 | 25 | 30

6 | 6 12 | 18 | 24 | 30 | 36

1

4
Example : Probability of getting a Product 12 in two faces %9

UNIT - 15: SURFACE AREAS AND VOLUMES

1 Mark Questions (MCQ)
A solid has been melted and recast into a wire. Which of the following remains the
same ?
A) length B) height C) radius D) volume

The curved surface area of a frustum of the cone is

A)n(ry +r1y)l B)n(r; +r, )h CO)m(r; — ry)l D) n(r; —ry )h

A cylindrical Pencil, sharpened at one end is a combination of

A) Sphere and Cylinder B) Cylinder and Cone

C) Cylinder and Hemi sphere D) Cone and sphere

The perimeter of the base of a right circular cylinder is 44 cm. And the height of the
cylinder is 10 cm. then it’s curved surface area is

A) 440 cm? B) 44 cm? C) 880 cm? D) 88 cm?

A cylinder of height 10cm and the area of it's base is 154 cm.? then the volume of
the cylinder is

A) 1450 cm3 B) 1540 cm?3 C) 4510 cm3 D) 154 cm?3

A cone of slant height 10cm and the perimeter of it’s base is 44cm. then the curved
surface area of the cone is

A) 440 cm? B) 220 cm? C) 44.0 cm? D) 4400 cm?
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7) A cone of height 15cm and the area of it's base is 154 cm.? then the volume of the

cone is
A) 770 cm3 B) 2013 cm?3 C) 2310 cm? D) 77 cm?3

8) A cone and a cylinder have equal base and equal heights. If the volume of the
cylinder is 300 cm?3 then the volume of the cone is
A) 300 cm?® B) 900 cm3 C) 600 cm3 D) 100 cm3

9) A cone and a cylinder have equal base and equal heights. The volume of cone and
cylinder are in the ratio,

A) 2:1 B) 3:1 C) 1:4 D) V2 :3
10) Formula used to find the total surface area of a solid hemi sphere is

A) 2mr? B) 3mr? C) 2mr? D) 3mr?h
11) The surface area of a sphere of radius 7cm is,

A) 616 cm? B) 61.6 cm? C) 313 cm? D) 31.3 cm?
12) Formula used to find the total surface area of a cylinder is

A) 2mrh B) 2mtr(h +r) C) 2mr?h D) 2mr(l + 1)
13) Formula used to find the volume of a cone is

A) %nrzh B) %nrzh C) mrh D) ?anh

1 Mark Questions (VSA)

14) Write the formula to find the volume of a hemi sphere.

15) Find the slant height of a cone of height 3 cm and the diameter of it’s base is 8cm.

16) Find the slant height of the frustum of a cone of height 5 cm and the difference
between the radii of its two circular ends is 12cm.

17) Name the solids in a petrol tanker.

18) Write the formula to find the curved surface area of a cylinder.

19) Find the volume of a cube whose side is 5 cm.

20) Find the curved surface area of a hemi sphere whose radius is 7cm.

Ans. | )D | 2)A | 3)B | 4A | 5B | 6)B | 7)A 8) D 9)B

10)B | 11)A | 12)B | 13)A | 14) Zqr3 cubic units 15) 5em 16) 13cm
3

17) 1 Cylinder and 2 hemi sphere | 18) 2mrh Sq. units | 19)125cm? | 20) 308cm?

2 Marks Questions (SA)

21) The slant height of a frustum of a cone is 4 cm. And the perimeters of its circular
bases are 18cm and 6¢cm. Find it’s curved surface area.
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Solution:- =4 cm, 2nr = 6cm, 2rR = 18 cm.
2nr =6, r :g =3
2nR =18, nR=12—8:9

~uar +TtR=3+9

~n(r +R) =12-----> (1)

Curved surface area = 1t(r + R)!

= 12X 4 =48 cm? (fromeqn.(1)and [ =4)

22) The slant height of a frustum of a cone is 10.5 cm. And the radii of its circular bases
are 33cm and 27cm. Find the curved surface area.

23) A vessel is in the shape of a frustum of a cone. The radii of its circular bases are
28cm and 7cm and the height of the vessel is 45 cm. Find the volume of the vessel.

Solution:- h=45cm, r=7cm, R= 28cm

Volume (V)= %ﬁh(r2 +R?2+Rr)

x%x 45 (72 + 282 + 28 X 7)

1
3
1 22

= X 2 X45 (49 + 784 + 196)
= ? X 15X 1029

= 48510cm3

24) A drinking glass is in the shape of a frustum of a cone of height 14 cm. The
diameters of its two circular ends are 4 cm and 2 cm. Find the capacity of the glass.

25) Combination of solids is given in the following table. Construct the formulae to find
surface area and volume as shown in the table.

Combination of solids Surface area Volume
e I > =(2 X surfae area of a hemi =(2 x volume of a hemi
sphere )+ (surfae area of a sphere )+ (volume of a
C 9 cylinder) cylinder )
=2(2nr?) + 2nrh =2 (3 T[I‘3) + mréh
3
- —
h
- -
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Combination of solids

Surface area

Volume

-

-
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3/4 Marks Questions (LA-1/ LA-2)

26) A cone of height 24 cm and radius of base 6 cm is made up of modelling clay.
A student reshapes it in the form of a sphere. Find the radius of the sphere.
Solution :- height of a cone h = 24 cm, radius of base r = 6 cm,

Let R be the radius of a sphere.
Given, Volume of a cone = Volume of a sphere

1 4
—1nr’h = —niR3
3 3

%1T(r2 h) = %n(4R3) [+ cancelling %11 on both sides]

r’h = 4R3

62 X 24 = 4R3

62X 6 X4 = 4R3 [ cancelling 4 on both sides]
63 = R3

R= 6cm

~ Radius of asphere R= 6 cm

27) The length and breadth of the roof of an auditorium are 22 m and 20 m
respectively. The rain water from this roof is drains into a cylindrical vessel
having diameter of base 2 m and height 3.5m. If the vessel is just full, find the
rain fall in cm.

Solution: Let the rainfall be x cm = lz—o m
Length of roof [ =22 m and breadth of roof b =20 m and V = lbh

~Volume of water on the roof = 22 x 20 x % = zszm3 -——> (1)

Radius of the base of cylindrical vessel = 1m. (* d = 2m)
Height of the cylindrical vessel = 3.5m.

Volume of water in cylindrical vessel when just full = wr2h

= ? X12x35 = 11m? ———s> (2)
~Volume of water on the roof = Volume of water in cylindrical vessel
22
- Tx =11 [ +from (1) and (2) ]
_11x 5
*= 22
5
=2
x=25

Hence, the rainfall is = 2.5 cm

28) 2 cubes each of volume 64 cm? are joined end to end. Find the surface area of the
resulting cuboid.
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29) Combination of some solids are given below. Find the surface area and the volume
of each solid.

- -

12cm

21cm

—

- l4cm —=

30) Combination of some solids are given below. Find the volume of each solid.

22.5cm

5 Marks Questions (LA-3)

31) A metalic right circular cone 20cm high and whose vertical angle is 60° is cut into
two parts at the middle of its height by a plane parallel to its base. If the frustum so
obtained be drawn into a wire of diameter % cm, find the length of the wire.
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Solution: as shown in the figure
vertical angle /BAC = 60°

~ Z0AB = 30°

Height of cone OA = 20cm
DE intersects Cone such that
AP=0P=10cm

+~ OP =h; = 10cm

20cm
Radii of frustum of cone

DP = rq :?, OB = Iy =?
From the right triangle APD,

opp DP .
o_ vV _
tan 30° = adj — AP
1 n,
V3 10
10
ry = ———=>(1)
From the right triangle AOB,
opp OB
tan30° = — = —
an adj _ OA
1 n
V3 20
20
= ———>(2)

The wire is in the form of a cylinder.

Length of the wire [ = height of the cylinder h =?

. . 1.1 1 1
Radius of thewire r=-X—=cm=—cm (*r==—Xd)
2715 30 2

Volume of the wire = Volume of the frustum of the cone

TXr:xh = % mthy (r 2 + 1% +r5.15)

1)? 1 20\%  [10)\* 20 _ 10
mx(5) x 1= 5 x0|(R) + (7)) + R
1 1 100 | 200

Soxl=>x10(2+20+22)

Zxi=2x10(2)

900 3

| = @ X 900cm

[ = 7000 x100cm
l=7000m ~ Length of the wire = 7000 m

2019-20



Yashassu - Question Bank = 2019-20

For more drill work

1 1
1) If the pth term of an AP be 7 and its gth term be X then show that the sum of its

(pq)t terms is %(pq +1).

Solution: Inan AP, p®term a, = %, gthterm ag =%

d = dp — dq
p—q
1 1

g- g p
p—q
pP—q

q— _Pd
p—q

_ (p-9)
pq(p—q)
1

d= — -———=(
- >(1)
1

ap—E

a+(p—1)d=% [va,=a+n—-1)d]

a+(p—-1) pl—q = % [ From (1)]

p 1 1
Pa Pq q
1 1 1
at— — —=—
q pqa q
1
a=— ——— >(2) (~cancelling— on both sides)
pq %4

S, = g[Za +(n—1)d]

Putn = pq,

Spq = % [2 X % + (pqg—1) p_lq] [ From (1)and (2)]

pq 1
= — X — —
Spq 2 *5q 2+pg-1)

1
Hence, Spq =3 (pq+1)
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2) If the pth term of an AP be q and its g term be p, then show that the sum of its
(p+q)th terms is %(p +qQ (p+q—-1).

3) The first, second and the last terms of an AP are a, b and 2a respectively. Show that
3ab

2(b—a)’

the sum of the terms is

Solution: a; =a, a, =b and a, = 2a
d =dp —dp

d=b—-—a ———>(1)

a+(n—1)d=a,

(n—1)d =a,—a

(-1 = 2= (* a, = 2a)
1 = a
n-1=g
n—1= b% ————>(2) [+ From (1)]
n = b—a+
_a+b-a
n b—a
__b
n = -— ——>(3)
n
S, = E[2a+ (n—1)d]
S =2x—=[2a+ (=) (b—a)| [+ From (1), (2) and(3)]
S, =—2 (2
SREICED R
S, =—2 (3
n _Z(b—a)( a)
H s - 3ab
ence, n—m

4) The sum of first 20 terms of an AP is 400 and that of the first 40 terms is 1600. Find
the sum of its first 10 terms.

5) The sum of first three terms of an AP is 21 and that of the last three terms is 276.
Find the sum of its first 20 terms.
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6) If the middle term of an AP is 49, find the sum of its first 25 terms.

7) The sum of midlle three terms of an AP is 225 and that of the last three terms is 429.
If there are 37 terms, find AP.

8) The interior angles of a quadrilateral are in AP. If the smallest angle of the
quadrilateral is 27°, find the remaining angles.

9) The sum of all four numbers of an AP is 58. If the difference between the extremes
is 9, find the numbers.

10) The sum of first six terms of an AP is 42. If the ratio to the 10%* and 30t terms is 1: 3,
find its 1st and 13t term.

1+sin 6 1-sin O

11) Prove that = 2 sec 6.

1-sin 6 1+sin 6

12) An aeroplane when flying at a height of 4000 m from the ground passes vertically
above another aeroplane, at an instant when the angles of the elevation of the two
planes from the same point on the ground are 60° and 45’ respectively. Find the
vertical distance between the aeroplanes at that instant.

13) A man on a cliff observes a boat at an angle of depression of 30° which is
approaching the shore to the point immediately beneath the observer with a
uniform speed. Six minutes later, the angle of depression of the boat is found to be
60°. Find the time taken by the boat to reach the shore.

14) If the angle of elevation of the stationary cloud from a point h metres above a lake is
a and angle of depression of its reflection in the lake is 8, prove that the height of
h(tan +tan a)

tanf—tana

the cloud is

15) If the angle of elevation of the stationary cloud from point 60 metres above a lake
is 30° and angle of depression of its reflection in the lake is 60°, find the height of
the cloud.

16) A tent is made in the form of a conic frustum surmounted by a cone. The diameters
of the base and the top of the frustum are 20m and 6m respectively and the height
is 24m. If the height of the tent is 28 m, find the quantity of canvas required.

17) Due to sudden floods, some welfare associations jointly requested the government to
get 100 tents fixed immediately and offered to contribute 50% of the cost. If the
lower part of each tent is of the form of a cylinder of diameter 4.2 m and height 4m
with the conical upper part of same diameter but height 2.8m, and the canvas to be
used cost Rs.100 per sq.m, find the amount the associations will have to pay. What

- 22
values are shown by these associations. (use w = 7)
Solution : Tents are made in the form of a cylinder surmounted by a cone.

For cylinder and cone diameter d = 4.2 m
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.'.r:Ez 2.1m
2

Height of the cylinder H = 4m T
Height of the cone h = 2.8m E.EBm
Slant height of the cone [ =? -

[2 =r% 4+ h? __E,_,
12 =(2.1)% + (2.8)? E
12 = 4.41 + 7.84

| =V1225 i3
[ =3.5m g

|

Curved surface area of the tent =(C.S.A. of the cylinder + C.S.A. of the cone)
Curved surface area of the tent =2nrH + mrl

=nr(2H + 1)

=Zx21(2x4+3.5)

=22x%x0.3%x11.5
Curved surface area of the tent= 75.90m?

. Curved surface area of 100 such tents = 75.90 X 100 = 7590m?
If the cost of 1m? canvas is Rs 100,

cost of 7590m? canvas = 7590 X 100 = Rs 7,59,000
50% of the cost= Rs 7,59,000 X == = Rs 3,79,500

~ Amount contributed by some welfare associations is Rs 3,79,500
Values: * Itis a symbol of humanity.

* Itis a characteristic of good civilization.

18) Due to heavy floods in a state, thousands were rendered homeless. 50 schools
collectively offered to the state government to provide place and the canvas for
1500 tents to be fixed by the government and decided to share the whole
expenditure equally. The lower part of each tent is cylindrical of base radius 2.8m
and height 3.5m with conical upper part of same base radius but of height 2.1m. If
the canvas used to make the tents cost Rs 120 per square metre find the amount
shared by each school to setup the tents. What value is generated by the above

problem. (usem = %)

19) A right circular cone is divided by a plane parallel to its base in two equal volumes.
In what ratio will the plane divide the axis of the cone?
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20) The height of a right circular cone is trisected by two planes drawn parallel to the

base. Show that the volumes of the three portions starting from the top are in the
ratio 1:7:19

21) A right triangle, whose sides are 15cm and 20cm, is made to revolve about its

hypotenuse. Find the volume and surface area of the double cone so formed.
(use ™ = 3.14)

22) A vessel is in the form of an inverted cone. Its height is 11 cm and the diameter of
its top, which is open, is 5 cm. It is filled with water up to the rim. When led shots,

each of which is a sphere of radius %cm, are dropped into the Vessel,% of the

water flows out. Find the number of lead shots dropped into the vessel.

23) In the adjoining figure, the slant height of a right circular conical vessel is 10 cm.
And its height is 8 cm. It is filled with water up to the rim. A Iron sphere of radius
equal to half of the radius of conical vessel, is then immersed in the water such that
the sphere touches the water level as shown in the figure. Show that the volume of

water displaced from the vessel and the volume of water remaining in the vessel
are in the ratio 3: 5.

.|

o]
- )
8

I.
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24) Two solid cones are placed in a cylindrical tube as shown in the figure. If the
capacities of the cones are in the ratio 2: 3, find the volume of the remaining portion
of the cylinder.

25) Aladder 6.5 m long, placed against a wall reaches a window 6 m above the ground.
If the foot of the ladder slips 3.5 m, how high above the ground will be the other end
of the ladder.

26) In the adjoining figure, BC is the diameter of the semi-circle with centre at point O.
Centres of the three equal semi - circles lie on BC. ABC is an isosceles triangle with

AB=AC. If BC = 84 cm, find the area of the shaded region. (use & = %)
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