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MATHEMATICS

1 : Real Numbers

Let assume the missing entries be a, b.
b=3x7=21 [
a=2xb=2x21=42 ['2]
Given two numbers 100 and 190.
HCF x LCM = 100 x 190 [2]
= 19000 ['2]

441

Given a rational number —255772 .

441 9
255772 2557 7l

Since, the denominator is in the form of 2™ 5",
So, the rational number has terminating decimal
expansion. [72]

Smallest prime number is 2.
Smallest composite number is 4.

Therefore, HCF is 2. [1]

Rational number lying between V2 and V3 is

_15_3

1.5=
10 2

['2]

[+ v2 =1.414 and /3 = 1.732] [4]
Answer (b)

144 = 24 x 32

198= 2 x 32 x 11

HCF =2 x 32
=18
Hence, option (b) is correct. [1]

7.

10.

1.

12.

Answer (c)
Prime factorisation of 225 is given below,

225

75
%5
5
T

225 = 32 x 52
Option (c) is correct. [1]

Answer (b)

235 isa non-terminating recurring decimal. [1]
Answer (c) 1]
Total number of factors of a prime number is 2
Hence, option (c) is correct.
Answer (c) [1]
12=2x%x2x3
21=3x7
15=5x%x3

HCF =3

LCM=2%x2x3x5x%x7

=420
Hence, option (c) is correct.
Answer (a) 1
92 =2x2x23
152 =2x2x%x2x19
H.C.F (92,152)=2x%x2=4
Answer (b) 11
ST _1_ 19
300 100 2252

Since, denominator is of the form of 2" 5" and
m = n = 2. So, fraction will terminate after 2
places of decimals.
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Answer (a)

5213 =5.213213213...
Answer (c)

(11

(1
Let numbers be 2x and 2x + 2.
2x =2 % x

2x+2=2(x+1)

H C.F=2

Answer (d)

(11

Since, the denominator of has 7.

2x52x7
So, it is not terminating but it is rational
number.

So, given number is non-terminating but
repeating.

Answer (a) 1]
HCF x LCM = Product of numbers

=50 x 20

= 1000
Answer (d) [1]

For 6”7, where n belongs to natural number, the
given number never ends with zero.

Answer (b)

3750 =2x 3 x5x5%x5x5
=21 x 3" x 54

Answer (b)

95=5x%x19and 171 =9 x 19

= HCF (95, 171) = 19

Answer (c)

LCM (20, 25, 30) = 300 minutes
= 5 hours

[

(11

Answer (d)
Greatest number =

HC.F.[(1251-1), (9377 - 2) and (15628 - 3) |

(11

=H. C.F.[1 250, 9375, 15625]
=625

Answer (a) [1]
a® and b® will be co-prime, if a, b are co-prime.
(1]
Unit digit of 5”7 and 6" are 5 and 6 respectively.

[-- nis a natural number]

Unit's digit of 2(5" + 6") = 2 x (5 + 6)
=2x1M1
=22 (ie. 2)

Answer (d)

24.

25.

26.

27.

Answer (c)

2400 is not divisible by 500.

(11

Let us assume that (5 + 3\/5) is rational. Then

there exist co-prime positive integers a and b
such that

5+3J2 =2 [l
b
a
3WV2=2-5
b
a->5b
= 1
2 == %]
= 2 is irrational.
[~ a, b are integers, .. 2— b is rational].
[V2]
This contradicts the fact that +/2 is irrational.
So, our assumption is incorrect. [2]
Hence, (5 + 3\/5) is an irrational number.
Since 7344 > 1260
7344 = 1260 x 5 + 1044 [V2]
Since remainder # 0
1260 = 1044 x 1 + 216
1044 = 216 x 4 + 180 [V2]
216 =180 x 1 + 36
180=36x5+0 [2]
The remainder has now become zero.
HCF of 1260 and 7344 is 36. [2]
Let a be positive odd integer.
Using division algorithm on a and b = 4 [2]

a=4q+r

Since 0 < r < 4, the possible remainders are
0, 1, 2 and 3. 2]

acanbe4qord4qg+1ord4q+ 2ordq+ 3,
where q is the quotient.

Since a is odd, a cannot be 4q and 4q + 2.
2]

Any odd integer is of the form 4q + 1 or
4q + 3, where q is some integer. [2]
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28. Let'a' be any positive integer and b = 3.
We know a=bg +r, 0<r<bh.
Now,a=3q+r,0<r<3.

The possible remainder = 0, 1 or 2

Case (i) a = 3q
a® = 9¢?

=3 x (3¢%)

= 3m (where m = 3¢?) 1]
Case (ii) a=3qg + 1
@=(3q+ 1)?

=9¢% + 6q + 1

= 3(3¢% + 2q) + 1

=3m + 1 (where m = 3¢ + 2q) [1]
Case (iii) a=3g + 2
a2 = (3q + 2)?

=0g°+12q9 + 4

=3(3g° +4g + 1) + 1
=3m+ 1 (where m= 3¢ + 4q + 1)

From all the above cases it is clear that square
of any positive integer (as in this a?) is either of
the form 3m or 3m + 1. 1]

29. Let assume 3+«E is a rational number.

3+42=F
q
{p, q are co-prime integers and g = 0}  [1]
= 2= P_3
q
= J2=P=% [1]
q
Since, p-3q is a rational number but we know

q
V2 is an irrational.
Irrational # rational
3++/2 is not a rational number. [1]

30. Let assume 2 — 3\/5 is a rational number.

- 2-3/5=F,
q

(where p, q are co-prime integers and g # 0)

31.

32.

= 2-P-3f5 M]
q
L, W-p_ g5
3q
Since, 29-p is a rational number but we also
know /5 is an irrational [1]

Rational # irrational.

= Our assumption is wrong.

2 - 34/5 is an irrational number. [1]
Using the factor tree for the prime factorization of
404 and 96, we have
404 =22x101 and 96=25x3

To find the HCF, we list common prime factors
and their smallest exponent in 404 and 96 as
under :

Common prime factor = 2, Least exponent = 2
HCF = 22 =4 1]

To find the LCM, we list all prime factors of 404
and 96 and their greatest exponent as follows :

Prime factors of Greatest Exponent

404 and 96
2 5
3 1
101 1
LCM = 25 x 31 x 101!
=25 x 31 x 101"
= 9696 ]
Now,

HCF x LCM = 9696 x 4 = 38784

Product of two numbers = 404 x 96 = 38784

Therefore, HCF x LCM = Product of two numbers.
1]

Let \/E be rational. Then, there exist positive

integers a and b such that fz%. [where a
and b are co-prime, b = 0]. [V2]
2
= (27 -(2] 141
2
a
= 2= b_2
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= 2b? = g2
2 divides a2
= 2 divides a (i)
Let a = 2c¢ for some integer c. ['2]
a® = 4¢?
2b? = 4¢?
b? = 2¢?
o 2 divides b?
= 2 divides b .. (i) [V2]
From (i) and (ii), we get
2 is common factor of both a and b.

But this contradicts the fact that a and b have
no common factor other than 1. [V2]

Our supposition is wrong.

I}

Hence, J2 is an irrational number. [V2]

Let 54 2,/3 be a rational number.

5+2\/_=§, where p and q are co-prime

integers. [2]
= 2\/§ = B - 5
q
-5
= % [1/2]
pP-5q
— 3= 29 [V2]

Here, p2q 9 is rational as p and q are integers.
[7]
But it is given that /3 is irrational.
= LHS is irrational and RHS is rational.  ['%]
which contradicts our assumption that 54 2./3
is a rational number.
5+ 2./3 is an irrational number. [2]

OR

For maximum number of columns, we need to
find highest common factor i.e., HCF of 612 and

48. ['2]

Now,

612 =48 x 12 + 36 [
48 =36 x 1+ 12 [
36=12x3+0 ['2]
HCF of 612 and 48 is 12. ['2]

~. Maximum number of columns in which they

can march is 12. [2]

34. Let a be any positive integer and b =5

Then, by Euclid's division Lemma

a=5m+ rfor some integer m>0and r=0,

1,2,3,4 [V2]
So,a=5mor5m+1or5m+2or5m+ 3 or
5m + 4 [2]
(5m)? = 25m? = 5(5m?) ['2]

= 5q, where q is any integer
(5m + 1)2 = 25m? + 10m + 1
=5(5m* + 2m) + 1 [4]
= 5q + 1, where, q is any integer
(5m + 22 = 25m? + 20m + 4
=505m* +4m) + 4 [4]
= 5q + 4, where, g is any integer
(5m + 3)? = 25m? + 30m + 9
=556m +6m+ 1)+ 4

= 5q + 4, where, q is any integer [7]
(5m + 4)? = 25m? + 40m + 16
= 5(5m2 + 8m + 3) + 1 [2]

= 5q + 1, where q is any integer

Hence, square of any positive integer cannot be

of the form [V]
(5g + 2) or (5q + 3) for any integer q.

OR
Let n, (n + 1), (n + 2) be three consecutive
positive integers. [1]

Then by Euclid's division Lemma

n=3q + rfor some integerg>0and r=0, 1, 2
(1

Case (i) when n = 3q :

In this case,

n is divisible by 3 but (n + 1) and (n + 2) are not
divisible by 3 ['2]

Case (ii) when n = 3q + 1,
In this case,

n+2=3q+1+2=3(q+ 1) is divisible by 3
but n and (n + 1) are not divisible by 3. [2]

Case (iii)) when n = 3q + 2,

In this case,
n+1=3q+2+1=3(q+ 1) is divisible by 3
but n and (n + 2) are not divisible by 3. ['2]

Hence, one of n, (n + 1) and (n + 2) is divisible
by 3. ['2]
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—_—

2 : Polynomials

(x + a) is factor of the polynomial p(x) = 2x? +
2ax + 5x + 10.

p(=a)=0 {By factor theorem}
2(—a)? + 2a(-a) + 5(-a) + 10 = 0 [
2a2—-2a°>-5a+10=0 [V2]
a=2

If x = 1 is the zero of the polynomial
p(x)=ax2-3@a-1)x-1

Then p(1)=0 [2]
a(1?-3(@a-1)-1=0

—2a+2=0

a=1 ['2]

Given o and p are the zeroes of quadratic
polynomial with o + f = 6 and off = 4.

Quadratic polynomial = k[x? — 6x + 4], where k
is real. 11

Answer (d)

2 is a zero of polynomial p(x) = kx? + 3x + k.
= p(2)=0

= k(2% +3(2)+ k=0

= 4k +6+ k=0

= bk=-6

k=__6
5

Option (d) is correct. [1]
Answer (a)

Graph of given polynomial cuts the x-axis at 3
distinct points. 1]

. Number of zeroes is 3.

Answer (b) [
Let fix) = x2 + 3x + k

f2) =2y +32)+k=0

= 4+6+k=0

= k=-10

Hence, option (b) is correct.

10.

11.

12.

13.

14.

15.

Answer (a) [1]
Quadratic polynomial

= x2 — (sum of zeroes)x + product of zeroes
=x?—(-5)x+6

=x?>+5x+6

Hence, option (a) is correct.

Answer (b) 1]

KIx?> — (sum of zeroes) x + (product of zeroes],
where K is a non-zero constant.

p(x) = Kx* - 5x]
Answer (c) [1]
p(x)=x*=5x+6=0
(x-=2)(x-3)=0
x=2,x=3
Answer (a) 11
Polynomial, p(x) = x* + 99x + 127

b .
Sum of zeroes =~—_ = -99 = negative

c
Product of zeroes =~ = 127 = positive

So, both zeroes must be negative.
Answer (c) [

As, we can see from the graph maximum height
is achieved at t = 1 s.

Height attained at t =1s
h==(172+2(1)+8=9m

Answer (b) 1]
Quadratic polynomial
Answer (c) 11

As, we can see from the graph ball reach
maximum height at t = 1 s.

Answer (b) [1]

Since, it is a quadratic polynomial so, it will
have 2 zeroes.

Answer (b) 1]
Zeroes of the polynomial, h = -2 + 2t + 8 = 0
- (#-2t-8)=0
= (t-4)(t+2)=0

t=4and t=-2
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(11

Zeroes of a polynomial f(x) would be those points
where the graph f{(x) will touch or cut the x-axis.

Answer (d)

Number of zeroes = 5
Answer (c) [
Graph intersects x-axis at 3 points.
Answer (a) 1]
Required polynomial = k[x> — 8x + 5]
Answer (b) 1]
p(y=1+a+2b=0
= a+2b=-1
anda+b=4

= b=-5anda=9

Answer (b) 1]
o+ B=k+6andap = 4k — 2
op
a+p=—
b 2
= k+6=2k-1
k=17

p(x) = x* + x3 - 34x2 — 4x + 120

Let assume other two zeroes be «, f.
Sum of all zeroes =a+f+2 -2
=a+f

o+ f=-1

= b8

Product of zeroes = 120

o.B.2.(-2) = 120

Substituting (i) in (i), we get
B(-1 - B) = -30
B+ 2 = 30
B2+p-30=0
Bp=-6,5
o=5,-6

...(ii) ]

Zeroes of the polynomial are -6, -2, 2, 5.

(1

22.

23.

24.

4N

X¥+3x2-2x-6=0
Given two zeros are —&, \/E

Sum of all zeros = -3

(1

Let the third zero be x

X+N2 + (—«/5) =-3

x=-3

All zeroes will be -3, — /2, \2
Given a polynomial
X3 —4x2 - 3x +12
Sum of all the zeroes of polynomial = —(—4) = 4
Given two zeroes are /3, —/3. [1]
Say the third zero = a
= a+J3-3=4

Third zero is 4.

[

(1

=

2x +1

2x +1)4x? + 4x + 5

L4x% +2x
2Xx+5
—2x £1
4
. Quotient on dividing (4x? + 4x + 5) by
(2x + 1) is 2x + 1 and remiander = 4 ['2]

[17]

It is given that (2+\/§) and (2—\/5) are two
zeros of f(x) = 2x* — 9x® + 5x2 + 3x — 1
Px- (2 B)l{x - (2-3))

- (r-2-B)(x-2+

= (x - 2)? —(\/5)2

=x2—4x + 1

(x2 — 4x + 1) is a factor of f(x)

[

2% — x—1
X —4x+ 1) 2x' —9x* +5x +3x—1 (
2x' —8x* +2xX°
(& 6

- +3xX +3x—1

- +4x — x
+ = ®
—x +4x—1

X +4x—1
6 ®

0
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26.

27.

28.

We have,
fixX)=(x2—4x+1)(2x2 = x=1) 1]

Hence, other two zeros of f(x) are the zeros of
the polynomial 2x? — x — 1.

We have,

22— x—1=2x2-2x+ x -1
=2x(x—1) +1(x—=1)
=(2x+ 1)(x-1)

f(x) = (x -2- \/5)(x 2+ Jﬁ)(zx +1)(x = 1)

Hence, the other two zeros are —% and 1. [1]
For given polynomial
X2 — (k + 6)x + 2(2k — 1), ['2]

Let the zeroes be o and .

So, oc+B=—9=k+6, aﬁzﬁzﬂ []
a a 1
Sum of zeroes :% (product of zeroes)
1
= 0c+B=§0cB [7]
1
= k+6=§(4k—2)
= k+6=2k-1
k=17
So, the value of kis 7. [1]

o and B are zeroes of the polynomial
fix)=x>-4x-5

b c
N a+B=—g=4andocB=—=—5, where a =

a
1,b=-4,¢c=-5 (11
Now, o? + B2 = (o + B)? — 20 [Va]
= (47 - 2(-5) [2]
=16 + 10 [4]
= 26 [v]

Let o and B are the zeroes of the polynomial f(x)
= ax? + bx + c.

b
(+P) = () [2]

[V )

and of =

...(ii) [

1 1
According to the question, o and E are the

zeroes of the required quadratic polynomial

Sum of zeroes of required polynomial

..(iii) ['2]
[From equation (i) and (ii)]
and product of zeroes of required polynomial

1.1

= —X—

a B
o1
ap

ol

..(iv) ['2]
[From equation (ii)]

Equation of the required quadratic
polynomial

3 k(X2—3'X+P'), where k is any non-zero

constant [2]

1l
=
VR
x
N
|
7 N\
|
old
N—
>
+
oo
N—

[From equation (iii) and (iv)]

k{x2 +§x+%) [Y4]
OR

Using long division method,

X—2

X+ x—1)—x3+3x2—3x+5(

3, 2
X + X —X
+ -  +

2x°—2x+5
2x —2x +2

3

[
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Clearly, quotient g(x) = (x — 2) and remainder
nx)=3 (11
Now,

(Quotient x Divisor) + Remainder ['2]
=(x—-2)(-x®+x-1)+3

=X+ X2 —x+2x°-2x+2+3
= —x3 + 3x? — 3x + 5 = Dividend ['2]
Hence, the division algorithm is verified.

Let f(x) = x> — 3x2 — 10x + 24

f(x) is divisible by (x — 4) [2]

X+ x—-6
x—4)x—3x —10x + 24 (

xe’—4x2

— +

X — 10x + 24
2
X —+4x
— [17]
—6x + 24

—6x + 24
+ iy
0
X+x-6=x2+3x-2x—6
=x(x + 3) -2(x + 3)
=(x=2)(x + 3) [2]

Other two zeroes of the given polynomial are
2 and -3.

[72]

3 : Pair of Linear Equations in Two Variables

x+2y—-8=0
2x+4y—-16=0

For any pair of linear equations
ax+by+c, =0

ax +by+c,=0

|fﬂ=ﬂ=ﬂ, then

Yz
a, b, ¢ A

There exists infinite solutions

Here ﬁ:lyﬂ:g’ C1 ___8
a 2 b, 4 c, -16

G _b_e_1

a, _E_cz 2

Lines are coincident and will have infinite
solutions. [2]

(1

kx — 2y = 3 and 3x + y = 5 represent lines
intersecting at a unique point.

For any real number except kK = —6

k -2
—F —
3 1

=
= k+ -6
For any real number except k = —6

The given equation represent two intersecting
lines at unique point.

3.

Answer (d) 1]
For no soluti i_ﬂiﬁ
ution; 7 =
aG by ¢

11 -4

=t

2 k -3
R

Hence, option (d) is correct.
Answer (b) 1]
For no solution,

a_b o

a; by ¢

1 -4
— ;/; —_
k -3
2

1
- 2
= k=
Answer (d)

Perimeter, 2(/ + b) = 14 (i)
I=2b+4 ...(ii)

Answer (a)

(1

(11
(-5, 6) is the solution of x = -5 and y = 6.
Answer (b)

(1

For, infinitely many solutions

a b c

82 b2 CZ
3_5_8

= k 15 24

k=09
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8.

Answer (a) 1]
32x + 33y = 34 0,
33x + 32y = 31 i)

Adding equation (i) and (ii) and subtracting
equation (ii) from (i), we get

65x + 65y =650r x + y =1 .. .(iii)
...(iv)
Adding equation (iii) and (iv), we get

and—x+y=3

y=2

Substituting the value of y in equation (iii),
=—1

Answer (c) 1]
If two lines a,x + b,y + ¢, =0 and a,x + b,y +
¢, = 0 are parallel, then
a; by ¢
It can only possible between 3x — 2y = 5 and
—12x+ 8y =7.

Solution for 10 to 14 :

10.

1.

12.

13.

14.

For Amruta, x + (6 — 2)y = 22

ie.,x+4y =22 ()]
For Radhika, x + (4 — 2)y = 16
ie.,x+2y=16 ... (i)

Solving equation (i) and (ii), we get
x=10and y=3
i.e., Fixed charges (x) =310 ...(iii)

and additional charges per subsequent day
(y) =33 ...(iv)

Answer (d) 1]
X+ 2y =16 [From equation (ii)]
Answer (c) 11
X+ 4y =22 [From equation (i)]
Answer (b) [1]
x =310 [From equation (iii)]
Answer (d) [1]
y =33 [From equation (iv)]
Answer (c) 1

Total amount paid for 2 more days by both
= (x+4y)+2y+ (x+2y) + 2y

=2x + 10y

=2x10+10x 3

=350

15.

16.

17.

2x+ 3y =7
(k—1)x+ (k+ 2)y =3k

For this pair of linear equations to have infinitely
many solutions, they need to be coincident ['2]

2 _3 _7
k-1 k+2 3k

Upon solving we get

[2]

k=7 (1
Since it is a rectangle
((AB) = ((CD)

x+y=30 (i) [2]
((AD) = ((BC)

x—y=14 () ['2]
Adding (i) and (i), we get

2x =44

x=22 [7]

Putting x = 22 in equation (ii)
22 -y=14 = 22-14=y

y=28

x=22andy=8 [2]
For infinitely many solutions
a _b _¢c [%4]
a b, ¢

[ 1] 11
c 3 3-c¢

12 ¢ -C
() 2=12x3
c=16 [V2]

[From I and II]

(ii) = [From Il and IIl]

-3c=3c-7¢
c2-6¢c=0
c=0,6

(i) ¢>=12(c - 3)
c2-12c+36=0

[From I and ] ['2]

(c—6)2=0
c=6
Hence the value of c is 6. [V2]
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x+3y=6
2x -3y =12
Graph of x + 3y =6 :

When x = 0, we have y = 2 and when y = 0, we
have x = 6. [2]

Therefore, two points on the line are (0, 2) and
(6, 0). [2]

The line x + 3y = 6 is represented in the given
graph.

Graph of 2x - 3y =12 :

When x = 0, we have y = -4 and when y = 0,
we have x = 6. [2]

Hence, the two points on the line are (0, —4) and
(6, 0). [

The line 2x — 3y = 12 is shown in the graph.

[72]

The line x + 3y = 6 intersects y-axis at (0, 2) and
the line 2x — 3y = 12 intersects y-axis at (0, —4). ['%]

ax _by .4 0,
b a
ax — by = 2ab .. (i) [V2]

Multiply (ii) with % and subtract (i) from (ii)

a
—Xx-y=2a
b y
ax by
——=——=-a+b
b+a - l
b—
y(Tajza_b [2]
y=-a

20.

21.

Substituting y = —a in (i)

ix—g(—a)=a+b
b a

8x=a
b

xX=b

x=bandy=-a
Lets say numerator = x
Denominator = y

Givenx+y=2y—-3

= [=y33=9)

From the next condition

-1

=1
-1 2

< X

2x-y-1=0

Solving (i) and (ii)
x=4

a 7

2 3y=8
X

X

Multiplying 4 to (i) and 3 to (ii)

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.011-47623456
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[

(1
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[2]

[2]
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22.

23.

Let the present age of father be x years and the
sum of present ages of his two children be y

years. [V2]
According to question

x =3y [72]
= x-3y=0 (1)

After 5 years,
x+5=2(y+10)

= x-2y=15 .. (i) [2]
On subtracting equation (i) from (ii), we get :

x — 2y = 15

x — 3y = 0
- 4 —

y = 15

[

On substituting the value of y = 15 in (i), we get :
x-3x%x15=0

x =45 [2]
Hence, the present age of father is 45 years.

Let the numerator of required fraction be x and
the denominator of required fraction be y (y # 0)

According to question; ['2]
x-2_1

y 3
= 3x-6=y [
= 3x—-y=6 (i)
and
x _1
y-1 2
= 2x=y-1 [Y2]
= 2x—y=-1 .. (i)

On subtracting (ii) from (i), we get :
3x -y = 6
2x -y = -1
- + +
x =7

(1

On substituting x = 7 in (i), we get :

3(7)-y=6
= —y=6-21
y=15 [7]
Hence, the required fraction is xX_ l.
y 15

24.

25.

Given lines are 2x + 3y =2 and x — 2y = 8

2x+3y=2
_2-2x
- 3
X 1 1-21 4
y [0 |2 |-2 [l
and x -2y =8
_x-8
= Yy >

x [0 ]8 ]2
y |-4]0 |-3 [l

We will plot the points (1, 0), (-2, 2) and
(4, =2) and join them to get the graph of 2x
+ 3y = 2 and we will plot the points (0, —4),
(8, 0) and (2, —3) and join them to get the
graphof x—2y =8

1__
24
34

[17]
The graph of two given equations intersect at
(4, -2)

Solution of 2x + 3y =2 and x — 2y = 8 is
x=4and y=-2 ['2]
2y—x=8
x |0 |-8
y |40

[2]

['2]

[72]
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26.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

a o N o

(0.4)

C(—4,2)
1£(0,1)

-8 -7 6 -5 4 -3 -2 - 1 2 3 4 5 6 7 8

. [1%]

Let AB be the pillar of height 9 meter. The
peacock is sitting at point A on the pillar and B
is the foot of the pillar. (AB = 9)

Let C be the position of the snake which is at
27 meters from B. (BC = 27 and £LABC = 90°)

As the speed of the snake and of the peacock
is same they will travel the same distance in
the same time

Now take a point D on BC that is equidistant
from A and C (Please note that snake is moving
towards the pillar) [Vl

[2]
C } t }
27 mt
Hence by condition AD = DC = y(say)
Take BD = x

Now consider triangle ABD which is a right
angled triangle

Using Pythagoras theorem (AB2 + BD? = AD?)
[2]
[2]
[2]

92 + x2 = )2
81=y*—x*=(y—x)y+x)
81/(y + x) = (y — x)
y+x=BC =27

Hence, 81/27 = (y —x) =3 [2]

y—-x=3 (i)

y+x=27 ...(ii) ['2]
Adding (i) and (i), gives 2y =30 ory =15 [1]
x=12,y=5 [1]

Thus the snake is caught at a distance of
x meters or 12 meters from the hole. ['2]

4 : Quadratic Equations

X +6x+9=0

x> +23x+(3)°=0

(x+3)2=0

= x = -3 is the solution of x2 + 6x + 9 = 0. [4]

3V3x2 +10x++/3 =0,

Discriminant for ax? + bx + ¢ = 0 will be

b? — 4ac. ['2]
For the given quadratic equation

- (07 -4(245) V2]
=100 - 36
= 64
Answer (B)
Given a quadratic equation
X2 —3x—-mm+3)=0

[7]

[72]

= X>-(Mm+3)x+mx—-mm+3)=0
X(x—(m+3)+mx-(m+3)=0
(x=(m+3))(x+m)=0

X=-m m+3

[72]

[72]

4.

Answer (A)

It is given that 1 is a root of the equations
ay?+ay+3=0and y2+y+b=0.

Therefore, y = 1 will satisfy both the equations.
a(1?+a(1)+3=0

= a+a+3=0

— 2a+3=0 [4]
— a=_3
2

Also, (1)>+ (1) +b =0
= 1+1+b=0
= b=-2

ab="3x2=3
2

Given quadratic equation is,

px? —2J5px +15=0

[72]

Here, a=p,b=—2\/§p,c=15
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For real equal roots, discriminant = 0
b? —4ac =0 [V2]

(—2J§p)2 —4p(15)=0

20p%? -60p =0
20p(p—-3)=0
p=3orp=0

But, p = 0 is not possible.
p=3 [7]
x = 3 is one of the root of x> — 2kx —6 =0
(3>-2k(3)-6=0
9-6k —-6=0
3-6k=0 [2]
3 =6k
_3_1
6 2
X +4x+ k=0

[2]

Roots of given equation are real,

D>0 [2]
= 4P -4xk=>0
= —4k>-16
= k<4

k has all real values < 4 [2]
3x2 - 10x+ k=0

Roots of given equation are reciprocal of each

other.
Let the roots be o and 1. [V]
o
Product of roots = £
a
1 k
= o.—=—
a 3
k=3 [V2]

Quadratic equation 3x? — 4x + k = 0 has equal
roots

= D=b?-4ac=0,where a=3,b=-4and
c=k
= (4P -4x3xk=0
= 16-12k=0
_16_4

k=—o="
= 12 3 4

Corporate Office : Aakash Tower, 8, Pusa Road,

10.

1.

12.

13.

Given, mx(x —7)+49=0
= mx2-Tmx+49=0
D =(7m)?> -4mx49 1]
49m? —-4mx49=0
49m? = 4mx 49
m=4 [+ m=0] 1]
Given quadratic equation is 3x2 — 2kx + 12 =0
Here a =3, b=-2k and c = 12.
The quadratic equation will have equal roots if
A=0
b? —4ac =0
Putting the values of a, b and ¢ we get
(2k)? - 4(3)(12) = 0 (11
= 4k*-144 =0
= 4k? =144
_144
4
Considering square root on both sides,

k =36 = +6

Therefore, the required values of k are 6 and —6. [1]
4\3x% +5x-24/3=0
= 43x*+8x-3x-23=0

k2 36

- 4x(\/§x+2)—«/§(\/§x+2)=0 [1]
> (4x—\/§)(\/§x+2):0

—ﬁ or x=—i

X= 7 11

Comparing the given equation with the standard
quadratic equation (ax?> + bx + ¢ = 0), we get

a=2,b=aandc=-a2
b ++/b? - 4ac

Using the quadratic formula, x = —

2a
we get :
_at+a® - 4x2x(-a)?
X = 1]
2x2
_-—at+9a’
4
_ -at3a
4
-a+3a a -a-3a
= X = = — =—-a
4 2 4

So, the solutions of the given quadratic equation

are x:g or x=-a. [1]

New Delhi-110005, Ph.011-47623456
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14.

15.

16.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

4x2 + 4bx — (@®> - b?) =0

= X

= X= ,

Hence, the roots are _(a;bj and (a;bj_ 1]
Given -5 is a root of the quadratic equation
2x? + px — 15 = 0.

-5 satisfies the given equation.

2(-5)? + p(-5)-15=0

50-5p-15=0

35-5p=0
5p = 35
- p=7 i1

Substituting p = 7 in p(x2 + x) + k = 0, we get
7x*+x)+ k=0

7x2+7x+ k=0
The roots of the equation are equal.

Discriminant = b? — 4ac = 0
Here,a=7,b=7,c=k
b? —4ac =0

(772 - 4(7)(k) = 0

49 - 28k =0

28k = 49

k=49_7

28 4

Quadratic equation px2 — 14x + 8 =0

[

Also, one root is 6 times the other
Let say one root = x

Second root = 6x

17.

18.

19.

From the equation : Sum of the roots = +H
p

Product of roots = 8
p

x+6x=ﬁ.
p
2
X-; [1]
= 6x2=§
p
2V 8
= 6(—j =—
P p
6><4=§
p> P
p=3 [

4x2-5x-1=0
D = b%2 — 4ac, where a = 4, b = — 5 and

c=-1 ['2]
= D=25+16 =41 ['2]
= D>0 ['2]

The given equation has real and distinct
roots [2]

x2+2\/§x—6:0
x? +3V2x-2x-6=0 |

x(x+3\/§)—\/§(x+3«/§)=0
(x+3\/§)(x—\/§)=0
= x=-3J2,2 (11

Let assume two numbers be X, y.

Given,x+y=8 = x=8-y (i)

X+
= xy=15 [1]
From (i) xy = y(8 — y) = 15

y2—-8y+15=0

y=35=x=53

The numbers are 3 and 5. [1]
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20.

21.

22.

23.

x2 -3/5x+10=0

For any quadratic equation

b++/b? - 4ac

ax’ +bx+c=0 = x=_
2a

For the given equation

o= 35 £/45-40
2

3v5++/5

2

4x2 —4ax + (a2 - b?) =0

(4x? —dax + a?) - b?>=0

[(2x?) —2.2x.a+ a*] - b*=0

[(2x — a)2] — b2 = 0

[(2x —a) - b][(2x—a) + b] = 0
[(2x—a)—b]=0o0r[(2x—a)+ b] =0

L A

X=a+b; X
2

3x2-26x+2=0

_a-b
2

U

= 3x2-6x-6x+2=0
= ﬁx[ﬁx—ﬁ}—ﬁ[ﬁX—«/ﬂ=0

= (Jax-2)f8x-2)=0
= (Vax-2) =0

J3x-+2=0
= J3x=+2
L -2 _V2xy3 _6
By

(k+4)x2+k+1x+1=0
a=k+4, b+k+1,c=1

For equal roots, discriminant, D = 0
= b?-4ac=0

(k+ 1)2 - 4(k + 4) x 1
k? + 2k + 1 — 4k — 16
k*-2k-15=0

k* -5k +3k—-15=0

1
o

Lt vl
1
o

[

(11

[

(1

[

[l

[

[

(1

(11

[

24.

25.

= kk-5)+3k-5)=0
= (k=5)k+3)=0
= k=5o0r k=-3

Thus, for k = 5 or k = -3, the given quadratic

equation has equal roots.

Given equation :

i—3= 5 ;x¢0,—§
X 2x+3 2
4_4_ 5
X 2x+3
4—3x= 5
X 2x+3

(4 — 3x)(2x + 3) = 5x
—6x? + 8x — 9x + 12 = 5x
6x2+6x—-12=0
¥+x-2=0

X2 +2x—-x-2=0
(x+2)x-1)=0

= (x+2)=0o0r(x-1)=0

= x=-2 or x=1

L

(1

(1

(1

Thus, the solution of the given equation is -2

and 1.

(11

For the given equation, \/§x2 —2\/§x— 2\/5 =0
Comparing this equation with ax? + bx + ¢ = 0,

we obtain

a=+3,b=-242,c=-23
Now, D =b? —4ac

- [l-22 -a(5)(-25)
=\8+24 =32 =42

Using quadratic formula, we obtain

o= ~hxVb? —4ac
2a
-(-2v2) 42
- T
L oyo22+4V2  2J2-42
23 23
= x=\/§+2ﬁ or V2-272
V3 V3
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26.

27.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

x:% or x:%
— x=+/3v2 or x=%
x=+6 or x:% [1]

1 N 1 2
(x-1)(x-2) (x-2)(x-3) 3

(x=3)+(x-1) 2

(x-D(x-2)(x-3) 3

X—3+x-1 _2
(x?-3x+2)(x-3) 3 [
2x -4

2
x3-3x2-3x>+9x+2x-6 3

2x -4 _2
x> -6x>+11x-6 3

6x—12=2x3 —12x%2 + 22x — 12

2x3 —12x2 + 16x = 0

2x(x>* —6x+8)=0

X2 -6x+8=0 [1]
X2 —4x-2x+8=0

X(x—4)-2(x—4)=0

(x—4)(x—-2)=0

x—4=0o0rx-2=0

x=4 and x =2 11

Given ad # bc for the equation (a2 + b2?)x2 +
2(ac + bd)x + (¢2 + d?) = 0.

For this equation not to have real roots its
discriminant < 0. [1]

D = 4(ac + bd)? — 4(a? + b2)(c? + d?)

D = 4a82c? + 4b%d? + 8acbd — 4a&%c? — 4b%d? —
4b2c2 — 4a2a? [1]

D = —4(a?d? + b?c? — 2achd)
D = —4(ad - bc)?
Given ad # bc

D<0

Quadratic equation has no real roots. 1]

28.

29.

Let the usual speed of the plane be x km/hr.
Time taken to cover 1500 km with usual

1500
X

speed = hrs

Time taken to cover 1500 km with speed of

1500
x+100

1500= 1500 +1
X x+100 2

1500 1500 _ 1

x x+100 2

1500(x+100—xj=1 0
x(x+100) ) 2
150000 x 2 = x(x + 100)
x2 + 100x — 300000 = 0
x? + 100x — 300000 = 0
=—600 or x =500

But speed can't be negative.

(x + 100) km/hr = hrs. [1]

Hence, usual speed 500 km/hr. [1]
Let the duration of the flight be x hours

_ Distance _ 600 km/h

Speed -
time X

[2]
Duration of the flight due to slow down

30 1
=X+—=X+—
60 2

000 _ 899 _ 599

x 1 ]

According to question [Y2]

X+

3(2x+1)—-6x _

X(2x +1)
6x+3—-6x iy

x(2x +1)
_ 3
X(2x +1)
2x*+x-3=0
2x2+3x-2x-3=0
x2x+3)-1(2x+3)=0
2x+3)(x-1)=0

x=1

[2]

U

['2]

L e vl

[2]
Original duration of the flight is 1 hour.
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30.

31.

Let the sides of the two squares be x cm and
y cm where x > y.

Then, their areas are x? and y? and their
perimeters are 4x and 4y.

By the given condition :

X2 + y? =400 .(i)

and 4x — 4y = 16

= 4(x-y)=16 = x—-y=4

= x=y+4 ..(ii) ]
Substituting the value of x from (i) in (i), we get:
(v + 4)? + y2 = 400

= y2+16 + 8y + y2 = 400

= 2y?+ 16 + 8y = 400

= Yy +4y-192=0

= Y2 +16y—-12y—-192=0

= yly+16)—-12(y +16)=0 [1]
= (y+16)(y—12)=0

= y=-16 or y=12 [1]

Since, y cannot be negative, y = 12.
So,x=y+4=12+4=16

Thus, the sides of the two squares are 16 cm
and 12 cm. [1]

S I i D
2a+b+2x 2a b 2x

S N W [1]
2a+b+2x 2x 2a b

2x—2a—b—2x=b+2a

2x(2a+b+2x) 2ab

-2a-b _b+2a
2x(2a+b+2x) 2ab

(11

-1 _ 1
x(2a+b+2x) ab

U

= 2x*+2ax+bx+ab=0

= 2x(x+a)+b(x+a)=0

= (x+a)2x+b)=0 |

= x+a=0 or 2x+b=0

= X=-a, or X=— 1
> 1]

32.

33.

Let the two natural numbers be x and y such
that x > y.

Given :
Difference between the natural numbers = 5

X—-y=5 (i)

Difference of their reciprocals % (given)

PRFRET) [1

s _1
xy 10

= xy=50 ...(ii) [M]

Putting the value of x from equation (i) in
equation (ii), we get

(y+35)y=50

y>+5y—-50=0

y2+10y-5y-50=0

yy+ 10) - 5(y + 10) =0
(y-5)y+10)=0

y=5o0r-10 [1]

As y is a natural number, therefore y = 5

=

| A (| AN

Other natural number =y +5=5+5=10
Thus, the two natural numbers are 5 and 10. [1]
Given quadratic equation :
(k+4)x?+(k+1)x+1=0

Since the given quadratic equation has equal
roots, its discriminant should be zero.

D=0 |

= (k+12-4x(k+4)x1=0

= K +2k+1-4k-16=0

= Kk*-2k-15=0

= k*-5k+3k-15=0

= (k-5 (k+3)=0

= k-5=0 or k+3=0

= k=5o0r-3 1]

Thus, the values of k are 5 and -3.
Fork=5(k+4)x¢+ k+1)x+1=0
= X +6x+1=0

= (3xP+2B3x)+1=0
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= (Bx+1)2=0

1 1
= X=-—, ——

3" 3
= x°-2x+1=0
= (x-1)2=0
= x=1,1 (11

Thus, the equal roots of the given quadratic

[For k = =3]

equation is either 1 or —%. [1]
Let / be the length of the longer side and b be
the length of the shorter side.

Given that the length of the diagonal of the
rectangular field is 16 metres more than the
shorter side.

Thus, diagonal = 16 + b

Since longer side is 14 metres more than
shorter side, we have,

/=14 + b
Diagonal is the hypotenuse of the triangle.  [1]

Consider the following figure of the rectangular
field.

D C
Diagonal
Breadth
AL
Length

By applying Pythagoras Theorem in AABD, we
have,

Diagonal? = Length? + Breadth? ]
(16 + b)2 = (14 + b)? + b?

256 + b? + 32b = 196 + b2 + 28b + b?
256 + 32b = 196 + 28b + b?

60 + 32b = 28b + b?

b2 — 4b—60 = 0 []
b? - 10b + 6b - 60 =0

b(b — 10) + 6(b — 10) = 0

(b + 6)(b - 10) = 0

(b+6)=0or (b—10)=0

b=-6or b=10

As breadth cannot be negative, breadth = 10 m

N

Thus, length of the rectangular field = 14 + 10
=24 m. |

35.

36.

Let x be the first speed of the train.

Distance
Speed

We know that, =time

Thus, we have,

54,63 _3 [1]
X X+6

54(x +6)+63x _
X(x +6)

54(x + 6) + 63x = 3x(x + 6)
54x + 324 + 63x = 3x2 + 18x

3

117x + 324 = 3x2 + 18x [1]
3x2 - 117x—324 + 18x =0

32 -99x-324=0

x> —33x-108 =0

x? —36x +3x—-108 =0

X(x —36) + 3(x—36)=0
(x+3)(x—-36)=0 M1
(x+3)=0or (x-—36)=0

L L |

x=-3 or x=236

Speed cannot be negative. Hence, initial speed

of the train is 36 km/hour. 1
1 + 2 _ 4
Xx+1 x+2 x+4

L.C.M. of all the denominators is (x + 1)(x + 2)
(x +4) (11

Multiply throughout by the L.C.M., we get

(X +2)(x +4) +2(x + 1)(x + 4) = 4(x + 1)
(x+2)

(X+4)(x+2+2x+2)=4(x*>+3x +2)

(x+4)3x+4)=4x2+12x + 8

3x2 + 16x + 16 = 4x*> + 12x + 8 M1
X2 -4x-8=0

Now,a=1,b=-4,¢c=-8

—b++b?—4ac _ 4+16+32

X= 2a 2
_ 4148 _4x4y3 [
2 2
x=2+23 [1]
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37. Let the speed of the stream be s km/h.

38.

39.

Speed of the motor boat 24 km/h
Speed of the motor boat (upstream) =24 — s

Speed of the motor boat (downstream) = 24 + s
(1

According to the given condition,

32 32 _
24—-s 24 +s

32( 1 1 j=1 []
24-s 24+s

32[24+s—242+sj=1
576-s

32 x 2s = 576 — s2

s% + 64s — 576 = 0

(s+72)(s-8)=0 ]

s=-72ors=8

Since, speed of the stream cannot be negative,
the speed of the stream is 8 km/h. 11

LI B T R
x+1 5x+1 x+4 5

Take L.C.M. on the left hand side of equation

5x+1+3(x+1): 5
(x+ND(bBx+1) x+4

[

8x% + 4x + 32x + 16 = 25x%> + 5 + 5x + 25x
1752 —6x—11=0 [1]
17x2 = 17x+ 11x-=11=0
17x(x-1)+11(x-1)=0

(x—1)(17x+11)=0 [
~11

=1y 1

=37 1l

Two taps when run together fill the tank
in 3i hrs

13
Say taps are A, B and

A fills the tank by itself in x hrs
B fills tank in (x + 3) hrs 1]

Portion of tank filled by A (in 1 hr) -1
X

1
X+3

Portion of tank filled by B (in 1hr) =

40.

41.

Portion of tank filled by A and B (both in 1hr) = %

1+L:E 1]
X x+3 40

(x +3 + x)40 = 13(x)(x + 3)
80x + 120 = 13x2 + 39x

= 13x2-41x-120=0

= 13x2-65x+24x-120=0

= x=5o0r —24
13
[But negative value not be taken] [1]
A fills tank in 5 hrs
B fills tank in 8 hrs 1]

Let the speed of stream be x km/ hr.

Now, for upstream: speed = (18 — x) km/hr

Time taken=( 24 ) hr [V2]
18 —x
Now, for downstream: speed = (18 + x) km/hr
Time taken = (2—4) hr [v2]
18 + x
Given that,
24 24
—— =1 1
18-x 18+x [%]
424 24
18+x 18-x
24[(18 - x)- (18 + x)]
1= 2 2 [v4]
(18)° —x
24[-2x]
B Pl et § 1
324 — x? 7]
-324 + x? = —48x
X2 +48x—-324=0 [V2]

X2 +54x —6x-324 =0

(x+54)(x-6)=0

x=-54 or x=6 [V2]
x = =54 km/hr (not possible) [2]
Therefore, speed of the stream = 6 km/hr.

Let x be the original average speed of the train
for 63 km.

Then, (x + 6) will be the new average speed for
remaining 72 km. [V2]

Total time taken to complete the journey is 3 hrs.
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42.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

@Jr 72
X (x+6)

=3 [72]

[ Time = Dlstancej

Speed

63x+378+72x -3
X(x +6)

135x + 378 = 3x2 + 18x

=
= x2-39x-126=0
=
=

[72]
[2]
[2]
[2]
[2]

(x—42)(x+3)=0

OR
Since, speed cannot be negative.
Therefore x = 42 km/hr. [Y2]

Let the time in which tap with longer and smaller
diameter can fill the tank separately be x hours
and y hours respectively. [2]

According to the question

1.1_8 ; 1
;+7_15 (i) ['2]
and x=y-2 .. (i) ['2]

On substituting x = y — 2 from (ii) in (i), we get
1 1_8

—t—=— v
y-2 y 15 e
. y2+_y—2=£
y“ -2y 15
= 15(2y-2)=8(y*-2y)
= 30y — 30 = 8y? — 16y
= 8y?2-46y+30=0 ['2]
= 4y?-20y-3y+15=0
= (4y-3)(y-%5=0
_3 ,_ 1
= y—z,y—5 [7]
Substituting values of y in (ii), we get
x:§—2 x=5-2
4
X:_T5 x=3
5 [v4
X #—
4
time cannot
be negative

Hence, the time taken by tap with longer
diameter is 3 hours and the time taken by tap
with smaller diameter is 5 hours, in order to fill
the tank separately. ['2]

43.

44.

45.

Let the units digit of the two digit number be x.
o 14
Ten's digit will be = [V]

According to question,

10><E+x+45=10x+E M1
X X
2
= ﬂ+x+45=M
X X

140+ x% +45x _ 10x% +14

- [7]
X X

= 9x?-45x-126=0

= 9x°—-63x+ 18x—-126=0

= Xx-7)+18 (x-7)=0 ['2]

= (x-7)(9x+18)=0

= Eitherx=7o0orx=-2 [V2]

x=7 [ x==2]

.. 14
Ten's digit = - = 2

So, the number is 27.

[2]

[2]
Let age of boy be x years, then age of his sister
will be (25 — x) years [V2]

Product of their ages, (x)(25 — x) = 150 ['2]
= 25x — x? = 150 [2]
= x2—25x + 150 = 0 ['2]
= (x—-15) (x-10)=0 11
= x=10and 15 [2]

Hence, their present age’s are 10 years and 15
years. [V2]

(@) Let x be the digit at 10" place of given two
digit number and y be the unit's place of
given two digit number.

According to the question,

Xy = 24

-2 i (11
= Yy x ()
and

10x+ y—18 =10y + x
= 9x-9y=18
= XxX-y=2 ... (i) |
From equation (i) and (ii), we get

24

X——=2
X

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.011-47623456



Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X) Mathematics 21

orx?—2x-24=0 47. 9x?> —9(a + b)x + (2a® + bab + 2b%) =0
or x> —6x+4x—-24=0 Discriminant
or (x—6)(x+4)=0 D = 81(a + b)? — 36(2a? + 5ab + 2b?) 1]
x=6orx=-4 [ D = 9[9a2 + 9b2 + 18ab — 8a2 — 8b2 — 20ab]
Xx =6 [Because x can’t be negative] D= 9[a + b? — 2ab] []
From (i),
y=4 - |D=9(a-b)? [1]
Original number is 64. [1] +9(a+b)+/9(a—b)?
OR SoX= M1
2x9
(b) Let x and y be the two numbers such that 9(a+b)+3(a-b)
Xy *= 18
According to question, 3a43h b 3243b b
a+3b+a- a+3b—-a+
X2 — y2 =180 () [2] X = 6 ; 5 [
and y© = 8x (i Wz
4 ) 7] . _2a+b. a+2b 1
From (i) and (ii), we get noX=To T [
2 -
x°—8x-180=0 [2] 48. —5is root of 2x2 + px —15=10
—_ = 1
or (x—18)(x+10)=0 ['2] 2(B)? + p(~5) — 15 = 0 []
x =18, -10
1M0-p-3=0
x = 18 [Because x cannot be negative] ['2]
" p=7 (11
From (ii)
2 =
Put x = 18 in equation (ii), we get p(x* + X) + k = 0 has equal roots. [
)2 = 144 [ o IxX2+7x+ k=0 [As we know p =7] [1]
ory =112 [v] . Discriminant = 0
. Required numbers are (18, 12) and D = 49 - 28k 1]
(18, -12) [2] 28k = 49
46. Let assume the two numbers to be x, y (y > x) 7
Giventhaty —x=4 = y=4+x ..() [l k=7 [1]
1.1_4 49. Let the required three integers be (x — 1), x and
X y 21 [l (x + 1), [1]
_ y-x_4 Now, (x — 1)2 + [x.(x + 1)] = 46
xy 21 (X2 —2x + 1) + @ + X] = 46 ]
-, 4 _4 [1] 2x2 - x-45=0
xy 21
2x2 - 10x +9x—-45=0 1
= xy=21
2X(x=5)+9(x-5)=0
x(4 + x) =21 |
(x=5)2x+9)=0 M1

X2+4x-21=0

(x+7)x—3)=0 x=5o0rx=-9/2

So, x = 5 [Because it is given that x is a positive

x=-1,3 1 integer] [1]
=-3,7

y 3 Thus, the required integers are (5 -1), i.e. 4, 5

Numbers are -7, -3 or 3, 7 [] and 6. 1]
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50.

51.

52.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

Let the smaller number be x and larger number
be y.

y? — x%2 =88 ()

y=2x-5 ... (i) 1
In equation (i)

(2x — 5)? — x> = 88

4x%2 - 20x + 25 — x2 = 88
3x2-20x-63=0

By splitting the middle term,
3x2 - 27x+7x—-63=0
X(x—-9)+7(x-9)=0
x=9)(3x+7)=0

= x=9 and x=-7/3

[

(1

[

(1
We cannot take negative value because x must
be greater than 5.

So, smaller number = 9
And larger number =2x -5=18-5=13 [1]
B

180 km
Distance travelled by train = 180 km, let say
speed = s km/hr

_180
S

Time taken (t) [1]

It is given if speed had been (s + 9) km/hr
Train would have travelled AB in (t — 1) hrs. [1]

_ 180
s+9

_ 180 1
s+9

180 4 _180
s+9 S

(189 + s)s = 180s + 1620
189s + s2 = 180s + 1620
§2 +9s—1620 = 0

= 2+ 45s—36s— 1620 =0

t-1

(11

= |t

(1

[

= s =-45, 36 [~ s cannot negative] [1]
s =36 km/hr
1 +L:1, x¢§, 5.
2x-3 x-5 2

Taking L.C.M on left side of equality
X-5+2x-3 — 1

(2x-3)(x-5)
3x—8=2x2-3x—-10x + 15

2x° —16x +23 =0

[
[

53.

54.

+ 4/ —
X=16+ 256 —4x2x23 []

4

X=16i«/ﬁ 1
4

(164612 il
4

x=(4i¥) [1]

Total cost of books = %80
Let the number of books be x.

80

So, the cost of each book = I— [1]
X

Cost of each book if he buy 4 more book

80
1

X+4 1l

As per given in question :

80 __80 _

X x+4
80x +320-80x _

X(x +4)

320

=3

(11

1

= —2——:1
X +4x

= x2+4x-320=0 1]

= (x+20)(x—16)=0

= x=-20, 16

Since, number of books cannot be negative.

(1

So, the number of books he bought is 16.  [1]

Let the first number be x then the second
number be (9 — x) as the sum of both numbers
is 9. 1

Now, the sum of their reciprocals is % therefore

[

X |=
©
x

x N =

(11

U
[

|
[
I

(1
x2-9x+18=0
(x-6)(x-3)=0
= Xx=6,3

LUl

1]
If x = 6 then other number is 3.
and if x = 3 then other number is 6.
Hence, numbers are 3 and 6.

[
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Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

5 : Arithmetic Progressions

First term of an AP = p
Common difference = q
To=p+(10-1)q ['2]
To=P+9q ['2]

Given % a, 2 arein AP

-2-2-a ]
= 2a:i+2
5
2a=H
5
a:g [v4]

Given an AP which has sum of first p terms
=ap® + bp

Lets say first term = k & common difference = d
ap? + bp =§[2k+(p—1)d]

2ap + 2b =2k + (p - 1)d
2b + 2ap = (2k — d) + pd [4]

Comparing terms on both sides,

=
2k —-d=2b
2k =2b + 2a
k=a+b
Common difference = 2a
Firstterm = a + b [V]
Answer (C)
Given common difference of the
AP=d=3
Lets say the first term = a

ap=a+19d=a+19x3

=a+57
as=a+14d=a+14x3 [2]
=a+42
ay—a;; =a+ 57 —a-42
=15 [7]

5.

Answer (C)
The first 20 odd numbers are 1, 3, 5, ..... 39

This is an AP with first term 1 and the common

difference 2. [7]
Sum of 20 terms = S,
S = 22[201)+(20-1(2)] = 10[2+38] =400 [

Thus, the sum of first 20 odd natural numbers is
400.

Answer (C)

Common difference =

1-6q _1 1-6g9-1 _ -6q
39 3q 3q 3q

Answer (C)

The first three terms of an AP are 3y - 1,3y +5
and 5y + 1, respectively.

=-2 [1]

We need to find the value of y.
We know that if a, b and ¢ are in AP, then:
b-a=c-b>b

= 2b=a+c

23y +5)=3y—1+5y+1 [2]
= 6y + 10 =8y
= 10 =8y -6y
= 2y=10
= y=5
Hence the correct option is C. ['2]

If K+ 9, 2k — 1 and 2k + 7 are the consecutive
terms of AP, then the common difference will be
the same.

(2k—=1)—(k+9)=@2k+T7)-(2k-1) [V]
k-10=8
k=18 [72]
Given
a, —a,=84 (i)
Inan AP a,, a,, a,, a, .....
a,=a,+(n-1)d d=common difference
a,, = a, +20d .. (i)
a,=a, +6d ...(iii) [2]
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10.

1.

12.

13.

14.

15.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

Substituting (ii) and (iii) in (i)
a, +20d-a, —6d =84
14d = 84
d=6

Common difference = 6 [V
a, =4
a+6d=4(asa,=a+ (n-1))
butd =-4
a+6(-4)=4
a+(-24)=4
a=4+24=28

['2]

Therefore first term a = 28 [V2]

Two digit numbers divisible by 3 are

12, 15, 18, ....., 99.

a=12,d=15-12=3 [V2]
= T,=99

= a+((n-1)d=99

= 12+ (n-1)3=99

= n=30

Number of two digit numbers divisible by 3
are 30. [V

T,=7-4n

T,=7-4(1)=3

T,=7-42)=7-8=-1
Common difference = T, — T,

=-1-3=-4 ['2]

Answer (a) [1]

2x, (x + 10), (3x + 2) are in A.P.
Xx+10-2x=3x+2-x-10

[2]

= X=6

Hence, option (a) is correct.

Answer (C) |
10t term = p + (10 = 1)q

Hence, option (c) is correct.
Given an AP 3, 15, 27, 39,

Lets say nt" term is 120 more than 215t term

16.

17.

18.

T,=120 + T,,
a+(n-1)d=120 + (a + 20d) M1
(n—1)12 =120 + 20 x 12
n-1=30
318t term is 120 more than 12" term.  [1]
Given an AP with first term (a) = 2
Last term (¢) = 29
Sum of the terms = 155

Common difference (d) = ?

Sum of the n terms = g(a +/) ['2]

- 155="(2+29)
2

=

Last term which is T,
=a+(n-1)d
=a+ (9)d
29 =2 +9d

[72]

['2]

d=3
Common difference = 3 ['2]
Two digit numbers divisible by 6 are,
96 1
= 96=12+(n-1)%x6
[ a,=a+ (n-1)d

9612
6

+1=15

['2]

Two digit numbers divisible by 6 are 15. [Y2]

First three— digit number that is divisible by
7 =105

Next number = 105 + 7 = 112

Therefore the series is 105, 112, 119,...

The maximum possible three digit number is 999.
When we divide by 7, the remainder will be 5.

Clearly, 999 — 5 = 994 is the maximum possible
three — digit number divisible by 7.

The series is as follows :
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19.

20.

105, 112, 119, ...., 994 [2]
Here a =105, d =7

Let 994 be the nth term of this AP.
a,=a+((n-1)d

= 994 =105+ (n—1)7

= (n-1)7 =889

= (n-1)=127

= n=128 [
So, there are 128 terms in the AP.

Sum = g {first term + last term}

128
= 7{31 +ay9 |

64{105 + 994} = (64)(1099) = 70336  [1]

Let a be the first term and d be the common
difference.

Given:a=5

T, =45

S, =400

We know :
T,=a+(n-1)d

= 45=5+(n-1)d

— 40=(n-1)d (i) ]
And S, =g(a+rn)

— 400 = g(5 +45)

n _ 400

2 50
= n=2x8=16 ['2]
On substituting n = 16 in (i), we get:
40 = (16 — 1)d
= 40 = (15)d
_40_8
15 3
Thus, the common difference is % [V]
S;+ S, =167 and S, = 235
Now, S, :g{2a+(n—1)d}

S, + S, =167

20

~ >{2a+4d}+2{2a+60} =167

= ba+ 10d + 7a + 21d = 167
= 12a + 31d = 167 (i) ['2]
Also, S,, = 235
%{2‘3 +9d} = 235

= 10a + 45d = 235
= 2a+9d =47 ..(ii) [V2]
Multiplying equation (ii) by 6, we get
12a + 54d = 282 ...(iii)
Subtracting (i) from (iii), we get

12a + 54d = 282
(-12a + 31d = -167

23d = 115

d=5 [2]
Substituting value of d in (ii), we have
2a + 9(5) = 47
= 2a+45=47
= 2a=2
= a=1
Thus, the given AP is 1, 6, 11, 16,..... [2]
4" term of an AP = a, = 0

a+t+@4-1)d=0

a+3d=0

a=-3d (i) ['2]
25" term of an AP = a,,
=a+(25-1)d
= -3d + 24d
=21d

.[From ()] [Y4]

3 times 11" term of an AP = 3a,,

= 3[a + (11 = 1)d]

= 3[a + 10d]

= 3[-3d + 10d]

=3 x7d

= 21d [
ay5 = 3ay,

i.e., the 25 term of the AP is three times its
11t term. [V2]
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26. (a) Given AP.is 3, 8, 13,18, ... .

22. Given progression 20, 19%, 18%, 172, .....

4 Here,a=3andd=8-3=5 [2]
This is an Arithmetic progression because a=a+(n-1)d [nt" term] [v4]
n
Common difference = 78=3+(n-1)5
191 _20-181_191 - 75
(d)_194 20—182 194— ...... N ?=n—1 [4]
d= _73 [1] = n=16
. 78 is 16! term of the given A.P. [2]
Any n' term a, =20+ (n —1)(_—3) ~83-3n OR
4 4 (b) n'h term of A.P. is
Any term a, < 0 when 83 < 3n a,=6n-5
= s g if n = 1,
3 = a,=6-5=1 ['2]
= n=28 ity =1,
=6x2-5=7 s
28t term will be the first negative term. [1] %2 ) %
.. Common difference (d) =7 -1 [V2]
23. First 8 multiples of 3 are =6 [v4]
3,6,9,12, 15,18, 21, 24 27. First fifteen multiples of 8 are
The above sequence is an AP [1] 8,16, 24..... [2]

a=3,d=3and lastterm / = 24 Here, a=8and d =8

15
S, =g(a+/)=%[3+24]=4(27) Sis =7[2><8+(15—1)8] [V2]
S, =108 [ 15
= 2 [16+112] Y,
24. S, =3n2—4n 2 "
Let S,_, be sum of (n — 1) terms _15x128
t =S -S,_, [:] 2
= (3n% — 4n) — [3(n — 12 — 4(n - 1)] [%4] = 960

Sum of first fifteen multiples of 8 is 960. [Y2]

=(3n?-4n)-[3n?-6n+3-4n+4] [%] B
28. (a) Given AP.

=3n2—-4n-3n+10n-7

11 1
= -—, =3, =, ...
t,=6n-7 > >
So, required n' term = 6n - 7 ['] Here,
25. Common difference must be equal 11 11 11-6 5
2 2\ _ (A _ P2 = 2 _ (22 2 a=-—,d=-3+—=——== [2]
(82 + b?) — (a = bP = (a + b — (& + b?) 2 2- 2 2
7] 49
= (a2 + b?) — (@ + b? — 2ab) = (a2 + b2 + ==
2ab) —a? — b? ["2] 49
a+(n-1)d=— v,
— a?+ b2 —a?— b2+ 2ab=a’+ b2+ 2ab- (n=1d=7 7
& - b 7l 11 5) 49
— 2ab = 2ab (%41 or ‘E“”‘”(E] =7
Hence, (a — b)?, (a® + b?) and (a + b)? are in oo -11+5n—5=49 [4]
A-P. —  5n=49+16
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29.

30.

= 5n=65
65
= n=?=13
= n=13
OR
(b) Given,

a, 7, b, 23 are in A.P.
7—-a=b-7=23-b
= T7T-a=b-7

= a+b=14 ..(i)
and b-7=23-bH
= 2b=30
= b=15
From (i)
a=14-15
a=-1

Sum of n terms of A.P. if nt" term of A.P. is

given by,
n
S, = E[a+a,,]

Ifn=1
a=5-2=3
and if n =20

a, =5-40=-35

20
Sy = 7[31 +ay]

- [3+(-39)]

= 10[-32]
820 =-320

n" term of 63, 65, 67, .....

=63+ (n—1)2)

=63+2n-2

=61+ 2n (i)

nt term of 3, 10, 17, .....

=3+ (n-1)7

=3+7n-7

=7n-4 ..(ii)
Given that n terms of two AP’s are equal.

['2]

[72]

['2]

[72]

[2]

[72]

(7]

[2]
[72]

[

[

31.

32.

33.

61+2n=7n-4
65 = 5n

Lets assume first term = a
Common difference = d
T,=a+(m-1)d
T,=a+(n-1)d

Given m.T_=n.T,

m(a+ (m—-1)d) =n(a+ (n—1)d)
ma + m(m-1)d =na+ n(n-1)d

(m-na+dm-m-n?+n)=0

am-n)+dm-n(m+n-1)=0

(m-na+(m+n-1)d] =0
m#n
at(m+n-1d=0

T

m+n = 0
First term (a) = 5

T,=33

Sum of first n terms = 123

%[a+Tn]:123

%[8+33]=123

n==6

T,=a+(n-1)d

33=8+ (5)d

d=5
Lets say first term of given AP = a
Common difference = d

Sum of first six terms = 42
6
5(28 +5d)=42
2a+5d=14 (i)
Also given T, : T, =1:3

a+9d _1

a+29d 3

3a+ 27d =a+ 29d
= 2a=2d

= ...(ii)
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34.

35.

36.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

Substituting (ii) in (i)
= 2a+5a=14

a=2and d=2

T,=a+12d

=2+24

T,;=26 M1
Sum of first ten terms = —150
Sum of next ten terms = 550
Lets say first term of AP = a

Common difference = d

Sum of first ten terms = %[2a+9d]

~150 = 5[2a + 9d]
2a+9d = -30 (i) 1]

For sum of next ten terms the first term would
be T,, = a+ 10d

— 550 = %[2(&: +10d)+9d]

= |-110 =2a+29d]| ...(ii) [1]
Solving (i) and (ii)
d=-4
a=3

AP will be 3, -1, -5, -9, -13, ... 1]
Given an AP

Say first term = a

Common difference = d

Given T, =9

a+3d=9 (i) 11
Also T, + T,, = 40

a+5d+a+12d =40

2a+17d =40 ... (i) 11
Solving (i) and (ii)
a=3 d=2

AP will be 3, 5,7, 9, .... 1]

Let a and d respectively be the first term and the
common difference of the AP.

We know that the n'" term of an AP is given by
a,=a+((n-1)d

According to the given information,

Ag=1+2a,

37.

38.

= a+((16-1)d=1+2[a+ (8-1)]

= a+15d =1+ 2a + 14d

= —a+d=1 (i) |
Also, it is given that, a,, = 47

= a+ (12 -1)d =47

= a+ 11d =47 ...(ii) 11
Adding (i) and (ii), we have :

12d = 48

= d=4

From (i),

—-a+4=1

= a=3 [72]

Hence, a, =a + (n-1)d =3 + (n - 1)(4)
=3+4n-4=4n-1

Hence, the nt" term of the AP is 4n — 1. [V2]

S,=3n%+4n
First term (a,) = S, = 312 +4(1)=7
S,=a,ta,=3(272+4(2)=20 11

a,=20~-a, =20-7=13

So, common difference (d) =a,—a, =13-7=6
[

Now, a, =a+ (n—1)d

s =7+ (25-1)x6=T7+24x6=7
+ 144 = 151 M

Let a be the first term and d be the common
difference of the given AP

Given :

1
a; =a+(7-1)d=—
7 (7="Td =9

= a+6d=% (i) [M]

1
ag=a+(9-10d ==
9 (9-1) 7

1

= a+8d:7 .. (i) 1
Subtracting equation (i) from (i), we get:
2d=2

63
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39.

40.

1

== 2

Putting d :é in equation (i), we get:

ags =a+(63—1)d =i+62(ij=@=1
63 63/ 63
Thus, the 63" term of the given AP is 1. []
Here it is given that,
T = 2(Ty)
= a+(14-1)d=2[a+ (8- 1)d]

— a+13d=2[a + 7d]
= a+ 13d =2a + 14d

= 13d-14d=2a-a

= -d=a 0 [M]
Now, it is given that its 6t term is —8.

T,=-8

- a+(6-1)0d=-8

= a+5d=-8

= —d+5d=-8 [+ Using (i)]

= 4d=-8

= d=-2

Substituting this in eq. (i), we get a = 2 [1]
Now, the sum of 20 terms,

S, = g[Za +(n—1)d]

Sy = 2—20[2a +(20-1)d]

=10[2(2) + 19(-2)]

10[4 — 38]

-340 1
Let a,, a, be the first terms and d,, d, the
common differences of the two given AP’s.

Thus, we have S, :%[231+(n—1)d1] and
s,;:%[za2 +(n—1)d, ]

n
2] 55 4 (n-1),
S, g[zaz +(I’I—1)d2] 2a, +(n-1)d,

[2]

Sp _ 7n+1
S’ 4n+27

n

It is given that

41.

42.

43.

2a;+(n-"1)dy _ 7n+1 ()

2a, +(n-1)d, 4n+27
To find the ratio of the m term of the two given
AP's, replace n by (2m — 1) in equation (i).

[72]

2a,+(2m-1-1)d, __72m-1)+1

2a, +(2m-1-1d, 4(2m-1)+27
2a,+(2m-2)d; _ 14m-7+1 .
2a, +(2m-2)d, 8m-4+27

a+(m-1)d; _14m-6
a,+(m-1d, 8m+23

Hence, the ratio of the mt term of the two AP's
is 14m -6 : 8m + 23. [1]

Given an A.P with first (a) = 8
Last term (/) = 350

Common difference (d) = 9
T.=a+(n-1)d

=a+ (n-1)d=350

= 8+ (n-1)9 =350 11
Number of terms = 39 1]

Sum of the terms

n
=—[a+/?
2[ ]
- %[8 +350] 1]
= 6981 1]
Multiples of 4 between 10 and 250 are 12, 16,
...... 248. 1]
We now have an A.P with first term = 12 and
last term = 248 [1]

Common difference = 4
248 =12+ (n—-1)4
[~ a,=a+ (n—1)] [1]
=
Multiples of 4 between 10 and 250 are 60. [1]
Given: S,, =-240 and a=7
Consider, S,, = -240

= %(2x7+19d):—240 [1]

[ S, = g[2a +(n- 1)d]}
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= 10(14 + 19d) = —240

= 14 +19d = —24 [M]
= 19d = -38
= d=-2 [M]

Now, a,, =a+23d =7 + 23 x -2 = -39

[ a,=a+ (n-1)d]
Hence, a,, = -39 M1
Given AP is -12, -9, -6, ..., 21
First term, a = -12
Common difference, d = 3 11
Let 12 be the n™ term of the AP.
12=a+ (n-1)d
= 12=-12+(n-1)x3 M1
= 24=(n-1)x3
= n=9
Sum of the terms of the AP = S,

9
2
If 1 is added to each term of the AP, the sum
of all the terms of the new AP will increase by
n, ie., 9.

=%(2a+(n—‘l)d)= (—24+8x3)=0 [1]

Sum of all the terms of the new AP =0 +9
=9 [1]

Let a and d be the first term and the . common
difference of an AP respectively.

n term of an AP, a, = a + (n - 1)d
Sum of n terms of an AP, S, = g[2a+(n—1)d]

We have :

Sum of the first 10 terms = %[2a+9d]

= 210 = 5[2a + 94]
= 42 =2a+9d (i) [

15" term from the last = (50 — 15 + 1) = 36
term from the beginning

Now, a,, = a + 35d

Sum of the last 15 terms

=2 (2855 +(15-1)d) [

- %{2(;3 +35d) +14d]

= 15[a + 35d + 7d]

46.

47.

= 2565 = 15[a + 42d]
= 171 =a+42d
From (i) and (ii), we get,
d=4

a=3

So, the AP formed is 3, 7, 11, 15... and 199. [1]
Consider the given AP 8, 10, 12, ...

Here the first term is 8 and the common
difference is 10 —8 = 2

General term of an AP is t_is given by,
t=a+(n-1)d

0 [M]

= t, =8+ (60—1)x2

= =8+ 59 x 2

= t,=8+118

=t =126 [1]

We need to find the sum of the last 10 terms.
Thus,

Sum of last 10 terms = Sum of first 60 terms —
Sum of first 50 terms

[2]

S, = g[Za +(n—-1d]

W S, =%[2x8+(60—1)x2]

= Sy =30[16 + 59 x 2]
= Sy = 30[134]
= Sg = 4020 [

Similarly,
S :%[2x8+(50—1)x2]

= Sg, = 25[16 + 49 x 2]
= S, = 25[114]
= S, = 2850 [

Thus the sum of last 10 terms = Sy, — Sy, =
4020 — 2850 = 1170 [V2]

Let there be a value of X such that the sum of the
numbers of the houses preceding the house
numbered X is equal to the sum of the numbers
of the houses following it.

Thatis, 1 + 2 + 3 +
X+2) ... + 49

[M1+2+3+

FX= 1) =X

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.011-47623456



Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

Mathematics 31

48.

49.

S +24+ . X+ X=1)+ ... +49
—(1+2+3+...+X [M]

XM x—1=29 1129 - X1+ X
2 2 2

X(X = 1) = 49 x 50 — X(1 + X)

X(X = 1) + X(1 + X) = 49 x 50 [M]
X2 — X+ X+ X2 = 49 x 50

2X2 = 49 x 50 [
X2 =49 x 25

X=7x5=35

Since X'is not a fraction, the value of x satisfying
the given condition exists and is equal to 35. [1]

Let the numbers be (a —-3d), (a — d), (a + d) and
(a +3d)

(@a-3d)+(a—-d)+(@a+d)+(a+3d)=32
= 4a=32
a=38 11

Also, (@a-3d)(a+3d) _ 7
(a—d)a+d) 15

= 1582 - 135d2 = 7a2 — 7d?

= 8a? = 12802 M1
42 _8a’ _8x8x8
128 128
d2=4
d=+2 M1
If d =2 numbers are : 2, 6, 10, 14
If d = -2 numbers are 14, 10, 6, 2 [1]

Let the first four terms be a, a + d, a + 2d,
a+ 3d

ata+d+a+2d+a+3d=40 ['2]
= 2a+3d=20 (i) [V]
Sum of first 14 terms = 280

%[2a+(n—1)d] =280 [v4]
- %[2‘9 +13d] = 280
= 2a+13d=40 ..(ii) 1
On subtracting (i) from (ii), we get d = 2
Substituting the value of d in (i) [2]
a=7

Sum of n terms = g[2a +(n-1)d] [V2]

:%[14+(n—1)2]

=n?+6n [2]
50. Let the first term and common difference be a
and d.
According to the question,
4(a + 3d) =18 x (a + 17d) 1]
= 4a+ 12d = 18a + 306d
= 14a+294d=0 1]
= a+21d=0 (1
a,, =a+21d
=0 11
OR
Given A.P.
24, 21, 18,.....

First term = 24 = a
and common difference = -3 = d ...(i) 1]

Let number of terms is n.

Sum of n terms =g[26+(”—1)d] [1]

According to question
—, 78= g[2>< 24 —3x(n—1)] [from (i) and given]

- 78-= 3[51 —3n]

= n?-17n+52=0 (1

= n?-13n-4n+52=0

= nn-13)-4(n-13)=0
(n=13)(n-4)=0

n=13,4
For first 4 terms and first 13 terms in both case
we get sum 78. 1]

51. Let the four consecutive numbers in A.P. are
(a—3d), (a—d), (a+d)and (a + 3d). [2]

According to the condition given,
(@a-3d)+(a—-d)+(@a+d)+(a+3d)=32
= 4a=32
= a=8 (i) (1

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.011-47623456



32 Mathematics Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

and, according to the 2" condition given, - x=1+(n-1)x3 [4]
(@a-3d)x(a+3d) 7 2 =3n-2 .(i)
- 2
(a-d)x(a+d) 15 Now, 1 +4 +7 + 10 + ... + x = 287
(8—-3d)x(8+3d) 7
N =L
(8—d)><(8+d) 15 - g[1+x]:287 |:Sn:g(a+/)} [1/2]
64-9d* 7 "
= a2 15 &
64-g= 15 = 2+3n-2]=287
= 15(64 — 9c?) = 7(64 — ?) 2
= 128d? =512 = 3n°-n-574
= =4 = 3n°-n-574=0 ]
= d=12 ['2] = 3n°-42n+41n-574=0
. Numbers are 2, 6, 10 and 14 or 14, 10, 6 = 3n(n—14)+41(n-14)=0
and 2. [l — (n-14)(3n+41)=0
OR
Here 1, 4, 7, 10, ... x is an A.P. = n=14=0 [+3n+4120]
With first term a = 1 and common difference d = n=14 [
=3. [2] Putting n = 14 in eqn (i), we get
Let there be n terms in the A.P. Then, X=3%x14-2
x = n term x = 40 [
6.:-Triangles
Length of the diagonals of a rhombus are 30 cm 2 A
and 40 cm.
D P Q

N s

° AP _1
PB 2
i.e., BD = 30 cm
_ pPB_2
AC =40 cm AP 1
OD = 0B =15 cm
@+1=g+1 [1/21
OA =0C =20cm [V2] AP 1
In AAOD, PB+AP _3
AP 1
OAZ + OD? = AD?
AP 1
2 2 — 2 AP _1
(20)* + (15) = AD 53
AD =25 cm
. ar(AAPQ) (AP _1 y
Side of rhombus = 25 cm [2] " araABC) \aB) "9 ['2]
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3.

N R
60
L A5 M P Q
Given ALMN ~ APQR
In similar triangles, corresponding angles are equal.
ZL = 2P
M= £Q
/4N = /R
In ALMN,
ZL+ ZM + ZN = 180°
ZM =180° — 50° — 60°
ZM=70°
ZQ=70°
P

Q R
Given : PT=2cm, TR =4 cm. So, PR=6cm

ST|| QR
As it is given that ST || QR

APST ~ APQR
PS _PT _ST i
PQ PR QR

Also M = ﬁjz = (Ejz = (ﬂ ’
" ar(APQR) (PQ PR QR
ar(APQR) \PR 6

Ratio: 1:9 [2]

H

C| A K

B

Given AAHK ~ AABC
AH _HK _ AK 0

AB BC AC

Also, we know AK = 10 cm, BC = 3.5 cm and
HK =7 cm.

AK _ HK
AC BC
10 _ 7
AC 35

0
ar(AABC)  AB? 1

= [2]
ar(APQR) PQ?

(Ratio of area of similar triangle is equal to
square of their proportional sides)

2] =3 2

adAABC)_(1)2 1
ar(APQR)

DE || BC
AADE ~ AABC

[By AA similarity] ['2]
aNAABC):(égjz
ar(AADE) \AD

[By area similarity theorem]

_9 1
= [2]

Let perimeters of two similar triangles be P, and
P, and their corresponding sides be a, and a,

R _a

P a

2%5_9
= 15 a,
= a,=54cm |
DE || BC

AD AE

_ _ 1
AB AC 7]

24
AE=—x8=6 1
32>< cm [v]
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10.

11.

12.

13.

14.

15.

16.

17.

18.
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ar(AABC) _(AB)" _ (1)2
=

ar(APQR) (PQ) 3
1 1
- 9 [ ]
Length of altitude of an equilateral triangle
= —3><side
2
§x2a=d§a [1]
Answer (c)

Applying B.P.T. in AABC, DE || BC

AD _ AE
DB EC

4_5
=~ 6 EC
— EC=75cm 1]

Answer (d)

ar(ADEF) (EF]Z_(EJZ 9

ar(APQR) |\ QR 2) 4
. ar(ADEF) : ar(APQR) =9 : 4 |
Answer (a)

Two congruent figures are always similar.

Answer (b)
DE || BC

DE _AD

BC AB
= DE:BC=2:5 1]
Answer (d)
Because, according to criteria of similarity RHS
similarity is not possible. [1]
Answer (a)
BC =JAC? + AB? = x+/2 units [
Answer (c)
BC_x2 _1
PR 2xJ2 2

BC:PR=1:2 1

19. Answer (c)
ar(APQR) :[@f :(gf 4
ar(AMABC) \ AC 1 1
ar(APQR) : ar(AABC) =4 : 1 M1
20. Answer (d)
ZA =90° and £ZP = 45°
APQR is not similar to AABC. 1
21. Answer (d)

ar(AABC) ( AB jz
ar(AADE)

AD
3+2)

2
25
_2 1
- [1

22. Answer (b)

[By area theorem]

1
Here, .F= /C, /B = Z/E and AB =§DE

Since, AB and DE are not equal.
So, AABC ~ ADEF. |
23. Answer (d)

P
R
x=8cm Q
y z=6cm
A B C
y BC
;—E [By BPT]
5_AB+BC_£_I_1 .
= y ~“BC BC (i)
E—&— +&—1+
and Yy AB AB X—y [By BPT]
[From (i)]
6 y
— =1+
oy 8-y
= 8y =48 - 6y
24
1 y=7 cm [1]

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.011-47623456



Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

Mathematics 35

24.

25.

26.

27.

28.

29.

30.

Answer (a)

y'—Bx-2)°=9°

= 33X -y =-7 (i)

and x° + (3x — 2)° + y° = 180°

= 4x° +y° =182° ..(i)

_182°-7°
7

= LA=25° /B=73°and £C = 82°

Sum of greatest and smallest angles

e}

=25° and y° = 82°

= 82° + 25° = 107° M1
Answer (a)
AAOB ~ ACOD [By AA similarity]
Answer (b)
ar(AAOB) (ABY? (5 1
woon) (o) ~(5) =3
Answer (d)

Perimeter of AAOB _ AB
Perimeter of ACOD CD

AB 1

oo 4 g
Answer (b)

7 AO _AD _0D

BC BO OC

or AAOD ~ ABCO [
Answer (b)

or

ar(ACOD)

ar(AAOB) (Corresponding altitude of AAOB )2 (]

Corresponding altitude of ACOD
E

F
D C
AA/ M
In AABE and ACFB,

ZA = ZC (Opposite angles of a parallelogram)
(1

ZAEB = /CBF
(Alternate interior angles as AE || BC)
AABE ~ ACFB (By AA similarly criterion)
(1

31.

32.

33.

D
C
A B
In AABC
AB? + AD? = BD? (i)
In AABC
AC? + BC? = AB? (!
In AACD
AC? + CD? = AD? ..(iii)
Subtracting (iii) from (ii)
AB? — AD? = BC? — CD? (iv)

Adding (i) and (iv)
2AB? = BD? + BC? — CD?
2AB? = (BC + CD)? + BC? — CD?

2AB? = BC? + CD? + 2BC.CD + BC? — CD?

AB? = BC(BC + CD)
AB? = BC.BD
In ABAC; DE || AC

BE BD ,
DA ...(i) {By B.P.T}
In ABAP; DC || AP
BC BD .
P DA ...(il) {By B.P.T}
From (i) and (ii), we have
BE_BC ]
Ec _ cp Hence proved.
C

D
B A
In AABD,
By Pythagoras theorem,
AB? = BD? + AD? (i)

And in AADC,
By Pythagoras theorem,
AC? = CD? + AD?
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CD? = AC? — AD?
On adding (i) and (ii), we get,
= AB?+ CD? = BD? + AD? + AC? — AD?
= AB? + CD? = BD? + AC?
Hence proved.

A

.. (i) [M]

(1

B D ;

BD = cD:
3
BD + CD = BC

cp=38C
4

Bp=1BC
4

In right AACD,

AC? = AD? + CD? (i) 1
(Pythagoras Theorem)

In right AABD,

AB? = AD? + BD? ...(ii)

(Pythagoras Theorem)

From (i) and (ii), we get

AC? = AB? — BD? + CD?

2 2
= ACZ=AB—(@) +(ﬂj
4 4

BC? N 9BC?
16 16

9BC? - BC?
16

8BC?
16

BC?

[

— AC?=AB?-
- AC?=AB?>+
— AC?=AB?+

= AC?=AB?+
_ 2AB* + BC?

2
A D E

= AC? [

M

B C

36.

In ADME and ACMB
ZEDM = ~MCB
DM = CM

«DME = #BMC

By ASA congruency ADME = ACMB
By CPCT

BM = ME

DE = BC

Now in

AALE and ABLC
LZALE = #/BLC
ZLAE = ZLCB

By AA similarly
AALE ~ ACLB

AE _AL _LE
BC CL LB
EL _AE

BL BC

EL _ AD+DE
BL BC
EL _BC+BC
BL BC

= |EL=2BL

[Alternate angles]

[M is mid-point of CD]
[Vertically opposite angles]
(11

[VOA]
[Alternate angles]

(11

=

=

=

[

B—+—p—+"Lc

Given that BD = CD

AC 1 BC

In AABC, AB? = BC? + AC?

AB? = (BD + CD) + AC?

AB? = (2CD)2 + AC?

AB? = 4CD? + AC? (i)
In AADC, AD? = CD? + AC?

CD? = AD? — AC?

Substituting CD? in (i), we get
= AB? = 4AD? — 4AC? + AC?

(11

(1

— |AB? =4AD? -3AC?|

Hence proved.

[
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37.

38.

o

J2a J2a a

D
E \2a
A(AABC)=£>< side? =£><a2 ..(i)
4 4
Using Pythagoras theorem
AD? = AB? + BD? = g2 + g2 = 232 1]
AD =+2a

A(AADE) = gx(ﬁa)z = ?x&az (i)

A(AABC) _ 3 /4xa’
A(AMADE) /3 /4x2a?

(1
A(MBC) = %A(AADE)
Area of equilateral triangle described on one side

:% (area of equilateral A described on one of

its diagonal) 1

A
B/(\\C Q/K\R

T

Let AABC be similar to APQR.

ar(AABC) _ AB®> _ BC? _ AC?
ar(APQR) PQ?> QR? PR?

Given that ar(AABC) = ar(APQR)

[

ar(AABC) _
ar(APQR)

1=

PQ* QR? PR?
AB = PQ
BC = QR
AC = PR

AB?> BC? AC?
_BC? _AC M]

Hence, corresponding sides are equal.
AABC = APQR (SSS rule) [1]

Hence proved.

39.

40.

41.

Let LZA=0
ZACD=90°-6, ZBCD =6, ZCBD =90° -0
['2]

ZCAD = #BCD
and LACD = CBD [2]
ACAD ~ ABCD [By AA similarity] [1]
AD_CD 2
CD BD
CD? = AD x BD ['2]
A
P
(&) Q B
In right AACQ,
AQ? = AC? + CQ? (i)
[By Pythagoras theorem] [1]
In right APCB,
BP? = PC? + CB? .. (i)
[By Pythagoras theorem] [1]

On adding equations (i) and (ii), we get

AQ? + BP? = AC? + CQ? + PC? + CPB? [2]
= (AC? + CB?) + (CQ? + PC?)
= AB? + PQ?

[By Pythagoras theorem] ['2]

Given : AABC is a right triangle right angled at
B.

A

B
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To prove : AC% = AB? + BC?

Construction : Draw BD 1 AC.

Proof : In AABC and AADB, ['2]
ZABC = ZADB [Each 90°]

and ZBAC = ZDAB [common]

-. AABC ~ AADB [By AA] [
AB_AC
AD AB

[Corresponding sides of similar triangles are
proportional]

AB? = AC x AD ()} [2]
Now,

In AABC and ABDC,

ZABC = /BDC [Each 90°]
and ZACB = ZBCD [common]
. AABC ~ ABDC [By AA] [']
_ Ac_BC

BC CD

[Corresponding sides of similar triangles are
proportional]

BC?= AC x CD ... (i) ['2]
Adding equation (i) and (ii), we get
AB? + BC?= AC x AD + AC x CD

= AC(AD + CD)
= AC x AC = AC?
AC? = AB? + BC?
Hence, proved. [V2]
Given : /D = ZE
A
D E
B C
AD _AE y
DB EC [
To Prove : ABAC is an isosceles triangle.
oroor. AD_AE o y
roof: 5o =Fo (Given) [2]

43.

44.

DE || BC [By converse of B.P.T]

= «D= /B (i) [2]
[Corresponding angles]

/E=/C ...(ii)

[Corresponding angles]
But «D = ZE (Given) ['2]
From (i) and (ii)

/B=/C = AB=AC ['2]
Hence, ABAC is an isosceles triangle. [Y2]
Given : A triangle ABC such that AC? = AB? +
BC?

To prove : ZABC = 90°
A D:..
Y 4
B c E1----. “F
Construction : Construct a ADEF such that
DE = AB, EF = BC and ZE = 90° ['2]
Proof : In right ADEF
DE? + EF? = DF? [2]
[By pythagoras theorem]
— AB? + BC? = DF? [ DE=AB, EF = BC]
But AB? + BC?> = AC?> [Given] [

AC? = DF?
= AC=DF
Thus in AABC and ADEF, we have
AB = DE, BC = EF and AC = DF ['2]

AABC = ADEF [By SSS congruency]
= «/B=/ZE=90° [2]
Therefore, AABC is right triangle, right angled at
B.

Hence proved.
Let the each side of AABC be ‘@’ unit.

BD=2

3
To prove : 9(AD)? = 7(AB)?
Construction : Draw AM L BC::

DM =

N
wlo
oo
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45.

A

1]
[ ]

B 5 C

In AABM
AB? = BM? + AM? (i)
and in AADM
AD? = AM?2 + DM? (i)
AM
AB
= AM = ABsin60°

V3

2
Now, taking 9(AD)?
9(AM2 + DM?) []

2 2
o257 +(5)
2 6
2 2 2
9 si + a_ =90Ox 28a
4 36 36
7(ABY? = 7a?

or

In AABM, sin60° = [1]

=a

9(AD?) = 7(AB?)
Hence proved. [1]

Given : A right-angled triangle ABC in which
ZB =90°.

To Prove : (Hypotenuse)? = (Base) + (Perpendicular)?
ie., AC? = AB? + BC?
Construction : From B draw BD 1 AC.

B

[

A D C

Proof : In triangle ADB and ABC, we have
ZADB = Z/ABC [Each equal to 90°]

and, ZA=ZA [Common]

So, by AA-similarity criterion, we have
AADB ~ AABC

AD _ AB

1
AB AC 1l

46.

[~ In similar triangles corresponding sides
are proportional]

= AB?=AD x AC (i)
In triangles BDC and ABC, we have
ZCDB = Z/ABC [Each equal to 90°]

and, ZC = «C [Common]
So, by AA-similarity criterion, we have
ABDC ~ AABC

bC _BC
BC AC
[+ In similar triangles corresponding sides
are proportional]

= BC?=AC x DC ..(ii)
Adding equation (i) and (ii), we get
AB? + BC? = AD x AC + AC x DC
= AB? + BC? = AC(AD + DC)
= AB?+ BC? = AC x AC
= AB? + BC? = AC?
Hence, AC? = AB? + BC? [11

Given : DEFG is a square and AABC is a right
triangle right angled at A.

[

A
G F
M 11
B D E C

To prove : (i) AAGF ~ ADBG
(i) AAGF ~ AEFC
Proof :
(i) In AAGF and ADBG
ZA = «D = 90°
and ZAGF = ZGBD = 90°
(- GF || BC = Corresponding angles) [1]
By AA similarity
AAGF ~ ADBG ]
(i) In AAGF and AEFC
ZA = ZE = 90°
ZAFG = ZECF = 90°
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(-» GF || BC = Corresponding angles) [1]
By AA similarity
AAGF ~ AEFC

Hence proved.

(11

OR
Given : In AABC, ZB is obtuse angle.
A
1
D B C

AD 1 CB produced.
To prove : AC?2 = AB2 + BC? + 2BC x BD
Proof : In AADC, D = 90°
AC? = AD? + DC?> .. (1)
In AABD, #D = 90°
AB? = AD? + BD?
= AD? = AB? — BD?
From (1) and (2)
AC? = AB? — BD? + DC? [V]
= AB? — BD? + (BD + BC)?
= AB? — BD? + BD? + BC? + 2BC x BD
AC? = AB? + BC? + 2BC x BD

[

[Y2]
. @)

[2]

[7]

[

B C
Construction: Join BE and CD and draw
perpendicular DN and EM to AC and AB
respectively.

1

ar(AADE) _ 5><EM><AD

ar(ABDE) 1XBDXEM
2

ar(AADE) _ AD

ar(ABDE) BD -~ 1l

48.

Similarly,

1
ar(AADE) _ 5><AE><DN

ar(ACDE) 1XECXDN
2

ar(AADE) _ AE
ar(ACDE) EC
But ar(ABDE) = ar(ACDE) (- Triangles on same

base DE and between the same parallels DE
and BC)

Thus, equation (ii) becomes,

..(ii) []

ar(AADE) _ AE . (iii) []
ar(ABDE) EC
From equations (i) and (iii), we have,
AD _ AE
BD EC (1
In the given figure, AB || DE and BC || EF.
D»
A
- B/ | E R
C
-

In AODE, AB || DE (Given)

By basic proportionality theorem,
OA OB .
— = 1
2D BE (i) (11
Similarly, in AOEF, BC || EF (Given)

0B _oc

BE CF
Comparing (i) and (i), we get

(i)

OA_oC
AD CF

Hence, AC || DF

[By the converse of BPT]

(1

D c Q S R

Proof : Given AABC ~ APQR

B
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= LA=4P, 4LB=4/Q, £.C= 4R

AB _BC _AC
PQ QR PR
Ratio of areas of AABC and APQR will be

1
ar(aaBC) _ 2™ B AP i) []
ar(APQR) 1XQRXPS

2

(i)

In AABD and APQS

/B=/Q

Z/ADB = /PSQ = 90°

By AA similarity AABD ~ APQS

AB _AD _BD
PQ PS QS

From (i) and (iii) we get

...(iii) [M]

AB_BC _CA_AD
PQ QR PR PS
BC _ AD
QR PS

From (ii) and (iv)

(V)

ar(AABC) _ BCxBC
ar(APQR) QR-QR

ar(AABC) _ (BC)* _ (AB)* _ (CA)?
ar(APQR) (QR)* (PQ)? (PR)?

(1
P

A
B/"{\\C Q/K\\R

L]

Let AABC be similar to APQR.
ar(AABC) _ AB®> _ BC? _ AC?
ar(APQR) PQ? QR? PR?

Given that ar(AABC) = ar(APQR)
ar(AABC) _ 1

ar(APQR)

[

_AB? BC? AcC?

- - - 1
PQ*> QR? PR? 1l

AB = PQ
BC = QR
AC = PR
Hence, corresponding sides are equal.
AABC = APQR (SSS rule) M1

Hence proved.

7 : Coordinate Geometry

1. f
AB.-5)  pap B2

Given P is midpoint of AB

(2, p)=(2,3)
p=3 [72]
2. D C(6, 6)

No ]
SN

A(1,2) B(4, 3)
Let O be the mid-point of diagonals AC and BD
of the parallelogram ABCD and coordinates of D

is (x, y) then
(6+1, 6+2):[X+4’ y+3) [l
2 2 2 2

On comparing

x+4 _7 8_y+3
2 2’ 2 2
x=7-4 8=y+3
x=3 y=8-3=
Hence coordinates of D = (3, 5) [V2]
Answer (A)
Given a line segment joining
A(-6, 5) and B(-2, 3) [']
AC6.5) ,I: B(-2,3)

Midpoint of A & B is P(%, 4)

54525

a_ 8 .
) [On comparing]
]
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Answer (B)
Given 2 points are A(-6, 7) and B(-1, -5)

Distance between the points = AB

= J(-6+1)2 +(7 +5) [%4]

= AB=13
= 2AB =26
Answer (B)

It is given that the point P divides AB in the ratio
2:1.

Using section formula, the coordinates of the
point P are

(1><1+2><4 1><3+2><6j=(1+8 3+12
2+1 2+1 37 3

[2]

J-@5)
[7]
Hence the coordinates of the point P are (3, 5).
[
Answer (A)

Let the coordinates of the other end of the
diameter be (x, y).

We know that the centre is the mid-point of the
diameter. So, O(-2, 5) is the mid-point of the
diameter AB.

The coordinates of the point A and B are (2, 3)
and (x, y) respectively.

Using mid-point formula, we have,

_2+x

2= =>-4=2+x=>x=-6

5:

3;y:>10:3+y:>y:7 [2]
Hence, the coordinates of the other end of the

diameter are (-6, 7). [2]

Answer (C)
y
A
54
‘T a3
W A9
2..
< B/ - C R
x,‘—3—2—1 1.2 3 4 5 > X
-1+
24
v
y

10.

11.

From the figure, the coordinates of A, B, and C
are (1, 3), (-1, 0) and (4, 0) respectively.

Area of AABC

_ %|1(o ~0)+(~1)(0-3)+4(3-0) (v

=1o+3+12
2

= Ipts)
2

= 7.5 sq. units [2]
Answer (A)

It is given that the three points A(x, 2), B(-3, —4)
and C(7, —5) are collinear.

Area of AABC =0

1
= §|X1(Y2 —Y3)+ X (Y3 = Y1)+ X3(y4 —Y2)| =0
[2]

Here, x, = x, y, = 2, x, = -3, y, = —4, and
Xy =1, Y3=-5

X[-4 - (-5)]-3(-56-2)+7[2-(4)]=0
X(-4 +5)-3(-5-2)+72+4)=0
X=3x(-7)+7x6=0
Xx+21+42=0 = x+63=0

X =-63

Thus, the value of x is —63.

IR N e

[7]
Hence, the correct option is A.

Using distance formula

HOP) = (x=0Y +(y —0)? [

H(OP)=x? +y?

Let the centre be O and coordinates of point A
be (x, y)

[72]

XT” =2 [By Mid-point formula]

= x=3 [72]

y_+4
2
= y=-10
Coordinates of A = (3, —10)
Answer (b) [1]

Distance of point (3, 4) from x-axis is its y-
coordinate.

=-3

[2]
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12.

13.

14.

Answer (c) [1]
A4, p)
B(1, 0)
AB =5

\/(4—1)2 +(p-0)Y =5
= 9+p?=25
= p?=16
= p=%4
2 C(k,4) 3
A2, 6) B(5, 1)
C(k, 4) divides ABin the ratio 2 : 3

2x3+5%x2 6x3+1x2
Ck,4)= ,
adi )( 2+3 243 j
16 20
k,4)=| —, —
= (k4) (5 5)
16
k=—
= k=% [1]

OR

Points A(-3, 12), B(7, 6) and C(x, 9) are
collinear.

= ar(AABC)=0
= %|—3(6—9)+7(9—12)+x(12—6)|=O
= [9-21+6x|=0

= [6x-12|=0

12
X=—=2
= 6 11
Answer (c) 1]

Distance between A(acos6 + bsin6, 0) and B(0,
asin® — bcoso) is

AB= \/((acose+bsin6)—0)2 +(0—(asin6—bcose))2

= \/(acose+bsine)2 +(bcos€)—asine)2

= \/a2 +b?

Option (c) is correct.

15.

16.

17.

18.

19.

20.

Answer (d) ]
1 2
® ° °
A P B
(2,-2) (k, 0) (-=7,4)
_(Ix=7)+(2x2) . .
k= T 1:2 [Using section formula]

k=1

Hence, option (d) is correct.
Answer (a)

Since, points are collinear, then area of triangle
formed by these points is zero.

%|3(p+5)+5(—5—1)+7(1—p)| =0

= p=-2

Hence, option (a) is correct [1]
Answer (a)

(x= 0P+ (1-0f = (x-2f+ (107

X 1=x+4—4x+1

x =1 |
Answer (b) 1]
Let P(4, 0) divides A(4, 6) and B(4, -8) in k : 1.
Applying section formula

_ k(4)+1(4)
 k+1
k P4, 0)1

A(4, 6) B(4, -8)

0= -8k +1(6)
k+1

Answer (b) [1]

= k=§ or 3:4
4

OD:%:3units

OA = 4 units [Given]

AD =+/OD? + OA? [+ £AOD = 90°]
AD = 5 units
Answer (b) [l

Let (0, 0) divides the line segment AB in k : 1.

1-3k -3+9k
——=0 and IR

= 0
k+1 k+1
1

k:_
= 3

Required ratio=1:3
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22.

23.

24.

25.
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Answer (c) 11
k belongs to any real number.
Answer (d) (11

Let O(0, 0) be centre of circle.
and A(-1, -1), B(0, 3), C(1, 2), D(3, 1)

OA = \/(0+1)2 +(0+1)2 =+/2 units

0B =/(0-0)+(3-0)7 =3 units

0C = /(1-0)? +(2-0)% =5 units

0D = /(3-0)2 + (1-0)% =10 units > 3 units
So, (3, 1) lies outside the circle.
Answer (c) 1]
Let C(x, y) be the mid-point.
Applying mid-point formula

Clx,y)

A(-3,9) B(-6, —4)

y_9—4_§
2 2
oo (95
So, mid-point is 29/

Answer (c) [

A, B and C are the vertices of an equilateral
triangle, then AB = BC

J(3-01 + (V3 -0)2 =(3-0)2 + (k - 0)?
= 553 <o K2

Squaring both sides,

12=9+ kK
K =3or k=+J3
Answer (b) [1]

ABCD is a parallelogram.
Hence, O is the mid-point of both AC and BD.

D%, y) _,C(5,8)

A1, 4)

26.

27.

B(-2, 3)
For ordinate of point D,
y+3 4+8
2 2
= y=9
Answer (b) 11

J@+12 +(y +3y)% =(5-2) +(7+3y)?
= 9+ 16y° =9 + 49 + 9% + 42y
= 74 -42y—-49=0
= yY-6y-7=0
= (y=7)(y+1)=0
y=17,-1
Answer (c) [1]

Let 3x + y — 9 = 0 divides the line segment
formed by joining the point A(1, 3) and B(2, 7)
in k:1

(i.e., at point C).

2k +1

7k+3
Now, Xq = P =

an =
1 AT

Point C lies on 3x + y — 9 = 0, then

3 2k +1 N Tk+3 _9-0

k+1 k+1
= 6k+3+7k+3-9k-9=0
= 4k-3=0

3
k:_
= 4
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28. Answer (c) ] 32. B(x, )

' /N
c(7,9)

i OA=/(2-4) +(3-3) =2 [

X, 0.8 y 0B=y@2-x7 +(3-57 ={(2-x)?+4 [¥]
EEBRRRNE

_Jo_ 2 A "
A4, 22) "B(7.-2) = 2=y(2-x)°+4  [. OA = OB (radii)

4=02-xP+4 [v4]
Y!
= 1
AABC is a right angled triangle = [2]
29. Answer (d) [] 33. Distance between the points A(3, —1) and

B(11, y) is 10 units
Any point on y-axis is of the form (0, y) AB = 10

Let R divides PQ in the ratio k : 1

JB-112 +(=1-y)2 =10 [
0= ok+1=3) 64 + (y + 1)2 = 100 [
k+1
‘ ’ (y+ 1)2=36
. e o +1=6o0ory+1=-6 Kz
P(-3, 2) R(0, y) Q(5, 7) / Y ]
- _ 1
= 5k—3=0 y=-7.5 [
34. It is given that the point A(0, 2) is equidistant
o k _3 from the points B(3, p) and C(p, 5).
5 So, AB = AC = AB? = AC? %]
30. Answer (c) (1] Using distance formula, we have :
Let coordinates of B be (x, y) = (0-3¢P+2-pP=0-pPF+(2-5?2 [V]
2 A = n2
x+0 y-3)_ = 9+4+p°-4p=p°+9
= |5 5 |=(0.0) — 4-4p=0 [4]
= 4p=4
= x=0,y=3
= p=1 [2]
35. AABC is right led at B.
= OA= EBc = 34/3 units 'S right angied a
2 AC? = AB? + BC? ...(i) [Pythagoras]
Now, AC2 = (7 —4)2 + (3 —7)2 = (3)2 + (—4)2 =
Coordinates of A are (i3\/§, 0) 9+16 = 25
31. Given points (k, 3), (6, —2), (=3, 4) are collinear AB?=(p -4 + (3-T7F =p* —8p + 16 + (-4)
Area of the triangle formed by these =p?-8p+16 + 16
points = 0 [V2] =p? — 8p + 32
BC2= (7 —pR2+(3-3)2=49— 14p + p? + 0
k(-2-4)+68(4-3)-3(3+2) (v (7=py+@3-3 PP
2 =p? — 14p + 49 [1]
—6k+6-15=0 [ From (i), we have
- 25 = (p? — 8p + 32) + (p? — 14p + 49
k=22 [ (0* —8p +32) + (p p + 49)
2 = 25=2p? - 22p + 81
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37.

38.
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= 2p?-22p+56=0

= p2-1Mp+28=0

= p2-Tp—-4p+28=0

= pp-7)-4p-7)=0

= (p-T7)p—-4)=0

= p=T7andp=4 [1]

Given, the points A(x, y), B(-5, 7) and C(—4, 5)
are collinear.

So, the area formed by these vertices is 0.

%|x(7 ~5)+(=5)(5-y)+(-4)y -7)|=0 [4

- %|2x—25+5y—4y+28|: [4]

1
= §|2x+y+3|=

= 2x+y+3=0 [2]
[2]
Since P and Q are the points of trisection of AB,
AP = PQ = QB

Thus, P divides AB internally in the ratio 1: 2

and Q divides AB internally in the ratio 2 : 1.

A P Q B
I ] l |

I I I 1
(2,-2) (-7,4)
By section formula,

-7)+2(2) 1(4)+ 2(—2))

= y=-2x-3

Coordinates of P = (
1+2 1+2

T+4 4- 4)

7
(2.0)-¢1.0) [l

2-T)+12) 2(4)+1(- 2)]
2+1 2+1

14+2 8- 2)

Coordinates of Q = (

(EYen o

Let A3, 0), B(6, 4) and C(-1, 3) be the given
points of the vertices of triangle.

Now,

AB=[(6-3)2 +(4-0)2 = [(3) +(4)?
~Jor16=v25 )
BC =(-1-6)2 + (3—4)2 = /(-7)? +(-1)°

[2]

39.

40.

41.

=J49+1=450  ..(ii)
AC =(-1-3)2 +(3-0)2 =(-4)? +(3)?

=J16+9 =425  ..(ii)
BC? = AB? + AC? and AB = AC
Hence triangle is isosceles right triangle.

[2]

['2]

[2]
Thus, AABC is a right-angled isosceles triangle.

Let the coordinates of points P and Q be P(0, a)

and Q(b, 0) respectively.
[+ P on y-axis Q on x-axis] [V2]

Coordinates of mid-point of PQ
_ (0 +b 0+ a)
2 2

29

On comparing with (2

b_2 and @=-5
2 2

['2]
, =)

b=4,a=-10
Hence coordinates of P = (0, —10)
(4,0)

['2]

Hence coordinates of Q =
Given that
PA = PB

[72]

By using distance formula

J(x =52 +(y =1)% =/(x +17 +(y -5
Squaring on both sides

['2]

= X2+25-10x+ y? -2y + 1
=x2+2x+1+y?—10y + 25 [V2]
= —10x -2y =2x—-10y ['2]
= 8y=12x
3x =2y [72]

Suppose the point P(4, m) divides the line
segment joining the points A(2, 3) and B(6, —-3)
in the ratio K : 1.

A K P 1 B
(2,3) (4, m) (6,-3)
Co-ordinates of point P = (6K+2 _3K+3) [Ve]
K+1 K+1

But the co-ordinates of point P are given as
(4, m)

6K+2=
K +1

(i)
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42.

43.

% —m (i) [%4]
= 6K+2=4K+ 4 [From (i)]
= 2K=2
= K=1
Putting K = 1 in equation (ii)
-3(1
m=20 [2]
Ratiois1:1and m=0
i.e. P is the mid-point of AB [V2]

Let P(x, y) divides the line segment joining the
points A(1, —3) and B(4, 5) internally in the ratio
k1.

Using section formula, we get

4k +1
X =
k+1

5k -3 . .
Py N (0)) ['/2]

Since, P lies on x-axis. So its ordinate will be
Zero.

()

y:

P
A(1,-3) ki1 B(4, 5)
Sk-3 _ 0
k+1
_3
= 5
Hence, the required ratio is 3 : 5. [V2]

Now putting the value of k in (i) and (ii), we get
17
x=—andy=0
8 y

So, coordinates of point P are (% Oj [1]

| |
I 1

P B

> >T

AP _3

AB 7

As, AB = 7a, AP = 3a

= AB=AP + PB

= 7a=3a+PB

= PB=7a-3a=4a [1]

Let the point P(x, y) divide the line segment
joining the points A(—2, —2) and B(2, —4) in the
ratio AP : PB=3 :4 [V2]

44.

5= 28)+(=2)4) , (=4)(3) +(4)(=2)

nd y=

3+4 3+4
1]
= x=928 gnq y-12-8
7 7
= x:_—2 and y:ﬂ
7 7
. -2 -20)
= The coordinate of P(x, y)=|— —~ [2]
A
P(3,4) R(5,7)
B C
Q(4, 6)

Consider a AABC with A(x,, y,), B(x,, ¥,) and
C(x;, y3), P(3, 4), Q(4, 6) and R(5, 7) are the
mid-points of AB, BC and CA. Then,

3=51% oy ix, =6 ..()
4=}’1+Ty2 =y +y, =8 i)
4:’(27”3 = Xp+ X =8 (il
5:% = Y, +ys =12 ..(iv)
6=X3T+x1 = X3+x, =10 ..(v)
7:;/3,T+y1 = v,y =14 (Vi) [4]

On adding (i), (iii) and (v) we get

2(x, + x, + x;) =6+8+10=24

...(vii) [2]
From (i) and (vii), we get x;, =12 -6 =6

= Xt X+t Xy =12

From (iii) and (vii) we get x, =12 -8 =4

From (v) and (vii), we get x, =12 -10 =2 [/]
Now, adding (ii), (iv) and (vi), we get

200y, + Y, +y;) =8+ 12+ 14 =34

= Yt Y, vy, =17 ... (viii) [2]
From (i) and (viii), we get y, =17 -8 =9
From (iv) and (viii), we get y, =17 - 12 =5
From (vi) and (viii), we get y, =17 — 14 =3 [V]

Hence, the vertices of AABC are A(4, 5), B(2, 3),
C(6, 9). [V]
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45.

46.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

m | n
I
P2, y)
Lets say ratio =m : n

A(-2,2) B(3,7)

(1

2 y)=(3m—2n, 2n+7mj
m+n m+n

2=3m—2n
m+n
2m+ 2n=3m - 2n

m:n=4:1 [1]

2+7x4
y=—""

y=6 (1

D(2,3)
Join AC

Area of Quadrilateral ABCD = ar(AABC)
+ ar(AADC) []

C(3,-2)

—4(-5-(-2))+(-3)

: 1
Area of triangle ABC = (-2-(-2))+3(-2-(-H))

2

1|45 +-2)+(=3)
T 2|(-2+2)+3(-2+5)

= 2 4-3)-3(0)+3(3)

=2-049|
2
= % square units [1]
. 1 —4(3—(—2))+
Area of triangle ADC =—
2|2(2-(-2))+3(2-3)

_ 1|4 +2)-
T 2[3(-2+2)+3(-2-13)

- %|—4(5) ~3(0) +3(-5)

~120-0-15
2

- %|_35| :375 $q. units [1]

Area of quadrilateral (ABCD) = %JFE

2

= 28 sq. units
[7]

47. . 1 | 2
A2, 1) P

B(5,-8)
Given :

AP _1

AB 3
_AP 1
AP+PB 3
PB = 2AP

— AP :PB=1:2 [M]

By section formula

P=(2X2+5, 2—8)
3 3

P=(3, -2) (11
Also it is given that Plieson 2x —y + k=0
23)-(-2)+ k=0
k=-8 11

48. Since R(x, y) is a point on the line segment
joining the points, P(a, b) and Q(b, a)

P(a, b), Q(b, a) and R(x, y) are the collinear.
[2]
= Area of APQR =0 [V

1
§|X1(Y2 —Y3)+ XYz = Y1)+ X3(y4 _Y2)| =0
[

U

%|a(a—y)+b(y—b)+x(b—a)|:0
a?—ay+by—b>+x(b-a)=0
y(b—a)+ x(b—a)=b%-a?
(x+y)b—a)=(b—a)b +a)

LU

= X+y=a+hb ]
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49.

50.

. m ! n o
I

A(-5, 8) P(x, 4) B(4,-10)

Lets say rato =m : n

P(x, 4)=(4m—5n, —10m+8n) []

m+n m+n
-10m+8m
4=——0H—"+ i
man [On equating]

= 4m+ 4n=-10m + 8n
= 14m=4n

m_2
= 7 [1]
4m-5n

m+n

4@ﬂj—5 4(3)—5
n __\7

m 4 g+1
7

We know x =

= x=-3 1]
c(4,-1)

B(-2,-4)

A(-3,-1)
Area of quadrilateral ABCD = ar(AABC) + ar(AADC)
We know that,

Area of triangle 1 Xa(Y2 =Y3) = Xa(¥Y3 = V1)
2|-x3(y1—-Y2)

[2]
Thus,

Area of AABC = 1

(=3)(-4+1)+(-2)
2

(-1+1)+4(-1+4)
~1o1o0+12
2

=% sQg. units [1]

Area of AADC = 1

‘(—3)(4 +1)+3(-1+1)
2

+4(-1-4)

=2|-15+0-20)

51.

52.

= 1l-ag
2
_35 sqg. units 11
2
Substitute these values in equation (i), we have,
Area of quadrilateral ABCD = % + 3—25 = %

= 28 sqg. units  ['2]
Hence, area of quadrilateral is 28 square units.
C(2,5)

A2,1) Q B4, 3)
P, Q, R are the mid-points to the sides of the
AABC

P=(4;2,§%l)=@,2

Similarly, Q = (3, 4), R = (2, 3) [1%]

3(4-3)+3(3-2)
+2(2-4)

Area of APQR = 1

Y2
5 [2]

~13+3-4
2
=1 sq. unit 1]

P
| K | / |
I I 1

A(3,-5) (x, y) B(-4, 8)
Let the co-ordinates of point P be (x, y)

By using the section formula co-ordinates of
P are.

4K +3 8K -5
X= = 1
K +1 Y K+1 1l
Since Pliesonx+y=0
—4K+3+8K—5=0
K+1 K+1
[On putting the values of x and y] ['2]

= 4K-2=0

[2]

Hence the value of K =% 1]
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53.

54.

55.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

A(1,-3)

B(4, p) C(=9,7)
The area of a A, whose vertices are (x,, y,),
(sz y2) and (X31 Y3) |S

A :%|x1(y2 —Y3)+ Xo(y3 — Y1)+ Xa(y4 _Y2)| 1]

Substituting the given coordinates

Area of A = %|1(p —7)+4(7 +3)+(-9)(~3 - p)|
[2]

- %|(p—7)+40+27+9p|:15 %]

= 10p + 60 = £30
= 10p=-30 or 10p=-90

p=-9

[2]
= p=-3 or
Hence the value of p = -3 or -9 [2]

Let the y-axis divide the line segment joining the
points (—4, —6) and (10, 12) in the ratio k : 1
and the point of the intersection be (0, y). Using
section formula, we have:

(10k+—4’ 12k+—6):0, y
k+1 k+1

10k -4 _
k+1

-4._.2
10 5

Thus, the y-axis divides the line segment joining
the given points in the ratio 2 : 5

19%2_6 (24—30) .

0=10k-4=0

(11

_12k+(-6) _ 5 _ 5 _—6
k+1 2, (2+5) 7
5 5

[

Thus, the coordinates of the point of division

6
are |0, —= 1
( 7) 1l

The given points are A(-2, 3) B(8, 3) and C(6, 7).
Using distance formula, we have :

AB2 = (8 +2)2 + (3 —3)
= AB2=102+0

56.

57.

- AB2 =100

BC? = (6 — 8)2 + (7 — 3)?
= BC? = (-2) + 42

= BC?2=4+16

— BC?=20

CA2= (2 -6 + (3—T7)
= CA2= (-8)2 + (—4)?
= CA2=64+ 16

— CA2=80

[72]

[72]

[72]
It can be observed that :

BC? + CA2 =20 + 80 = 100 = AB? M1
So, by the converse of Pythagoras Theorem,
[7]
The given points are A(0, 2), B(3, p) and C(p, 5).
It is given that A is equidistant from B and C.
AB = AC

AB? = AC?

(807 +(p-22=(p-0f+(5-27 [1]
9+p?+4—-4p=p>+9

4-4p=0

4p =4

p=1 (11
Thus, the value of p is 1

AABC is a right triangle right angled at C.

ted 000 0l

Length of AB =1(3—0)% +(1-2)% = /32 + (~1)?

=9 +1=1+/10 units. [1]

The given points are A(-2, 1), B(a, b) and
C4, -1).

Since the given points are collinear, the area of
the triangle ABC is O. [V2]

=
1
§|X1(YQ = Y3)+Xo(Y3 = Yq)+ X3(Y4 _Y2)| =0

Here, x, =2, y, =1, x, =
y3:_1

a, y, = b, x; =4,
%|—2(b+1)+a(—1—1)+4(1—b)| -0 [
— Db-2-2a+4-4b=0

— 2a+6b=2

— a+3b=1 0, []
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58.

59.

Given :

a-b=1 ..(ii)
Subtracting equation (i) from (ii) we get :
4b =0

= b=0

Subtracting b = 0 in (ii), we get:

a=1

Thus, the values of a and b are 1 and 0,
respectively. 1]

Here, P(x, y) divides line segment AB, such that

AP=348
7

AP _3
AB 7
AB_7
AP 3

AB T
= 22 4=1
AP 3
AB-AP _7-3
AP 3

BP _4

AP 3

AP _3

BP 4

P divides AB in the ratio 3 : 4

X = 3x2+4(-2). _ 3x(-4)+4(-2)
3+4 3+4

6-8 -12-8
= ,y=

7 7
2. -20

X=—); y=—r
7 Y 7

-1 [1/2]

[

[72]

X

7

P(x, y) is equidistant from the points A(a + b,
b —a)and B(a- b, a + b).

AP = BP

The coordinates of P are (_72 ﬂ) [1]

= \x-(a+b)f +[y-(b-a)

= J[x—(@@-b)f +[y—(@+b) I
= =@+ bR +ly- (b-a)
=[x (a- bR + [y (a+ b

60.

61.

= x> —2x(a+ b) + (a+ by
+y*-2y(b-a)+ (b-a)y
= x2 - 2x(a - b) + (a — b)?
+y -2y@+b)+(a+ b} [
= —-2x(a+ b)-2y(b-a)
=-2x(a—b)—2y(a+b)

= ax+ bx+ by—ay=ax—bx+ ay+ by

= 2bx = 2ay
bx = ay ....(proved) [1]

o m | n .

P(2,-2) o4 Q3. 7)
(2]
11

Lets say ratiois m + n
Then

24 _(3m+2n 7Tm-2n

11°7) " Um+n ' m+n 1
24 _3m+2n  _7m-2n

1 m+n’ m+n

24(m + n) = 11(3m + 2n)
24m + 24n = 33m + 22n
2n =9n

m_2 _, Ratio=2:9 [1]
n 9

y:

_—4
Y= [

M is mid-point of diagonals AC and BD

Using mid-point formula,

(-2,1) (a,0)
y B
(1,2) (4, b)
(—2+4 1+b):(a+1 2+0) []
2 ' 2 2 2
(g 1+b)=(a+1 gj
2 2 2 2
2_3t1  ai1-2-a=1 [
2 2
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1+b_ 2

and —===1+b=2=b=1 [V2]
2 2

Side AD = BC = /(-2-1)2 +(1-2)°
=J9+1=410
Side DC = AB = /(1-4)? + (2 -1)?

—Ja+1=410 [1]

Ar(AABC)=1 X1(Y2 —Y3)+ X2(V3 = Y4)

2|+x3(y1=Y2)

62.

If A= (xq, ¥9), B = (x5, ¥,), C = (x5, y5) are
vertices of AABC.

A(-5,7) B(-4,-5)

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

Ar(CJABCD) = Ar(AABC) + Ar(AADC) ...()) [%]

Ar(CABC) = % :?((7—?‘15')6) -4(-6-7)

= J|-5+52-12
= i35
2

:3?5 Sq. units 11

Ar(AADC) = %|—5(—5 +6)—4(-6-7)-1(7-5)

-1 55-52-2)
2

_|-109]
2

Area cannot be negative.

109

Ar(AADC) = - sqQ. units 11

Ar(OABCD) = % +% - % — 72 sq. units

[2]

63.

64.

65.

Let the point on y-axis be P(0, y) which is
equidistant from the points A(5, —2) and B(-3, 2).

[2]
We are given that AP = BP
So, AP? = BP?
ie,(5-0P+(2-yP=(3-0P+(@2-yp
= 25+ P +4+4y=9+4+ )2 -4y

[72]
[

= 8y=-16

= y=-2

Hence, the required point is (0, —2) [1]
1T 1 1

A@2,1) P Q

Here, AP : PB=1:2

B(5,-8)
[2]

Coordinates ofP:(1><5+2><2 1><—8+2><1)

1+2 7 1+2

= Coordinates of P = (3, -2)

Since, Plieson theline 2x -y + k=0
28)=(-2)+ k=0

= 6+2+k=0

= k=-8

AD =100 x 1 m
=100 m

[
[72]

[

1 100
Niharika runs Zth of AD:T:25 m on 2nd

line.
Coordinates of green flag posted by Niharika
are (2, 25)

1 100
Preet runs gth of AD = 5 20m on gt

line.

Coordinates of red flag posted by Preet are
(8, 20) (11

(i) Distance between two flags

= \(8-2)% +(20 - 25)2

= |62 + (-5)
=+/36+25

=+61m |
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66.

(i) Mid-point of line segment joining the two

_ 8+2 25+20
flags = > ' o

- [5, %J = (5,22.5)

Rashmi will post a blue flag on fifth line at

the distance of 22.5 m. 11
Here, x, = -5, y, =7, x, =4, y, = -5, x; = 4,
Y3 =95 [2]
Area of

1
APQR =§‘X1(YZ —y3)+ XYz - Y1)+ x3(y1-y2)| [%]

1
= E|—5(—5 ~5)-4(5-7)+4(7-(-5)| [v]
= %|50 +8+48| [v]
- 1og) %]
2
=53 [
Area of APQR = 53 sq. units
OR
Now,

Using section formula

3 4
@
C(-1,2)

® ®
A(2,5) B(x, y)
3xX)+(4%x2)

12 :
1= 3+4 [

3x+8

"7

= 3x+8=-7 ['2]
= 3x=-15

= x=-5

Also,

= -1

(3xy)+(4x5)
3+4

2= [2]
3y +20

===

3y+20=14

3y =-6

y=-2 [2]

Coordinates of B are (-5, -2) 1]

= 2

LI

67.

68.

The given vertices are A(x, y), B(1, 2) and
C(2, 1).

It is know that the area of a triangle whose
vertices are (x,, y,), (X,.¥,) and (x;, y,) is given
by

Xo(Vo —Y3)+X%(Y3 =Y
+X3(Y1=Y2)

Area of AABC =%

)‘ ['2]

1

=5 [2]

x(2-1)+1x(1-y)
+2(y - 2)

:%|x+1—y+2y—4| [v4]

= 2lx+y-3 4

(x + y — 3) will be positive

Since the area of AABC is given as 6 sq. units.
1

= E|x+y—3|:6 1]

= X+y-3=12

x + y =15, Proved 1]

Let the Point P(x, 2) divide the line segment
joining the points A(12, 5) and B(4, -3) in the
ratio k : 1

Then, the coordinates of P are

[2]

(4k+12 —3k+5)
k+1 ' k+1

Now, the coordinates of P are (x, 2)

4k+12=x and —3k+5=2
k+1 k+1

[

—3k+5:2
k+1

= -3k+5=2k+2
= b5k=3

3
= k== 1
5 ¥

Substituting k =2 in 2K +12 _
5" k41

X, we get

4x3 412

5 1
X=—2>H— [2]

§+1
5
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X=12+60
3+5

_12
8

= x=9

Thus, the value of x is 9 [V]

X

Also, the point P divides the line segment
joining the points A(12, 5) and (4, -3) in the

ratio % 21, i.e. 3:5. [V]

Take (xy, y,)=(1, =1), (-4, 2k) and (-k, —5)

It is given that the area of the triangle is
24 sq. unit

Area of the triangle having vertices (x4, y,),
(x5, ¥,) and (x3, y3) is given by

A=%|X1(Y2 —¥3)+ Xa(Y3 = yq)+ X3(¥y _y2)| 1

og _ A[12k=(=5))+(-4)(-5)
2|=(="1))+ (=K )((-1) - 2k)

— 48 =|(2k + 5) + 16 + (k + 2K?)|

= 2K +3k-27=0

= (2k+9)(k-3)=0 [

— k=-2 or k=3
2

iy

The values of k are —% and 3. 1

AD_AE _1

AB AC 3
AB_AC _4
AD  AE
AD+DB _ AE+EC _
AD AE

1+4DB _4 EC_5
AD  AE

bB_EC_,

AD AE

AD _AE _1

DB EC 2
AD:DB=AE:EC=1:2 ['2]

So, D and E divide AB and AC respectively in
the ratio 1 : 2.

3

By using section formula

The coordinates of D is

(1+8’ 5+12)=(3’ 1_7) and
1+2 1+2 3

Coordinates of E is

(7+8, 2+12)=(5, Ej M]
1+2 1+2 3
4. .3, .5 4
6L .xﬂL JEL 46
3 3
(4x%+3x%+5x6)
AreaofAADE:%
—(3x6+5xﬂ+4xﬂ)
3 3
(@+14+30j
2 —(18+8—5+@j
3 3
(68+42+90j
1 3
2 _(54+85+56j
3
:1(@]_(@)
2\ 3 3
1
:-X_
2
5 .
=€sq.unlts (i) [1]
4 1. 7. .4
6" 451:" :xzh' 46

1|(4x5+1x2+7x6)

Area of AABC =—
2| —(1x6+7x5+4x2)

:%|(20+2+42)—(6+35+8)|

_1yeay-
= 21(64)- (49)
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71.

=1
=519

=%sq.units ..(ii) [1]

From (i) and (ii)

5
ArAADE) _ 6 _5,2 _

1
Ar(AABC) 15 6 15 9

2
),

[2]

Given A(k + 1, 2k
are collinear.

B(3k, 2k + 3), C(5k — 1, 5k)

If three points are collinear then the area of the
triangle will be zero. For any 3 points (x,, y,),
(Xzy y2), (X3; y3) Area W|” be

1 X1(Y2 = Y3)+ X2(Y3 —Y4)

o _ A[(k+1)(2K +3~5k)+ 3k(5k - 2K)
"2 +(5k —1)(2k — 2k - 3)

0 = |(k + 1)(3 — 3k) + 3k(3k) — 15k + 3|

[72]

= |-3k*+3+9k?+ 3 -15k =0

= |6k? - 15k +6| =0 1]
= 6k*-15k+6=0

= 2k -5k+2=0 ['2]
= 2k —4k-k+2=0

= 2kk-2)-1k-2)=0

= (k-2)2k-1)=0 ['2]
= k=2,% [v4]
Hence the value of k are 2 and % ['2]

8 : Introduction to Trigonometry

= Area= =0 [%]
2|+x3(y1 - ¥2)
tanA = S
12
. sinA cosA
sinA+cosA)secA = +
( ) CosA cosA [l
=tanA + 1
.l +1
12
_17 y
12 ['2]
sec?0(1 + sinB)(1 — sind) = k
= sec?0(1 — sin?0) = k [2]
= sec?0-cos?0 = k
2
N cos2 0 —k
cos“ 0
= k=1 [V2]
Given 3x = coseco
3 =cot0
X
We know that cosec?0 — cot?0 = 1
= 9x®-3 -1 [v4]
X
= 9(X2 _izj =1
X
2 1)._1
= 3(X —7j = 5 [1/2]

4.

c0s267° — sin?23°

as cos(90° — 0) = sind

Let § = 23° [4]
c0s2(90° — 23°) = sin23°

cos?67° = sin23°

C0s267° = sinZ23°

co0s267° — sin223° = 0 [V2]
tan 2A = cot(A — 24°)
= cot(90° — 2A) = cot(A — 24°) ['2]
= 90°-2A=A-24°
= 3A=114°
= A=38° [
sin?33° + sin257°

= sin?33° + cos?(90° — 57°) [2]

= sin?33° + cos? 33°

=1 [
sin20° cos70° + sin70° cos20°
= cos(90° — 20°)cos70° + sin70° sin(90° — 20°)

cos 70° cos70° + sin70° sin70°

cos?70° + sin270°

=1 [M]
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8. tan(A+B)=+3
= A+B=60 ()

Also, tan(A-B)= A

V3
= A-B=30° -..(i)
On adding (i) and (ii), we get

2A = 90°

= A=45° 1]

[ A>B]

3
tan6 =—
9. 5

5sin6—-3cosO _S5tan6-3
oW, 4sin0+3cosO0  4tan6+3

[7]
[Dividing numerator and denominator by cos6]

_3-3
~12+15
5

=0 [2]

cos(90°-10°)

10. sin10°

+c0s59°cosec(90°-59°)

sin10°
sin10°

= 1+1

- 2 1

= +c0s59°-sec59°

11. sin® 0+ =sin®0+cos?0 =1 [1]

sec20
(using sec?0 — tan20 = 1)
OR
(1 +tan? e)(1 —sin? e)
= sec?0 x cos20
- 1 ]

12.  Answer (d)
tan? 45° — cos2 60°

2
e (P2
-#-(] -3 (

13. Answer (c)

Silr]goo—l—Ntdf' d 1
cos90° O ot define [

tan90° =

14. Answer (c)
ZR =180° — 90° — 45° = 45°

tanP — cos?R = tan45° — cos?45°

(3]

1
2

15. Answer (a)

secH =41+ tan20

= _\/ﬁ [ tan0 = Z}
3 3

16. Answer (b)
sinB — cosB = 0
= sinB = coso
= tan6 =1
0 = 45°
17. Answer (d)

1 1 1-sin® 1+sin0
n _

1+sin® 1-sin® 1—sin?6 1-sin20

_1-sin®  1+sin®

0052 0 cos? 0

= 2 =2sec?0
cos“ 0

18. Answer (b)
(1 + tan?A) (1 + sinA) (1 — sinA)
= sec?A x cos?A
=1
19. Answer (d)

sec’0 + cosec?0

1 + tan®0 + 1 + cot?0

2+1+3
3

51
3
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20. Answer (a)

=
B C

i.e., BC = 7a and AC = 25a, where a is any
non-zero positive constant.

In AABC,
BC 7
C:—:—
oS~ =Ac T 25 [

21. Answer (a)

tano = i\/sec2 0-1

1+tand _ (1+1) (+42)
sin© 1

=2J/2 or0 [1]
22. Answer (c)
tano + coto = 2

= tan®0 + 1 = 2tano

- coth = L
tan6

= (tan®-1)>=0

= tan6-1=0

= tand = 1 = tan 45°
0 = 45°

23.

24.

25.

26.

sin®0 + cos®0 = sin®45° + cos®45°

[ sin45° = cos45° = l}

N
.1
22 22
=g [1]

Answer (b)

a cotd + b cosecd = p ...()

b coth + a cosecO = q ...(ii)

Squaring both the equations and subtracting,

p? — > = (a cotd + b cosech)? — (b cotd + a
cosech)?

= (a®cot?0 + b’cosec?0 + 2ab cotOcosech) —
(b%cot?0 + a’cosec®® + 2ab cotbcosech)

= (a® — b?)(cot?0 — cosec?0)
= b? - a® [ cosec®® — cot?) = 1] 1
Answer (b) 1]

secO + tan® = p

1
= secH - tanG:E [+ sec?® — tan?0 = 1]

— 2tan0 = p—l
p

2_
= tane:p L

sec4A = cosec(A — 20)
secd4A = sec(90 — (A — 20))

[sec(90 — x) = cosecx] [Y2]

secA = sec(110 — A)
4A=110-A ['2]
5A = 110° ['2]
A=22° ['2]
In AABC, 2C = 90° A
tanA = % =tan30° o
= A=30° c 2

«ZB =90° - 30° = 60° 11

sinA cosB + cosA sinB = sin30° cos60° +
cos30° sin60°

LB B 18 4y
2 2 4 4

1.1
= —X—
2 2 4
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27.

28.

29.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

15

cotb = ) [Given]

(2+2sin0)(1-sinb) _ 2(1-sin? 0)

[72]

(1+cos)(2-2cos8)  2(1-cos?0)
2

cos“ 0
= 1

sin®0 ]
= cot?0 [2]

2

_(15Y) _225 1
_( 8 j 64 ]

Consider an equilateral AABC of side a

Draw AD 1 BC.
AABD = AACD
BD = DC

— Bp=1BC
2

60°

and ZBAD = ZCAD = =30° ]

Using Pythagoras
AD? = AB? — BD?

_g2 8
4
_3a”
4
AD:@
2
J3a
AD 2
tan60°="—=—%5-=4/3 1
BD = V3 [1]
2

sec(90° - 0).cosecH —tan6(90° —0)coto

+cos? 25° + cos® 65°
3tan27°-tan63°

_ cosec’ §—cot’ 0 +(sin(90° - 25°))% +cos? 65°
- 3tan27°-tan63°

[

_ 1+s5in” 65°+ cos® 65°
3cot(90° - 27°)tan63°

-2 [ c0s265° + sin265° = 1]
4cot63°tan63°
2

=3 1]

30.

31.

A

30°

_/\60°
B D C

ZA=2/B=2C=60°

Draw AD 1 BC
In AABD and AACD,

AD = AD (common)
ZADB = Z/ADC (90°)
AB = AC (AABC is equilateral A)

AABD = AACD (RHS congruence [1]

criterion)
BD =DC (C.PC.t)
/BAD = #CAD (C.PCLY)
BD=22-4 and ~«BAD=%9"_30°
2 2
In right AABD,
Sin30° = BD - sinB= Perpendicular
AB Hypotenuse
= sin30°=2
2a
— sin30°=1 = 1 >
sin30°

- 0
L.H.S.
_ [1-sin0®
~ \1+sin6

[On rationalisation] ['2]

(1-sinB)(1-sin0)
(1+sin6)(1-sin0)

_ 1=sind [ 1-sin® 0 = cos? 0]
cosO

[2]

1 sino .
~ cosf® cosO [

= (secO — tan0) [V]

LH.S. = RH.S.
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OR
L.H.S.

tanZ 0 cot? @
1+tan?0 1+cot?9

sin 0 cos? 0

cos?0 + sin® @

sec’® cosec? 0
1
[ sec? 0 =1+ tan? 6, cosec? 0 = 1+ cot? 0] [%]

_ sin?6  cos?0 .
T T 28 24 [l
cos“ 0 4 Sin 0

1
cos?0 sin?0
{ se026= 5 ,cose029= 12 }
cos“ 0 sin“ 0
= sin%0 + cos20 [Ve]
=1 [72]
L.H.S. = RH.S.
32. AD=49-2.25
C
3m
1.5m
0
A D
=+/6.75
:ﬁ [1/2]
2
tane—CA 1.5 E_L \
AD 331 3 ]
CD CD
secH+cosecO=——+—
AD CA
3{1><2 1 } 2]
V3
=3
LI 3}
=6[1+\/—}
2(f+1)
=§(3+ﬁ) 4

33. L.H.S. = (1+ cosA + tanA)(sinA — cosA)

=(1+ L +tanA)( SinA —1)cosA [4]
tanA COosA
(1+tan? A+tanA)(tanA—1)cos A )
- tanA 7]

_(tan® A-1)cos A
N tanA
[ a® - b% = (a—b)a%+ b? + ab)] ]

= tan?A cosA — cotA cosA

SinA

=tanA- -cosA—cotA cosA ['2]
cosA

= sinA tanA — cotA cosA = R.H.S.; Proved [Y2]

34 2(c0358°j_ 3( cos38°cosec72° j
' sin32° tan15°tan60°tan75°

-+ tan75° =tan(90° -15°) = cot15°
- tan15° tan75° = 1, tan60° = /3
sin32° = cos58°, cos38° =sin72° 1]

Substituting the above values in the given

expression

9 sin32°j_ 3( cos38°sec38° 1
(sin32° J3 l

=2-1

= 1 [M]

35. %cosec2 58°— 2 cot58°tan32° — %tam 3°

tan37° tan45° tan58°

tan32° = tan(90° — 58°) = cot58°

1

tan77° = tan(90° — 13°) = cot13° =

tan13°
tan53° = tan(90° — 37°) = cot37° = —|
tan37°
| tan45° = ]
Substituting the above values in the given

expression

= gcosec:2 58° — Zc:ot2 58° — 5
3 3
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1 1
x—
tan37° tan13°) [l

= g[cosecz58° —cot? 58°] S
3 3

(tan13°tan37°><1><

_24_5
_3(1) 3

[ cosec?d — cot20 = 1]

=—3=-1 [1]

tanA
1-cotA

tanA

cotA
1-tanA

+ cotA
) 1-tanA

36. LHS. =

(1_4
tanA

_-tan’A
1-tanA

cotA

1
1-tanA []

(—tan2 A+ cotA)

-1 (—tan2A+ 1) M]
1-tanA tanA

_ 1—tan® A
tanA(1-tanA)

_ 1
1-tanA

_(1-tanA)(1+tan® A+ tanA)
tanA(1-tanA)

[ a®—b® = (a-b)a®+ b?+ ab)]
= cotA + tanA + 1 = RH.S. 11
Hence proved.
37. L.H.S. = (cosecA — sinA)(secA — cosA)

= (L— sinA)( 1
SinA COosA

(1-sin” A)(1-cos A)

sinA cosA

—Cos A)

_ cos?A sin’A
sinA cosA
sinA-cosA ..(i) [1]

R.H.S. =;
tanA+cotA

1
sinA +cosA
cosA sinA
I B
sinA + cos’A
SinA-cosA

38.

39.

SinA-cosA
=f [
= sinA-cosA
From (i) and (ii)
L.H.S. = R.H.S.; Hence Proved
Given that,

tan9:g
4

...(ii)

- tan?0 = i
16

We know that,
sec?0 = 1 + tan20

sec20=1+2 =25
16 16

= secezé
4

Now,

4sin® _cos® 1

(4Sin9—0039+1j: cos® cosO cosH
4sinB+cos0—1 4sin®  cos® 1
cos® cosO coso

_ 4tan0-1+secO
4tan®+1-secO

3-142
_ 4

3+1—§
4

Given that,

tan 2A = cot(A — 18°)

= cot(90° — 2A) = cot(A — 18°)
[ tanb = cot(90° — 0)]

= 90°-2A=A-18°

= 3A=108°

_108°
3

= A

= A=36°
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40. L.H.S : (sin® + cosech)? + (cosh + sech)?

= sin%0 + cosec?0 + 2 + cos20 + sec?0 + 2

{ sinB = and cos0 = 1 } [1]
cosecH seco

= (sin%0 + cos?0) + (1 + cot?0) + (1 + tan0) + 4
[+ cos?0 + sin?0 = 1]
(1
=1+1+1+4+tan?0 + cot?0
[ cosec?0 + 1 + cot?0 and sec?0 = 1 + tan?0]
[2]
=7 + tan?0 + cot?0 = R.H.S.
Hence Proved [V2]

41, L¢+s:@+fPSA— 1 )(1+SmA-+ L )
sinA sinA cosA cosA

_(sinA+cosA—-1)cosA+sinA+1
= : (823
sinA COos A

(sinA+cosA)? —(1)2

= A ["%]

SinA-cosA

sinA + cos?A +2sinA-cosA—1

= [*2]

SinA-cosA

_1+2sinA-cosA-1

sinA-cosA [+ sin?A + cos?A = 1]
[2]

=2 =RH.S.
Hence Proved []

42. LHS= (1 +tan A—-sec A) x (1 +tan A + sec A)

(Xx=y) (x+y)=x2—y?
here x=1+tan A

y =sec A
LHS = (1 + tan A)2 — (sec A)? 1]
=1+tan? A+ 2tan A —sec? A ]
=sec? A+2tan A-sec? A (1 + tan?
A = sec? A)
= 2 tan A = RHS 1]

Hence, proved.

43.

44.

OR

cosec 0
cosec 0 +1

cosec 0
cosec 0 —1

LHS =

=cosec 0

1 1
+
cosec 6 -1 cosec 0+ 1]

cosec 0 +1+ cosec 6 —1

=cosec 0 [1]
(cosec 6 —1) (cosec 6 +1)

2 cosec 0 J
=cosec | ——

cosec? 0 — 1

_ ZcLecze -+ 1+ cot? 0 = cosec? 0 1
cot? — cosec? 8 -1=cot? 0| [V

1

2x— cosec():;
_ sin” 6 sin 0
cos® 0 cotp =28 0
sin? 0 sin 6
2
" o2 0 =2 sec? 0 = RHS [1]
Hence, proved.
sinB+cosH = /3
On squaring both sides, we get
= sin%0 + cos?0 + 2sinOcos = 3 [2]
= 1 + 2sin6cosO = 3 [2]
= sinBcos = 1 [V2]
Now, tan6 + cotf
_ sin® + cgse [
cosf sinf
sin® 0+ cos? 0
- %]
sinfcos0
1
1
=1 =RHS [V2]
Hence proved.
LH.S. = sinA-2sin’A
2cos®A-cosA
; 2
_ sin A(1-2sin“A) []

cos A(2cos®A—1)
_ sinA ( sin?A + cos?A - 2sin?A J

- [1]
cosA| 2cos?A —sin?A —cos?A
[ sin?A + cos?A = 1]

2 2
cos“A-sin“A
=tanA| ———— 1]
(coszA - sinzAj
=tanA = RH.S.
Hence proved. [1]
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SinA —cosA +1

- 1
SinA + cosA -1 7]

_tanA-1+secA
tanA+1-secA

(Dividing numerator & denominator by cos A) ['2]

(tanA+seCA) 1
(tanA secA)+1

[2]

(tan2 A — sec? A) —(tanA -secA)
~ {tanA-secA+1} (tanA - secA)

[72]

_ -1-tanA + secA
(tanA -secA + 1) (tanA - secA)

['2]

_ —1(tanA—-secA+1)
(tanA —secA+1)(tanA—-secA)

[72]

1

= = RHS !
_{(tanA + sec A) - 1} (tan A — sec A) v secA —tanA [
tanA secA +1; (tanA —sec A
{ } ( ) Hence proved.
9 : Some Applications of Trigonometry
Answer (C) 3.  Answer (C)
C D B
75 m
45° °
A B v A
Given AB=25m Let AB be the tower of height 75 m and C be the
osition of the car
And angle of elevation of the top of the tower >
(BC) from A = 45° In"'AABC,
ZBAC = 45° cot300 = A€
AB
BC AC = ABcot30°
In AABC, tan45°=— S CO
= AC=75mx+3
= BC=25m
Height of the tower = 25 m = AC=75/3m
Thus, the distance of the car from the base of the
Answer (B) .
tower is 75+/3 m.
Let AB be the tower and BC be its shadow. Let
0 be the angle of elevation of the sun. 4. Answer (D)
According to the given information, 4
A M
BC=+3AB ..(1)
In AABC,
c4 B
] AN
AB  AB N
tang=— i
BC \FAB \/* [Using (1)] om
In the figure, MN is the length of the ladder,
.1 which is placed against the wall AB and makes
We know that tan 30° = Nal an angle of 60° with the ground.
s The foot of the ladder is at N, which is 2 m away
6 =30 from the wall.
Hence, the angle of elevation of the sun is 30°. BN=2m
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In right-angled triangle MNB: Height of tower TG = 30 m
cos6oe = BN _ 2 Length of shadow GS =103 m [v2]
MN - MN ATGS is a right angled triangle
1 2
2 MN . tang=—0_
— MN=4m 1043
Therefore, the length of the ladder is 4 m. tan0 =+/3 ["2]
Hence, the correct option is D 6 = 60°
S, A 8. In AABC,
tan6 = E
BC
X
0 — tanf=——
c B V3x
Let AB be the tower and BC be its shadow. f\\
AB =20, BC =203
In AABC, X
1
tan0 = AB ['2]
BC ;:';’ 0 c
tan0 = _20_ s V3x
203 P} WA
an=—
1 X J3
tan6 = T
3 []
1
tanb6=— 9. A
BUt, \/g
6 = 30°
The Sun is at an altitude of 30°. [2]
6. A . o
pA&A45° _ABQ” |
Ladder, Wall . ¢
a Given CD = 100 m, AB = ?
._AB
B 5 C In AABC, tan60 ~5C
Let AB be the ladder and CA be the wall. AB
The ladder makes an angle of 60° with the BCZE M1
horizontal. BD = AB [ tan45° = 1]
- AABC is a 30° — 60° — 90°, right triangle. ['2] BD — BC = CD
Given: BC = 2.5 m, ZABC = 60° AB
AB=5m AB-"5 =100 [1]
Hence, length of the ladder is AB=5m. [Y] -1
7. T, AB| ——— | =100
J3
30 m
Ap - 1003
V3 -1
G =5 AB = 236.98
10v3 m - :
Angle of elevation of sun = ZGST =6 AB =237 m [

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.011-47623456



64 Mathematics
10. Given: Position of kite is B.

1.
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Height of kite above ground = 45 m
Angle of inclination = 60°

Required length of string = AB

Kite
B
45 m
(11
A 2 o)
In right angled triangle AOB,
SinA = 0B
AB
. 45
sin60° = —
= AB 11
L Y3 45
2 AB
45x2 90
AB = =30V/3 m
NI
Hence, the length of the string is 30/3 m .
30° c
24 -h
30° ]
A L 24 m
h h
B 15 m b

Let AB and CD be the two poles, where CD
(the second pole) = 24 m.

BD=15m

Let the height of pole AB be h m.
AL=BD=15mand AB=LD=h
So,CL=CD-LD=24-h M1
In AACL,

tan30° = CL
AL

24—h
tan30° = ———
= 15

1
7B 5 i

12.

15
_, 24-h=—-=53

J3
= h=24-5/3
= h=24-5x1732 [Taking /3 =1.732]
= h=15.34
Thus, height of the first pole is 15.34 m. [1]

Let d be the distance between the two ships.
Suppose the distance of one of the ships from
the light house is x meters, then the distance
of the other ship from the light house is
(d— x) meter.

)
45

60°

200 m

45° 607
X D d—x

d
In right-angled AADO, we have.

A

B

tanase — 90 _ 200
X
200
= 55—
X
— X =200 0 [M]

In right-angled ABDO, we have

tan60° = OD _ 200
BD d-x
200
3=
= d-x
d-x= @ 1
= NE] [
Putting x = 200. We have:
d-200= 200
N
d= 200 +200
3

= d =200 x 1.58
= d=316m (approx.) [1]

Thus, the distance between two ships is
approximately 316 m.
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13. Let BC be the height at watch the aeroplane is

observed from point A.

Then, BC =15004/3

In 15 seconds, the aeroplane moves from point
B to D.

B and D are the points where the angles of
elevation 60° and 30° are formed respectively. [1]

Let AC = x metres and CE = y metres

AE=x+y

o

0
30°
X C y

In ACBA,

A

tan60° = E
AC

Ao 15004/3

X

X = 1500 m ..(0)

1

In AADE,

tan30° = %
AE

1 150043

V3 x+y
X +y = 1500 x (3) = 4500

1500 + y = 4500
y = 3000 m ...(ii)

We know that, the aeroplane moves from point
B to D in 15 seconds and the distance covered
is 3000 metres.

distance

Speed = —
time

Speed :@
15

Speed 200m/s

Converting it to km/hr = ZOOX% =720 km/hr [1]

14.

15.

D
h
60°
A—=x Ey
....... .. [1Om
D 30°7~\

— e

Let CD be the hill and suppose the man is
standing on the deck of a ship at point A.

The angle of depression of the base C of the hill
CD observed from A is 30° and the angle of
elevation of the top D of the hill CD observed
from A is 60°.

AEAD = 60° and ZBCA = 30° 1]
In AAED,

tan60° = %
EA

Ny

h=+/3x ...()
In AABC,

tan30° = ﬁ
BC

10

-

X
1043 (D) 1]

Substituting x = 1043 in equation (i), we get

x
Il

h=+/3x10/3 =10x3 =30
DE =30m
CD=CE+ED=10+30=40m

Thus, the distance of the hill from the ship is

10v/3 m and the height of the hill is 40 m. [1]

T
0

D C F

Given CF=4m

DF =16 m

ZTCF + ZTDF = 90°
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16.

Let say ZTCF =6 [1] OR
ZTDF = 90° - 6 -
In a right angled triangle TCF
tano = E = E (b)
CF 4
TF = 4tan6 (i)
In ATDF
1 p o
tan(90°-0) = TF 1] B C<«100m—> D
16 Let AB represents the tower. Observer is moving
TF = 16¢c0t0 ...(ii) from D to C.
Multiply (i) and (ii), we get In AABC,
(TFf = 64 = TF = 8m tanp=£2 -2 0 4
= Height of tower = 8 m 1] and in AABD
AR tano = E = l ii 1,
BD 3 . (i) [2]
100 m From (i) and (ii), we get
BC = @t and BD =3AB ['2]
B C D —. CD=BD-BC [4]
In AABC,
_, 100=34B- 248
AB 3
— =tan45° =1 A
BC 9AB-4AB
. _, 100=222AF [v4
= AB=BC=100m ...(i) [4] 3
In AABD, = 300 = 5AB
= AB=60m
AB _tan30° =L - Height of is 60 1
BD NG - Height of tower is 60 m. [2]
= BD=ABx+3
17.
=100v/3 m () [4]
CD =BD - BC
c
= (100J§— 100) m  [From (i) and (i))] [%] JACE = 30°
_ 100(\@_ 1) m and ZADB = 45° [From figure]
Distance between two cars
=100 (1.73 1) m - CD = BC + BD [From figure] ...() [%]
=100 x 0.73 m ['2] Now
=73 m In AABC,
Ship will travel 73 m during the given time. tan 30° = AB _ 50
[%4] an <Y = B¢ BC
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18.

50
BC = =5043 m 1
or tan30° \/_ [%]

and In AABD,

tan45° = ﬁ = ﬂ
BD BD

BD = 0

1
BD =50m ]
From equation (i), we get

CD = BC + BD

50+/3 +50
50(v/3+1) m )|

Let AC and BD be the two poles of the same
height hm.

C D

AL B

Given AB=80m

Let AP = x m, therefore, PB = (80 — x) m
In AAPC,

AC
tan30° = —
AP [

1 h
ﬁ:; (i)

In ABPD,

tan60° = %
PB

h
ﬁzso—x (i) [M]

Dividing (ii) by (ii), we get

I}
|
|

= x =240 - 3x
= 4x =240 1]

= x=60m

19.

From (i),

1_h
3 x
N hzﬁzzo\/gm

5

Thus, the height of both the poles is 20+/3 m

and the distances of the point from the poles are
60 m and 20 m. [1]

Let AB be the building and CD be the tower.
C

30°
A 60° E

lBj 60 D

In right AABD,

ﬁ =tan60°
BD

60
< -./3
= o5 =3

_80
V3

— BD=203

= BD [2]

In right AACE,

CE _tan30°
AE

CE_1 _
= -5 (~AE=BD)

_20¥3 _
-T2

Height of the tower = CE + ED = CE + AB =
20m+60m =80m

CE 20

Difference between the heights of the tower and
the building=80m —-60m =20m

Distance between the tower and the building

=BD =203 m 2]
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A3 M

Let PB be the surface of the lake and A be the
point of observation such that

AP = 20 metres. Let C be the position of the
cloud and C’ be its reflection in the lake.

Then CB = C'B. Let AM be perpendicular from A
on CB. 1]

Then mZCAM = 30° and m£ZC’AM = 60°
Let CM=h. Then, CB=h + 20 and C'B = h + 20.
In CMA we have,

tan30° = C—M
AM

1 _h
= 3 AM
= AM =+/3h () []
In AAMC’ we have,
c'M
AM

C'B+BM
AM

tan60° =

= 3=
h+20+20
= B=—o

h+20+20
T . (i) 1]

From equation (i) and (ii), we get

= AM=

h+20+20
Jan="+20+20
V3

= 3h=h+40
= 2h=40

= h=20m
In ACMA,sin3O°=L = CA=40m
CA

Hence, the distance of the cloud from the point A
is 40 metres. 11

21.

22.

Q

h M_l 45

40 m
60 1%

pLl

MP =YX =40 m
QM =h-40

In right angled AQMY,

tan45°=%:1=w
MY PX

PX =h-40 (i)
In right angled AQPX,

QP QP
tan60° = o — /3 = =
an X PX

(MY =PX) []

px =1L ..(i) 1]

3
From (i) and (ii), we get

h
h—-40 = ﬁ
J3h-40\V3 =h
J3h—h =403 1
1.73h — h = 40(1.73) = h = 94.79 m
Thus, PQ is 94.79 m and PX = 94.79 + 1.73

=54.79 m [1]
X A Y
T304
pA30° 459
5 Q

Given aeroplane is at height of 300 m
AB =300 m and XY || PQ

Angles of depression of the two points P and Q
are 30° and 45° respectively. 11

ZXAP = 30° and £LYAQ = 45°
ZXAP = ZAPB = 30°

[Alternate interior angles]

ZYAQ = ZAQB = 45° [1]
In APAB,
tan30° = ﬁ

PB
PB =300/3 m [1]
In ABAQ),
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23.

24,

tan45° = ﬁ
BQ

BQ =300 m
Width of the river = PB + BQ

=300(1+ +/3)m M

Let ships are at distance x from each other.

In APOB
OP 100 1
tan30°=——= =—
OB x+y 43 [
X+y
3=""2
B3 100
X+y =100/3 ..(ii) ]

x =100/3 — y =100+/3 =100 = 100(~/3 —1)
x =100(1.732 - 1)
=100 x 0.732
=732m
Ships are 73.2 meters apart. [1]

Let the light house be PQ and the boat changes
its position from R to S.

Here, PQ =100 m, ZPRQ =60° and ZPSR = 30°.

B

100 m
30° 60°
S R Q
In APQR,
tan60° = PQ_100
QR QR
QR = 10(:);/5 m (i) 1

25.

In APQS,
tan30° =P—Q
QS
1 _100
- 3 Qs
= QS=100v/3m [1]
RS =QS-QR =
100[_100\6 _ 20043 Ml
3 3
Distance
Speed = Time
_ 20043 10043
T 3x2 3

= 57.73 (approx.) (Using +/3 =1.732)

= 57.73 m/min [M]

Let AB = h m be the height of building and CD
be height of tower.

CD =60 m

h [
l 60° 307
B C

CD
tan60° = —
In ABDC, BC

_60

= BC=—2=203m _ [

@

In AABC,

AB
tan30°=—
BC 1]

., 1 __AB
V3 2043

= AB=20m

[From (i)]

Height of building = 20 m. [1]
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26. AB = height of flag-staff = 6 m

A
B;
A5°1.°5
C 0™\ p
Let BC = height of tower = h m [2]
In ABCD
BC
6 =tan30° [1/21
h 1
-~ o F " co=hm3 A
AC
2 ~tan45° 1
In AACD, cD an [2]
h+6
= C_D =1 = h=CD-6
= h=hJ/3-6 [From (i)] [2]
= h3-1)=6
6
R =
= h=3(3+1) [V
h=3x273
h=819m [Y2]

Height of the tower is 8.19 m

27. (i) Let positions of Charu and Daljeet be C and
D respectively,

A

[

45° /\60°
D C B
Charu is nearer to Qutub Minar as its angle
of elevation is greater.

4

(i) In AABC,
AB
tan60° = BC [2]
72
= V3=oo [v4]
= BC=4152m [2]

28.

29.

In AABD,

tan45° = ﬁ
BD

112
= '"BD

=BD=72m
CD=BD-BC
CD=(72-41.52) m
=30.48 m

[72]

[2]

[2]

(1) As from the figure, length of strings are AC

)

A

and BC.
AD =50 m
BE =60 m

A

50m

B 30° ’ 60°
g c

In AADC,

sin30°=£
AC
1 50
~ 2 AC
= AC=100m
In ABCE,

sin60° = %
BC

J3 60
- — =

2  BC
= BC=40J/3m

60 m

[2]

[2]

[72]

['2]

As from the figure, we can see that L/ACB

=90°

['2]

Applying Pythagoras theorem in AACB, we

get
d =VAC? +BC?
- \/(100)2 +(40V3 )2

=20+/37 m
B C

360043 m

[] []

E D
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30.

Height of aeroplane (CD) = 36003 m = BE
Z/BAD = 60° and ZCAD = 30°
In AABE

BE
tan60° = — 1
AE 1]

_ BE
tan60°

AE =3600m [+ BE =3600+3 m] )|

In AACD

tan30° = Q
AD

360043
B

3
AD = 10800 m [M]
BC = AD — AE = 10800 — 3600 [M]
BC = 7200 m

AD

distance

Speed of aeroplane = time

[1]

:@: 240 m/s

Speed (in km/hr) = 864 km/hour [1]
C

3125 m

A 60°(30 B

Let the distance between the two planes be h m.
Given that: AD = 3125 m and

ZABC = 60° M1
ZABD = 30°

In AABD,

tan30° = ﬂ
AB

1 3125

3 AB
=

AB =3125.3 (i) 11

31.

32.

AABC

tan60° = &
AB

AD+DC
B=s

3125+ h
V=5

3125+h
T .. (i) 1]

Equating equation (i) and (i), we have

w:mzsﬁ

[

V3
h=3125x 3 - 3125 1
h = 6250
Hence, distance between the two planes is
6250 m. 1
D
h
60°
ARZGis 1 E
7m 7m
B C

Let AB be the building and CD be the tower such
that ZEAD = 60° and ZEAC = ZACB =45° [1]

Now, in triangle ABC, tan 45° =1 = AB/BC
So, AB=AE=7m (1
Again in triangle AED,

tan60° = \/3 = DE/AE [
So, DE = AE\3 =73 11
= h=7/3m (]
Height of tower = h+7 =7(1++/3) m []
A
(hT— 10)
T 30° Ei
10 10
le |

Height of the tower (AB) = h
Given CD =10 m and BC = ED
BE=CD=10m [1]
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In AABC, tan60° :% [1]
h
BC=7 [1]
In AADE,
tan30° =% [1]
ED =(h-10W/3
n J3
ﬁ= (h—10)V/3 1]
10=2h
3
g
10

1. A
/R@Q\
B 3 C

Given BR=3cm, AR=4cm & AC = 11 cm
BP = BR
AR = AQ
CP =CQ

(Lengths of tangents to circle from external point
will be equal)

AQ =4 cmand BP = 3cm [2]
As AC = 11cm
QC +AQ =11cm
= QC=7cm
PC=7cm
We know BC = BP + PC
BC=3+7
BC =10 cm [V2]

33. D
ESZ
h
50 m
p 30 60 B

Let the height of hill be h.
In right triangle ABC,
ﬂ:tan30°:>£=i:>AB=50\/§
AB AB 3

In right triangle BAD,

h h
N tan60° = 3= h=3AB
AB ~ AB B=h=3

= h=+3(50/3)=150m
Hence, the height of hill is 150 m.

: Circles

2. Answer (D)

Given ZPOQ = 70°

In APOQ, OP = 0Q (radii)
It is an isosceles triangle
= ZO0PQ = £ZOQP
In APOQ,
ZP0OQ + ZOPQ + £OQP = 180°
ZP0OQ + 2/0PQ = 180°
Z0PQ = 55°
We know that OP L PT
ZOPT = 90°
ZOPT = ZTPQ + ZOPQ
90° = ZTPQ + 55°
ZTPQ = 35°
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3.

Answer (C)

AB and AC are the tangents drawn from external
point A to the circle.

OB L AB = ZOBA = 90°
OC 1L AC = ZOCA =90°

ABCD is a quadrilateral in which sum of opposite
angles is 180°

ie.; ZOBA + ZOCA = 180° [2]
ABCD is a cyclic quadrilateral

= Z/BAC + «BOC = 180°
ZBOC = 180° — 40°

£BOC =140° [7]
Answer (A)

It is known that the tangents from an external
point to the circle are equal.

EK = EM, DK = DH and FM = FH ...(i) ['2]
Perimeter of AEDF = ED + DF + FE
= (EK — DK) + (DH + HF) + (EM — FM)
= (EK — DH) + (DH + HF) + (EM — FH)

[Using (i)]

= EK + EM
=2EK=2(9cm)=18 cm
Hence, the perimeter of EDF is 18 cm. ['2]
Answer (A)

Given: AB, BC, CD and AD are tangents to the
circle with centre O at Q, P S and R
respectively. AB = 29 cm,

AD =23, DS =5 cm and £ZB = 90°

Construction: Join PQ.

B

We know that, the lengths of the tangents drawn
from an external point to a circle are equal.

DS =DR =5 cm

AR=AD-DR =23 cm-5cm =18cm
AQ =AR =18cm
L QB=AB-AQ=29cm - 18cm =11 cm

QB =BP=11cm

In APQB,

PQ? = QB? + BP? = (11 cm)? + (11 cm)? =
2 % (11 cm)?

PQ =112 cm (i) [
In AOPQ,

PQ?=0@+OP? =P + P =2r

(112)? = 2r?

121=1r

r=1

Thus, the radius of the circle is 11 cm. [Y2]
Answer (B)

AP 1 PB (Given)

CA L AP, CB L BP (Since radius is perpendicular
to tangent)

AC = CB = radius of the circle [V2]

Therefore, APBC is a square having side equal
to 4 cm.

Therefore, length of each tangent is 4 cm. ['%]
Answer (B)

Q

It is known that the length of the tangents drawn
from an external point to a circle is equal.

QP = PT = 3.8 cm ..(i)
PR = PT =3.8cm .. (i)
From equations (i) and (ii), we get :
QP = PR =3.8cm ['2]

Now, QR = QP + PR

=3.8cm+ 3.8 cm

=7.6 cm

Hence, the correct option is B. [V]
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Answer (B)

Q
|: P
R

Given: *ZQPR = 46°

PQ and PR are tangents.

Therefore, the radius drawn to these tangents will
be perpendicular to the tangents.

So, we have OQ L PQ and OR L RP.

= Z0QP = ZORP = 90° [2]
So, in quadrilateral PQOR, we have

Z0QP + ZQPR + ZPRO + ZROQ = 360°

= 90° +46° + 90° + ZROQ = 360°

= ZROQ = 360° — 226° = 134°

Hence, the correct option is B. ['2]

ZOPT = 90°

(radius is perpendicular to the tangent)
So, ZOPQ = LOPT - ZQPT
=90° — 60°
= 30°
ZP0OQ = 180° — 2£QPO = 180° — 60° = 120°
Reflex ZPOQ = 360° — 120° = 240° [2]

ZPRQ = %reflexLPOQ

= l>< 240°
2

=120°
PRQ = 120° [']

10.

In AACO,

OA =0C [Radii of the same circle]
AACO is an isosceles triangle.

ZCAB = 30° [Given]
ZCAO = ZACO = 30° ['2]

[angles opposite to equal sides
of an isosceles triangle are equal]

ZPCO = 90°

[radius drawn at the point of contact
is perpendicular to the tangent]

Now ZPCA = /PCO — /ACO
ZPCA = 90° — 30° = 60° [4]
1.

Given that ZBPA = 60°
OB =0A=a [radii]

PA = PB [length of tangents are equal]
OP = OP [Common]
APBO and APAO are congruent. [2]
[By SSS criterion of congruency]
Z/BPO = ZOPA = 620 =30°
In APBO, sin30° =2 =1 (.- OBLBP)
orP 2
OP = 2a units [V2]
12. Answer (c)
In APOT,
(OP)? = (OT)? + (PTY?
= OP? = (7)? + (24)?
= OP? = (25)?
= OP =25 cm
S~ PR=OP+O0OR=25+7
=32 cm
Hence, option (c) is correct. [1]
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13.

14.

15.

BP = BQ =3 cm
AR = AP =4 cm
RC=AC-AR=7cm
RC=QC=7cm
BC=7+3=10cm M1

Given a parallelogram PQRS in which a circle is
inscribed

We know PQ = RS
QR = PS [V2]
DP = PA ()

(tangents to the circle from external
point have equal length)

Similarly,

QA = BQ ..(ii)

BR =RC ...(iii)

DS =CS . (iv)

Adding above four equations, ['2]

DP+BQ+BR+DS=PA+QA+RC+CS
(DP +DS) + (BQ + BR) = (PA+ QA) + (RC + CS)
[2]
2QR = 2(PQ)
PQ = QR
= PQ=QR=RS=QS
PQRS is a rhombus [V2]

AB =6cm

BC =9cm

CD =8cm

AB, BC, CD, AD, are tangents to the circle
And AP = AS, RD = DS,

16.

17.

BP = BQ and

CQ=CR [
Also AB = AP + BP 0
BC = BQ + QC ...(ii)
CD = RC + DR ...(iii)
AD = AS + DS (V) [4]

Adding (i), (ii), (iii), (iv), we have

6+9+8+AD =AP + AS + BP + BQ + CQ
+ RC +RD + DS [2]

23 + AD = 2(AP) + 2(BP) + 2(RC) + 2(RD)
23 + AD = 2(AB) + 2(CD)

4

Given : Tangents PA and PB are drawn from an
external point P to two concentric circles with
centre O and radii OA = 8cm, OB = 5cm
respectively. Also, AP = 15 cm

To find : Length of BP

Construction : We join the points O and P.

A

AN,
&

OA L AP; OB L BP

[Using the property that radius is perpendicular
to the tangent at the point of contact of a circle]

Solution :

In right angled triangle OAP,

OP? = OA? + AP? [Using Pythagoras Theorem]
= (8)? + (15)? = 64 + 225 = 289 ['2]
OP =17 cm [2]

In right angled triangle OBP,

OP? = OB? + BP?
= BP? = OP? — OB?

=172 — 52 = 289 — 25 = 264 [v4]
BP? = 264 = BP = 2/66 cm [%4]

Given : ABC is an isosceles triangle, where
AB = AC, circumscribing a circle.

To prove : The point of contact P bisects the
base BC.

i.e. BP = PC
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Proof : It can be observed that

BP and BR; CP and CQ; AR and AQ are pairs
of tangents drawn to the circle from the external
points B, C and A respectively.

So, applying the theorem that the tangents drawn
from an external point to a circle are equal, we
get

BP = BR ()
CP =CQ ...(ii)
AR = AQ ...(iii) [4]

Given that AB = AC

= AR +BR =AQ + CQ

= BR = CQ [from (iii)]

= BP = CP [from (i) and (ii)]
P bisects BC.

Hence proved.

['2]

['2]

[2]

Given : AB is chord to larger circle and tangent
to smaller circle at C concentric to it.

To prove : AC =BC
Construction : Join OC 1]
Proof : OC L AB [Y2]

(- Radius is perpendicular to
tangent at point of contact)

[2]

(- Perpendicular from
centre bisects the chord)
Given: AB=12cm, BC =8 cm and AC =10 cm.

Let, AD = AF = xcm, BD = BE = ycm and
CE=CF=zcm

= AC =BC

(Tangents drawn from an external point
to the circle are equal in length)

= 2(x+y+2z)=AB+BC +AC = AD + DB
+ BE + EC + AF + FC = 30 cm [4]

x+y+z=15cm
AB=AD+DB=x+y=12cm

z=CF=15-12=3cm
AC=AF+FC=x+z=10cm

[2]

21.

y=BE=15-10=5cm

x=AD=x+y+z-z-y=15-3-5
=7cm

[72]

['2]

20. Let XBY and PCQ be two parallel tangents to a

circle with centre O.
Construction : Join OB and OC.
Draw OA || XY

. X B Y

<

v

o)
< P C Q >
Now, XB || AO

= «ZXBO ++£AOB = 180° ['2]

(Sum of adjacent
interior angles is 180°)

Now, £XBO = 90°

(A tangent to a circle is perpendicular
to the radius through the point of contact)

= 90° + LAOB = 180°
= £AOB =180° - 90° = 90°
Similarly , ZAOC = 90°
ZAOB + ZAOC = 90° + 90° = 180° ['2]
Hence, BOC is a straight line passing through O.

[72]

Thus, the line segment joining the points of
contact of two parallel tangents of a circle
passes through its centre. [V2]

Let us draw the circle with extent point P and
two tangents PQ and PR.

Q
609
P 'O

R

We know that the radius is perpendicular to the
tangent at the point of contact.

Z0QP = 90° [V2]

We also know that the tangents drawn to a
circle from an external point are equally inclined
to the line joining the centre to that point.

ZQPO = 60° ['2]
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22.

Now, in AQPO,

PQ
600 i — 1
cos 5 ['2]

1_PQ
2 PO
= 2PQ = PO [

=

é\ R
/

Given that ZPRQ = 120°

We know that the line joining the centre and the
external point is the angle bisector of angle
between the tangents.

Thus,

ZPRO = ZQRO = 120

=60° [
Also we know that lengths of tangents from an
external point are equal.

Thus, PR = RQ.

Join OP and OQ.

Since OP and OQ are the radii from the
centre O,

OP L PR and 0Q L RQ. [

Thus, AOPR and AOQR are right angled
congruent triangles.

Hence, ZPOR = 90° — ZPRO = 90° — 60° = 30°
ZQOR = 90° - ZQRO = 90° — 60° = 30°  [%]
sinZQRO = sin30° =%
PR_1
OR 2
Thus, = OR =2PR

= OR=PR + PR

= OR=PR+QR [V2]

23.

6 cm 9cm

)

B 6cm D 9cm C

Let the given circle touch the sides AB and AC
of the triangle at points F and E respectively and
let the length of line segment AF be x.

Now, it can be observed that:

BF = BD = 6 cm (tangents from point B)

CE = CD =9 cm (tangents from point C)

AE = AF = x (tangents from point A)
AB=AF+FB=x+6
BC=BD+DC=6+9=15
CA=CE+EA=9+x [V

2s =AB+BC+CA=x+6+15+9 + x =
30 + 2x

s=15+ x
s—a=15+x-15=x
s—b=15+x-(x+9)=6

s—-c=15+x-(6+x)=9

Area of AABC = /s(s-a)(@-b)(s—c) [2]

54 = /(15 + x)(x)(6)(9)
54 = 3,/6(15x + x?)

18 = \/6(15x + x?)

324 = 6(15x + x?)

54 = 15x + x?

x2+15x—-54=0 [Ve]
x2+18x—3x—-54 =0

X(x +18) — 3(x + 18)

(x+18)(x-3)=0

As distance cannot be negative, x = 3 cm
AC=3+9=12cm
AB=AF+FB=6+x=6+3=9cm ['2]
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Since tangents drawn from an exterior point to a
circle are equal in length,

AP = AS (i)
BP = BQ ..(ii)
CR=CQ ...(iii)
DR = DS ~(iv)
Adding equations (i), (i), (i) and (iv), we get
AP+BP+CR+DR=AS+BQ+CQ+DS [¥]
(AP +BP)+ (CR+DR)=(AS +DS) + (BQ + CQ)
[2]

[72]

AB + CD = AD + BC

AB + CD =BC + DA  [Proved] [2]

In the given figure,

OP = 2r [Given]
Z0OTP = 90°

[radius drawn at the point of contact

is perpendicular to the tangent]
In AOTP,
sin ZOPT _or_r 1. sin30°
OP 2r 2

ZOPT = 30°
ZTOP = 60° [2]

AOTP is a 30° — 60° — 90°, right triangle.
In AOTS,

OT = 0S [Radii of the same circle]
AOTS is an isosceles triangle.
Z0TS = £OST [2]

[Angles opposite to equal sides
of an isosceles triangle are equal]

In AOTQ and AOSQ

OoS =0T [Radii of the same circle]
0oQ =0Q

[side common to both triangles]
£0T7Q = £0SQ

26.

27.

[angles opposite to equal sides of
an isosceles triangle are equal]

AOTQ = AOSQ [By S.A.S] [4]
ZTOQ = £S0Q = 60° [C.A.C.T]
/TOS = 120°

[£TOS = £TOQ + £SOQ
= 60° + 60° = 120°]
ZOTS + ~OST = 180° — 120° = 60°

ZOTS = ZOST = 60° + 2 = 30° [4]

AB is the chord
We know that OA = OB [radii]
ZOBP = ZOAP = 90°
Join OP and OP = OP
By RHS congruency
AOBP = AOAP
By CPCT, BP = AP
In AABP BP = AP
Angles opposite to equal sides are equal
/BAP = Z/ABP

Hence proved.

[Common] [2]

[2]
[72]

[72]

ABCD is the Quadrilateral
Circle touches the sides at P, Q, R, S
For the circle AS & AP are tangents
AS = AP (i)
Similarly,
BP = BQ

...(ii) [4]
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28.

29.

CQ=CR ...(iii)

RD = DS (V) [4]
Now, AB+ CD =AP + PB + CR + RD ...(v)
and BC + AD = BQ + QC + DS + AS ..(vi) [
BC + AD = BP + CR + RD + AP using (i), (i),
(i), (iv)

AB+CD =BC+AD  [Using (V)]
Hence proved [V2]

Tangents from external point are equal in
length.

AP = AS (1)
BP = BQ (2)
CR=CQ .(3)
DR = DS .(4)

Adding equations (1 + 2 + 3 + 4)

AP+ BP+ CR+ DR =AS+ BQ+ CQ+ DS
1]
AB + CD = AD + BC

6+8=AD+9

AD=14-9=5cm M1
Join OQ.

Z0PQ = Z0QP {OP = OQ}

= ZOPQ + ZOQP + ZPOQ = 180° [2]

{Angle sum property}
= 2/0PQ =180° — ZPOQ ...(i)
Also, ZPTQ + £ZPOQ = 180°

= ZPTQ =180° - ZPOQ ...(ii) ['2]
From (i) and (ii), [V2]
ZPTQ =220PQ ['2]

Hence Proved.

30.

31.

@ PA=PQ+ QA

=PQ+ QC () [ QA =QC] ['2]
and PB = PR + BR [
=PR+CR ...(ii) [+- BR=CR]
Adding (i) and (i), we get
PA+PB=PQ+ QC+ CR+PR

= 2PA=PQ+ QR+ PR [2]
[+ PA=PB]
~ pA= Perimeter of APQR
2
20

=5 %]

=10 cm

OR

(b) ZADB = 90° [Angle in semi-circle] [2]

ZABD = 90° — ZBAD [Angle sum property
of AABD]

=90° — 55°
= 35° [
Now, ~«DBC = 90° - ZABD [l
[~ AB 1 BC]
=90° - 35°
= 55° ['2
(@) In AAOP,

Z0OPA = 90°, as OP bisects chord AD
- ZOAP = 180° — (90° + 60°)
= 180° — 150°
ZOAP = 30° ]
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A
P,
60°
2! SEEERE -
B E
In AABC,
ZABC = 90°

[~ The tangent to a circle is perpendicular to the
radius through the point of contact]

ZABC + /BAC + /BCA = 180°
= 90° + 30° + ~BCA = 180°

[+ ZBAC = ZOAP = 30°]
= /BCA = 180° — 120°

= m«C =60° 11
OR
(b) In AOAB,
OA = 0B [radius of circle]
. ZOAB = LZOBA = 40° [~ OA = OB]
X
e
B
Since, XAY is tangent to the circle.
- LOAY = 90°

[ The tangent to a circle is perpendicular to the
radius through the point of contact]

ZBAY + ZOAB = 90°

ZBAY = 90° - 40°

Z/BAY = 50° [1]
Further in AABO,

Z0OAB + ZOBA + ZAOB = 180°

ZAOB = 180° — 80° = 100° 1]

12 cm 9cm

33.

ar(APQR) = ar(APOQ) + ar(AQOR) + ar(APOR)

= 189 =%><OV><PQ+%><OT><QR+%><OU><PR

[2]
189 = %XG(PQ+ QR+PR)=3(PQ+QR+PR) [%]

(~+ OT = OV = OU = 6 cm)
= 189=3(x+12+12+9+9 +x)

[+ PV =PU-=x, QT =12 cm and RT = RU
=9 cm as tangents from external point to a circle

are equal] [2]

= 63=24+18 + 2x

= 2x=21

o x=2_pv-pu Z
PQ:PV+QV=12+%=475Cm [2]

and PR:PU+UR:9+%=%Cm [7]

A circle with centre O touches the sides AB, BC,
CD, and DA of a quadrilateral ABCD at the
points P, Q, R

and S respectively.
To Prove : ZAOB + ZCOD = 180°
and ZAOD + #BOC = 180°

CONSTRUCTION

Join OP, OQ, OR and OS.

Proof : Since the two tangents drawn from an
external point to a circle subtend equal angles at
the centre.

=12 /43=/4,/5=/6and L7=.L8

Now, £1 + /2 + /3 + /4 + /5 + /6 + A7 +
/8 = 360° [

[Sum of all the angles
subtended at a point is 360°]

= 2(L2+ /3 + /6 + £7) = 360° and
2(L1 + £8 + /4 + £5) = 360°
= (L2 + £3)+ (L6 + £7) = 180° and

[7]
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34.

35.

(L1 + £8) + (L4 + 25) = 180° [
and /2 + /3 = ZAOB, £6 + /7 = 2COD
Z1+ /8= /A0D and £4 + /5 = Z/BOC [V]

= ZAOB+ /COD =180° and ZAOD + #BOC
=180°
Hence, proved [2]

Join OT which bisects PQ at M and
perpendicular to PQ

In AOPM,
OP? = PM? + OM?  [By Pythagoras Theorem]
[2]

= (512 = (42 + OM?

= OM=3cm [2]
In AOPT and AOPM,
/ZMOP =«TOP  [Common angles]
Z0OMP =20PT  [Each 90°]
APOT ~ AMOP [By AA similarity] ["2]
TP _ OP
= WP oM I
4x5
= TP=3 [l
[+ OP=5cm, PM=4cm, MO = 3 cm]
= 1P=20_62 oy [4]
3 3
(0]
Y , X
t 5 g
Given : A circle with centre O and a tangent XY
to the circle at a point P [V2]

To Prove : OP is perpendicular to XY.
Construction : Take a point Q on XY other than
P and join OQ. ['2]

Proof : Here the point Q must lie outside the
circle as if it lies inside the tangent XY will
become secant to the circle. [2]

36.

Therefore, OQ is longer than the radius OP of

the circle, That is, OQ > OP. 11
This happens for every point on the line XY
except the point P. [2]
So OP is the shortest of all the distances of the
point O to the points on XY. ['2]
And hence OP is perpendicular to XY. [2]

Hence, proved.

Given : [ and m are two parallel tangents to the
circle with centre O touching the circle at A and
B respectively. DE is a tangent at the point C,
which intersects / at D and m at E.

To prove: «DOE = 90°

Construction: Join OC.

Proof:
A D /
o]
4 C
B E m
In AODA and AODC,
OA =0C [Radii of the same circle]
AD =DC
(Length of tangents drawn from an
external point to a circle are equal]
DO = 0D [Common side]
AODA = /ODC  [SSS congruence criterion]
(11
«/DOA = ZCOD (i) [2]
Similarly, AOEB = AOEC ['2]
/EOB = #COE .. (i) [V2]

Now, AOB is a diameter of the circle. Hence, it
is a straight line.

ZDOA + LCOD + ZCOE + LEOB = 180° [V

From (i) and (ii), we have:

2/C0D + 2/COE = 180° [2]
= ZCOD + LCOE = 90°

= «DOE =90°

Hence, proved. [V2]
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Let AP and BP be the two tangents to the circle
with centre O.

B

B
To Prove : AP = BP

Proof :

In AAOP and ABORP,
OA = OB
Z0OAP = Z0OBP = 90° 11

[since tangent at any point of
a circle is perpendicular to the
radius through the point of contact]

[72]

[radii of the same circle]

OP = OP [common]
AAOP = ABOP 11
[by R.H.S. congruence criterion]
AP = BP |

[corresponding parts of
congruent triangles]

Hence, the length of the tangents drawn from an
external point to a circle are equal. [l

In the figure, C is the midpoint of the minor arc
PQ, O is the centre of the circle and

AB is tangent to the circle through point C.

We have to show the tangent drawn at the
midpoint of the arc PQ of a circle is parallel to
the chord joining the end points of the arc PQ.

We will show PQ || AB. [l

It is given that C is the midpoint point of the
arc PQ.

So, arc PC = arc CQ.
= PC=CQ

[2]

P Q
A C B
This shows that APQC is an isosceles triangle.
[2]

Thus, the perpendicular bisector of the side PQ
of APQC passes through vertex C.

39.

40.

The perpendicular bisector of a chord passes
through the centre of the circle. [V2]

So the perpendicular bisector of PQ passes
through the centre O of the circle. ['2]

Thus perpendicular bisector of PQ passes
through the points O and C.

= PQ 1l OC [72]

AB is the tangent to the circle through the
point C on the circle.

= AB 1 OC ['2]

The chord PQ and the tangent AB of the circle
are perpendicular to the same line OC.

PQ || AB. [
AO' = O'X = X0 = 0C [
[Since the two circles are equal.]
So, OA = AO' + O'X + XO
OA =30A
In ZLAO'D and AAOC,
/DAO' = £CAO
ZADO' = L/ACO
AADO' ~ AACO

(1

[Common angle]

[Both measure 90°] [V2]
[By AA test of similarity] [1]
DO 2 O'A _ O'A _1
CO OA 30'A 3

[

<]

| / |

X Q /B %
To prove : ZAOB = 90°
In AAOC and AAORP,
OA = OA
OP = OC
ZACO = LAPO

AAOC = AAOP

[Common]
[radii]
[right angle]

[2]

(By RHS congruency)
[7]

By CPCT, ZAOC = ZAOP ...(i) ['2]

Similarly In ABOC and ABOQ

OoC =0Q [radii]

OB = OB [Common]

and ZBCO = #BQO = 90°

['2]
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By RHS congruency, ABOC = ABOQ [2]
By CPCT, ZBOC = /BOQ ...(ii) [
PQ is a straight line
ZAOP + LAOC + /BOC + #BOQ = 180°
From equations (i) and (ii), we have [2]
2(£AOC + £«BOC) = 180°
180°

ZAOB =

ZAOB = 90° [2]
(a) Given : A circle with centre O.

A parallelogram ABCD touching the circle at
Points P, Q, R and S.

D/ i?\c
A\ (:’/B

To Prove: ABCD is a rhombus

S Q

Proof: A rhombus is a parallelogram with all
sides equal

In parallelogram ABCD
AB = CD and BC = AD |

We know that the lengths of tangents from an
external point are equal

AP = AS .0

BP = BQ ...(ii)

CQ=CR ...(iii)

DR = DS (V) [

Adding (i), (ii), (iii) and (iv), we get

= AP+BP+ CR+DR=AS+BQ+CQ+DS

= AB+ (CR+ DR)=AS +BQ + CQ + DS

= AB+ CD = (AS + DS) + (BQ + CQ)

= AB+ CD=AD + BC

= CD+ CD=BC + BC M1
[+- AB = CD and AD = BC]

= CD =BC

~.AB=CD=BC=AD

All sides are equal

= Hence, ABCD is a rhombus [1]

42.

OR

(b) Let, O is the centre of the given circle. A
segment PR has been drawn touching the

circle at point P. [2]
Draw QPL RP at point P, such that point Q
lies on the circle. [V2]
Q
P R
Z0OPR = 90° [Radius L Tangent] ['2]
Also, ZQPR = 90° [given] ['2]
- ZOPR = ZQPR ['2]
Now, the above case is possible only when
centre O lies on the line QP. 1]

Hence, perpendicular at the point of contact to
the tangent to a circle passes through the centre

of the circle. ['2]
P
T
Q
In AORP and AOPT,
Z/0ORP = ZOPT [Each 90°]
Z/POR = ZPOT [Common]
AORP ~ AOPT [By AA similarity] [1]
OR _PR . 1
OP PT () 1
In APOR,

OP? = OR? + PR?
[By Pythagoras theorem]
(5)2 = OR? + (4)2 [ PR = ?}
= OR=3cm [1]
From (i),
3_4
5 PT
20

PT =—cm
3 [1]
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Q

Given : PT and TQ are two tangents drawn from
an external point T to the circle C(O, r).

To prove : PT = TQ

Construction: Join OT. [V2]

Proof : We know that a tangent to circle is
perpendicular to the radius through the point of
contact.

ZOPT = £0QT = 90°
In AOPT and AOQT,
OT =0T [Common] ['2]
OP = 0Q [Radius of the circle] [V2]
ZOPT = £0QT = 90°
AOPT = AOQT[RHS congruence criterion]
[2

= PT=TQ [CPCT] [72]
The lengths of the tangents drawn from an
external point to a circle are equal. [V2]

Now,

A
R Q
B B C

We know that the tangents drawn from an
exterior point to a circle are equal in length.

AR = AQ (Tangents from A)  ...(i) ['2]

BP = BR (Tangents from B)  ...(ii)

CQ = CP (Tangents from C)  ...(iii)  ['2]
Now, the given triangle is isosceles (.- AB = AC)
Subtract AR from both sides, we get

AB - AR = AC - AR ['2]
= AB - AR = AC - AQ [Using (ii)] [2]
BR = CQ

= BP=CP (Using (ii), (iii)] [V2]
So BP = CP, shows that BC is bisected at the
point of contact. [V2]

44. PT and TQ are two tangent drawn from an

external pant T to the circle C(O, r)

P

Q
To prove : PT = TQ
Construction : Join OT [V2]

Proof: We know that, a tangent to circle is
perpendicular to the radius through the point of

contact ['2]
ZOPT = £0QT = 90° ['2]

In AOPT and AOQT,

OoT =0T [Common]

OP = 0Q [Radius of the circle] [V2]

Z0OPT = OQT = 90°
. AOPT = AOQT [RHS congruence criterion]
[7]
= PT=TQ [CPCT]
The lengths of the tangents drawn from an

external point to a circle are equal. [2]
C
R
D Q
S B
A P

Let AB touches the circle at P. BC touches the
circle at Q. DC touches the circle at R.AD.
touches the circle at S. [V2]
Then, PB = QB ( Length of the tangents drawn
from the external point are always equal)

Similarly, QC = RC’ ['2]
AP = AS
DS =DR ['2]
Now,
AB + CD
= AP + PB + DR + RC ['2]
=AS + QB + DS + CQ ['2]
=AS+DS + QB + CQ
= AD + BC
Hence, Proved ['2]
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11 : Constructions

Given a line segment AB =7 cm

A } B
P

Given

AP 3 AP 3

=>———=—=5AP=3AP+3PB
AB 5 AP+PB 5

= 2AP=3PB
AP 3
= PE 2 [l

(1

The desired point is P which divides AB in
3:2.

C

4 cm

A 5cm B

Steps :

1) Draw a line segment AB = 5cm, Draw a
ray SA making 90° with it.

2) Draw an arc with radius 4 cm to cut ray SA
at C. Join BC to form AABC.

3) Draw a ray AX making an acute angle with
AB, opposite to vertex C.

4) Locate 5 points (as 5 is greater in 5 and 3),
A Ay Ag Ay Ag, on line segment AX
such that AA=A A, =AA, = AA, = AA;

5) Join A;B. Draw a line through A parallel to
A,B intersecting line segment AB at B'.

6) Through B’, draw a line parallel to BC
intersecting extended line segment AC at
C’. AAB'C' is the required triangle. [1]

C

g

S

>
|
A

[2]

8cm

5 6 cm A

Given AABC which is a right angled triangle
ZB=90°

Steps :

1. Draw line segment BC = 8 cm, draw a ray
BX making an angle 90° with BC

2. Draw an arc with radius 6 cm from B so that
it cuts BX at A

3. Now join AC to form AABC
X

[2]

4. Draw a ray BY by making an acute angle
with BC, opposite to vertex A

5. Locate 4 points B,, B,, B;, B,, on BY such
that BB, = BB, = B,B; = B,B,

6. Join B,C and now draw a line from B,
parallel to B,C so that it cuts BC at C’

7. From C’ draw a line parallel to AC and cuts
AB at A’

8. AA'BC'is the required triangle 11
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A

45° 30°
8cm

C

D

Steps :

1) Draw a AABC with BC = 8 cm, £/B = 45° &
Z£C = 30°

2) Draw a ray BX making acute angle with BC
on the opposite side of vertex A

3) Mark four points B,, B,, B;, B, on BX such
that BB, = B,B, = B,B, = B,B,

4) Join B,C and draw a line parallel to B,C
from B, such that it cuts BC at C'.

5) Form C’ draw another line parallel to AC
such that it cuts AC at A". [1]

6) AA’BC’ is the required triangle.

[2]

Pair of a circle with radius = 3 cm inclined to
each other with angle 60°

B
AM

A
If ZAPB = 60°

[As AOBP is a cyclic quadrilateral]
Then ZAOB = 180 — 60°

=120° ['2]
Tangents can be constructed in the following
manner:
Step 1
Draw a circle of radius 3 cm with center O.
Step 2

Take a point A on the circumference of the circle
and join OA. Draw a perpendicular to OA at
point A.

Step 3

Draw a radius OB, making an angle of 120° with
OA.
Step 4

Draw a perpendicular to OB at point B. Let both
the perpendicular intersect at point P. PA and PB
are the required tangents at an angle of 60°. [1]

O h

A
3cm 5cm
B 4 cm ¢
X
A
[ u
3cm
b
[2]
Steps :

1) Draw BC =4 cm
2) Draw a ray BX such that £XBY = 90°

3) Take compass with radius 3 cm and draw an
arc from B cutting BX at A

4) Join A and C to from AABC

5) Draw a ray BY opposite side of A such that
ZCBY is acute angle

6) Along BY mark 5 equidistant points B,, B,,
B,, B,, B; such that BB, = B,B, = B,B, =
B,B, = B,B;

7) Join B; to C and draw a line parallel to B,C
from B, such that it cuts BC at C’

8) From C’ draw a line parallel to AC such
that it cuts AB at A’ thus AA’BC’ is the
required triangle [1]
AB AB BC 5

AB AC BC 3
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It is given that ZA = 105°, £C = 30°.

Using angle sum property of triangle, we get,
/4B = 45°

The steps of construction are as follows:
1. Draw a line segment BC = 6 cm.

2. At B, draw a ray BX making an angle of 45°
with BC.

3. At C, draw a ray CY making an angle of 30°
with BC. Let the two rays meet at point A.

Below BC, make an acute angle ZCBZ.
5. Along BZ mark three points B,, B,, B, such
that BB, = B,B, = B,B,.
Join B,C.
From B,, draw B,C’ || B,C.

From C’ draw C’A’ || CA, meeting BA at the
point A", [

Then A’BC’ is the required triangle.

(2

[2]

Steps of construction :

1. Draw two concentric circle with centre O and
radii 4 cm and 6 cm. Take a point P on the
outer circle and then join OP.

2. Draw the perpendicular bisector of OP. Let
the bisector intersects OP at M.

3. With M as the centre and OM as the radius,
draw a circle. Let it intersect the inner circle
at A and B.

4. Join PA and PB. Therefore, PA and PB are
the required tangents. [1]

10.

Follow the given steps to construct the figure.

10.

.
.

4/
So o
.

Draw a line BC of 8 cm length.

Draw BX perpendicular to BC.

Mark an arc at the distance of 6 cm on BX.
Mark it as A.

Join A and C to get AABC.

With B as the centre, draw an arc on AC.
Draw the bisector of this arc and join it
with B. Thus, BD is perpendicular to AC.

Now, draw the perpendicular bisector of BD
and CD. Take the point of intersection of
both perpendicular bisector as O.

With O as the centre and OB as the radius,
draw a circle passing through points B, C
and D.

Join A and O and bisect it Let P be the
midpoint of AO.

Taking P as the centre and PO as its
radius, draw a circle which will intersect the
circle at point B and G. Join A and G.
Here, AB and AG are the required tangents
to the circle from A. [1]

Xa

----- /

Al /
4 b ,'
e -
o4 S W e

4 K "\,

’ 0 -t
; .

=
\

H N
[ . %
O o
1 ¢
L 6cm '
[
i -

ANl
s,

SO Y o
S

[2]

31
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PT, and PT, are required tangents.

*
Qo
L :‘_] L
O‘Zc':m M 'P
Qeen i
kv
5cm

PQ and PQ’ are the required tangents.

1. Construct the AABC as per
measurements.

B3]

given

2. In the half plane of AB which does not
contain C, draw. AX such that ZBAX is an
acute angle.

3. Along AX mark 8 equidistant points B,, B,
..., Bg such that B,B, = B,B, = B,B; =
B;Bs = BgB; = B;Bg

4. Draw BG_B

5. Through By draw a ray BgB’ parallel to
B,B. to intersect AY at B..

6. Through B’ draw a ray B'C’ parallel to BC
to intersect AZ at C'.

Thus, AAB'C’ is the required triangle. [1%2]

14.

15.

[27]

Steps :

(i) Take a point O on the plane of the paper
and draw a circle of radius OA = 4 cm.

(i) Produce OA to B such that OA = AB =
4 cm.

Draw a circle with centre at A and radius AB.

(iii)
(iv)

Suppose it cuts the circle drawn in step (i)
at Pand Q.

(v) Join BP and BQ to get the required
tangents. [2

s A
K60° 607

wA—4 cm—

@)

/
S,
. o
~ L
o L
~ ®

30°

C

m

7 cm
In the AABC, ZA + /B + ZC =180°

ZC = 30°
Steps :
1. Draw BC =7 cm with help of a ruler

2. Take a protractor measure angle 45° from
point B and draw a ray BX

3. From point C, make angle 30° with help of
protractor such that Z/BCY = 30°

4. Now both BX and CY intersect at a
point A
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5. Draw a ray BZ making an acute angle with
BC

6. Along the ray BZ mark 4 points B,, B,, B,
B, such that BB, = B,B, = B,B; = B;B,

7. Now join B, to C and draw a line parallel to
B,C from B, intersecting the line BC at C’

8. Draw a line through C’ parallel to CA which
intersects BA at A’ [1'2]

A’BC’ is the required triangle.

[272]

[272]

Steps :

(i) Draw a line segment BC = 6 cm, draw a ray
BX making 60° with BC.

(i) Draw an arc with radius 5 cm from B so that
it cuts BX at A.

(i) Now join AC to form AABC.

(iv) Draw a ray BY making an acute angle with
BC opposite to vertex A.

(v) Locate 4 points B,, B,, B;, B, on BY such
that BB, = B,B, = B,B, = B,B,.

17.

18.

(vi) Join B,C and now draw a line from B,
parallel to B,C so that it cuts BC at C'.

(vi) From C' draw a line parallel to AC and cuts
AB at A'.

(viii) AA'BC' is the required triangle. [12]
/ C
SAC
©
™
KAF\45°
{ 7 2
AS\‘/ - [272]

Steps :

(i) Construct AABC such that AB = 5 cm,
ZCAB = 45° and CA =6 cm.

(i) Draw any ray AX making an acute angle
with AB on the side opposite to the vertex C.

(iii) Mark points A;, A,, A;, A,, A on AX such
that AA, = A A, = AA, = AA, = AA.

(iv) Join A.B.

(v Through A,, draw a line parallel to A.B
intersecting with AB at B'.

(vi) Through B’, draw a line parallel to BC
intersecting with AC at C'.

Now, AAB'C’ is the required triangle whose sides

3
are ¢ of the corresponding sides of AABC. [1']

[4]
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12 : Areas Related to Circles

A B

Given diameter of semicircular protractor
(AB) = 14 cm

Perimeter of a semicircle = n(%) +d [V2]

Perimeter of protractor = n(%) +14

Answer (A)
D C

Lo
N/

A E B
Given OE = OF = a
Side of the square circumscribing the circle = 2a
[72]
Perimeter of square = 4 x 2a = 8a units. ['%]
Answer (B)

Diameters of two circles are given as 10 cm and
24 cm.

Radius of one circle = r, = 5 cm

Radius of one circle = r, = 12 cm

According to the given information,

Area of the larger circle =m(r, )2 +m(r, )2 [2]
= m(5)2 + m(12)2
= n(25 + 144)
=169n
= m(13)2
Radius of larger circle = 13 cm

Hence, the diameter of larger circle = 26 cm ['%]

4.

Answer (B)

Let r be the radius of the circle.
From the given information, we have
2nr—r=37

= r2n)—-1=37cm

= r(2x%—1j =37 cm

= r><37—7:37 cm

= r=7cm
Circumference of the circle

=2nr = 2><27—2><7 cm =44 cm
Let radius of two circles be ryandr,

nr12 9

w? 4
Yoy
r, 2

2mry
Now ratio of circumferences is 2nr,

_n_3
r2 2
Answer (c)
27r x0 — 22
360°

2X22><21X6 _99
7 360°
6 = 60°
Answer (c)

OC=%=14cm

14
Radius of inner-circle = > =7cm

Answer (d)
Perimeter of the sector

=2nR><[ j+2R

360°
_ 45°

360°
=39 cm

x2nR +2R
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9.

10.

1.

12.

Answer (a)

Area of shaded region
= n(R2 - r2)

:§(142—72)

2

2(21)(7)
=462 cm? (11

Answer (c)

nr2

Area of quadrant = e

_ 22x28x28 1 o =176 m)
7x4

616 m? 1]

Answer (c)

Angle made by minute hand of a clock in
1 minute = 6°

Angle made by minute hand of the clock
between 10:10 am to 10:25 am

(i.e. 15 minutes) = 15 x 6° = 90°

= 90° ><2><84
180° 7

=
o= X T
180°

=132 cm 1]

Distance covered (/)

Answer (b)

Distance covered by a wheel in 1 revolution

=132 cm

Let number of revolutions taken by the car
wheel to cover 132 km be N.

_132x1000x100
132

[--1 km = 10° cm]

=10° [1]

13. Answer (c)

, 1408

mr e

7
= r=8cm

= Side of square = 82 ¢cm

Area of square = 128 cm? [1]

14. Answer (d)

15.

1
Perimeter of a circle = 2 perimeter of a square
1
2nr = —x4a
2

r- 1 n
Y N
a m

area of acircle  mr?

Now, =
area of asquare g

[from eqn. (i)]

[

A B
Given a square ABCD with side = 14 cm

AB =CD =BC =AD =14 cm
Semicircles APB and CPD with diameter = 14 cm

Perimeter of shaded region = AD + BC + arc(CPD)
+ arc(APB) ['2]

180° 22 14
X2X —X— =
360° 7 2

22

Length of arcCPD are =
[72]
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16.

17.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

Length of arcAPB = CPD = 22 cm [2]
Perimeter of Shaded region = 14 + 14 + 22 + 22
=72 cm ['2]

Given, OABC is a square of side 7 cm
ie. OA=AB=BC=0C=7cm

Area of square OABC = (side)? = 72 = 49

sg.cm [2]
Given, OAPC is a quadrant of a circle with
centre O.

Radius of the sector = OA = OC =7 cm.
Sector angle = 90° [2]

Area of quadrant OAPC = 390

xnr2

OO
1.22

= —X—

2
7
270
77

=-—sg.cm
> q

= 38.5 sq. cm [Y2]
Area of shaded region = Area of Square
(OABC)-Area of quadrant (OAPC)
= (49 - 38.5)sq. cm = 10.5 sq. cm [2]
Dimension of the rectangular card board
=14 cm x 7 cm.

Since, two circular pieces of equal radii and
maximum area touching each other are cut from
the rectangular card board, therefore, the
diameter of each of each circular piece is

~~
N

14 cm

E=7cm
2
7cm

<
NIPAN D

Radius of each circular piece = g cm

Sum of area of two circular pieces

2

:ZXR(Z) :2x2x£:77 cm? 1]
2 7 4
Area of the remaining card board
= Area of the card board - Area of two circular
pieces

=14 cm x 7 cm — 77 cm?

=98 cm? — 77 cm?

=21 cm? [1]

18.

19.

Let us join OB.

Q
C B
90°
(0] A P
—
20 cm
In AOAB : OB? = OA? + AB?= (20)2 + (20)2

= 2 x (20)?
— OB=20v2cm

Radius of the circle, r = 20\/5 cm
Area of quadrant OPBQ

~ 360°
_90°
360°

[72]

><TEI’2

><3.14><(20«5)2 cm?

:%x3.14x800 cm?

= 628 cm? 1]
Area of square OABC = (Side)? = (20)? cm?
= 400 cm?

Area of the shaded region = Area of
quadrant OPBQ — Area of square OABC

= (628 — 400) cm?
= 228 cm?

[72]

Perimeter of sector OAB = OA + OB + length

2nro
=165+65+ cm
of arc AB ( 360°J

31=13+2xq x IX [4]

360°
o 9cm ,
360° [ 2]
2
nreo
A f tor =
rea of sector 360°
Tro
= r=9x6.5 1
360° X [2]
= 58.5 cm? [V2]
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20.

21.

22.

Length of arc = 22 cm

2nro
= 22 1
22 60°

2X—Xr =22 1
= X7 3600 [

ro 22x7x6 y
= 2%x22 7]
= r=21cm ['2]

Given AC = AB =14 cm

BC =142 +14% =142 cm

Area of shaded region = Area of semi-circle —
(Area of quadrant ABDC — Area of AABC)

Area of AABC =%><14><14=98 cm?

1.22
Area of Quadrant ABDC = ZX7(14)2 =154 cm?

(1l
Area of segment BDC = ar(Quadrant ABDC)
—ar(AABC)

=154 — 98
= 56 cm? [V2]

Area of semicircle with diameter BC

2
=1n(£j =l 7>< ><14x/§><14f

2 2 2
= 154 cm? [V2]
Area of shaded region = Area of semicircle of
diameter BC —
Area of segment BDC
=154 — 56
= 98 cm? []
Let a be the side of equilateral triangle
ﬁaz = 49./3;
a? = 49 x 4;
a=7x2=14cm
Radius of circle = 14/2 =7 cm [1]

23.

24.

Area of the first circle occupied by triangle
= area of sector with angle 60°.

Oy 2
:60—7."':2 lx7x7_ﬂcm [1/2]
360° 7 6 3
Area of all the 3 sectors = 77/3 x 3 = 77 cm?

[72]
Area of triangle not included in the circle
= area of triangle- area of all the 3 sectors
= 493 -77 =49(1.732) - 77
= 7.868 cm? ]

Given AB =14 cm and AC = BD = 3.5 cm
= DC=7cm [1]

Area of shaded region = Area of semicircle AB
+ Area of semicircle CD -2 (Area of semicircle

AC) 1]
n(14]2 nmz [n(&STJ
S e ] B Y i
212 ) T2l2 20 2
{196 49 49} 86.625 cm? M]
T4l 2 2 4

Area of minor segment

= Area of sector AOB — Area of AAOB

ﬂ'
§

A
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Given
ZAOB = 120°
OA = OB =14 cm

14 cm
30°
A D B
Area of sector AOB = 120 x Tr?
360°
1 22 2 616
=—Xx—x(14) =—
-x(14) ==~ 1
Draw OD 1 AB
In AODB,
Z£0 =60° «B = 30°, «D = 90°
OD =7 cm
DB =73 cm
1
Area of AAOB =E><AB><OD
=%><14J§><7
=493 [1]
= 84.77 cm?
) 616
Area of minor segment = = - 84.77 []
= 120.56 cm?

25.

).

V

N

Area of the shaded region
= Area of sector POQ — Area of sector AOB

3]

:[inRz _iner [1]

360 360

=ﬂx2x(72 -3.5%) [1]
360 7

=17 om? [1]
8

26. The arc subtends an angle of 60° at the centre.

. 0
i) = X 21r .
(i) 360° < 2" [2]
=Ex2x2x21
360° 7
=22 cm [1]
(i) Area of the sector = 3 600 X 7ir? [2]
= 60 x2x21x21
360° 7
=231 cm? [1]
27. AB and CD are the diameters of a circle with
centre O.
OA = OB =0C = OD =7 cm (Radius of
the circle) [V]

Area of the shaded region

= Area of the circle with diameter OB + (Area of
the semi-circle ACDA — Area of AACD) [1]

2
= n(zj +[1XTCX72 —%xCDxOAj

2) "2
22 49 1_22 1
S22 229 Liaax |
774 T T 7]
~ 17 7749
2
= 66.5 cm? 1]

28. Radius of Semicircle PSR = %x10 cm=5cm
[72]

Radius of Semicircle RTQ = %XB =1.5cm [Y]

Radius of semicircle PAQ = %x 7cm= 3.5 cm["]

Perimeter of the shaded region = Circumference
of semicircle PSR + Circumference of semicircle
RTQ + Circumference of semicircle PAQ  ['2]

= Bx2n(5) +%x2n(1 5) +%x2n(3.5)} cm

=n(5+ 1.5+ 3.5) cm
3.14 x 10 cm
=314 cm [1]
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29.

It is given that ABC is an equilateral triangle of
side 12 cm.

Construction:

Join OA, OB and OC.

Draw.

OP 1 BC

oQ 1L AC

OR L AB [2]

12 cm
Let the radius of the circle be r cm.

Area of AAOB + Area of ABOC + Area of AAOC
= Area of AABC [Y2]

= %xABxOR+%><BC><OP+%><ACxOQ

=£><(side)2
4
= l><12><r+1><12><r+1><12><r=£><(12)2
2 2 2 4
= 3><l><12><r:£><12><12
2 4
= r=2J3=2x1.73=3.46 [1]

Therefore, the radius of the inscribed circle is
3.46 cm.

Now, area of the shaded region = Area of AABC
— Area of the inscribed circle

- gx(12)2—n(2x/§)2 cm?

= [36+3 -12n | cm’

= [36 x 1.73 — 12 x 3.14] cm?

= [62.28 — 37.68] cm?

= 24.6 cm? M

Therefore, the area of the shaded region is
24.6 cm?.

30. Radius of the circle = 14 cm
Central Angle, 6 = 60°,
Area of the minor segment

=9 —ﬁr2 [1]
360° 4
_60° V3

= x7 (14)2 - X2 x 142
360° 4

=%><§><14><14—J§><(7)2

:22214-49\6

_22x14 14743
3 3

_308-147+/3 om?
3
Area of the major segment

:n(14)2_{308—147x/§] o2

(1

3
- 616—%[308—147«6]

= (1540+147+/3) /3 cm’ ]
31. Diameter, AB =13 cm

Radius of the circle, r = g =6.5cm

ZACB is the angle in the semi-circle.

ZACB = 90° ['2]
Now, in AACB, using Pythagoras theorem, we
have

AB? = AC? + BC?

(13)? = (12* + (BCY?

(BC)? = (13)2 = (12)2 = 169 — 144 = 25

BC =+/25 =5cm (]
Now, area of shaded region

= Area of semi-circle ABC — Area of (AACB) [Y2]

=17tr2 —1><BC><AC
2 2

:%x3.14x(6.5)2—%><5x12 [V4]
= 66.3325 - 30
= 36.3325 cm?
Thus, the area of the shaded region is
36.3325 cm?. [2]
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32.

33.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

Area of the region ABDC
= Area of sector AOC — Area of sector BOD [Y2]

_ 40 ><2><14><14—
360° 7

=1><22><14><2—l><22><7><1
9 9

360° 7

22
=—x(28-7
- x(28-7)
= 2><21
9
154 y
5 cm [2]
Area of circular ring
:2x14x14—2x7x7 [1]
7 7
=22%x14 x2-22x%x7 x1
=22 x(28-17)
=22 x 21
= 462 cm? [v2]
Area of shaded region
= Area of circular ring
— Area of region ABDC
—apo . 4
- -3
(7]
Given that AB=BC = CD =3 cm [V2]
Circle C has diameter = 4.5 cm
Semicircle S, has diameter = 9 cm [2]

Area of shaded region

= Area of S, — Area of (S, + S,) — Area of C +
Area of S, [1]

Area of shaded region

n(9V n(3\° n(3Y [(45) n(3)
=213) “313] 3% T sl A
2l2) 2l2) 22 2 ) 202

_nmx81 mx9

16 8
= 12.375 cm?

[2]

34.

35!

S

B
Given OC = OD =21 cm

OA = OB =42 cm
Area of ACDB region

= Area of sector OAB — Area sector OCD [Y2]

60° 2 60° 2
= xm(42)" - xm(21 1

360° <"(42)" ~ 550 xm(2Y) [
= 1xgx 21x63

6 7
=11 x 63 = 693 cm? ['2]
Area of shaded region

= Area of ¢, — Area of ¢,
— Area of ACDB region ['2]

= n(42)2 — n(21)2 — 693

= 2—72><63><21—693
= 3,465 cm? |

Given that ABCD is a square and P, Q, R and
S are the mid-points of AB, BC, CD and DA
respectively

and AB =12 cm

= AP =6cm

[P bisects AB]

Area of the shaded region = Area of square
ABCD - (Area of sector APEC + Area of sector
PFQB + Area of sector RGQC + Area of sector
RHSD) |

—122 _ n(62)+n(62) n(6*) n(6?)

+ +
4 4 4 4 (11

=122 -1 x 36

= 144 — 113.04

= 30.96 cm? [1]
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36.

37.

38.

In right triangle ADC, #D = 90°
AC?= AD? + DC? [By Pythagoras theorem] ['%]

=62+ 82 =100
AC =10 cm [2]
2(A0) =10
AO =5cm
= Radius (r) =5 cm [2]

Area of the shaded region

= Area of the circle — Area of rectangle [Y2]

=qnr2—1xb
= 314(572 — 6 x 8 [l
= 78.5 — 48 = 30.5 cm? [

AC = 24 cm, BC = 10 cm [Y4]
AB =+/24? +10?
AB = 26 cm 1]

Diameter of circle = 26 cm

Area of shaded region

= Area of semicircle — Area of AABC [1]
T 2 1
=—(13)" —=x24x10 1
5(13)7 —5x24x [
=ﬂx169—120
2
= 145.33 cm? 11

PQRS is a square.

So each side is equal and angle between the
adjacent sides is a right angle.

Also the diagonals perpendicularly bisect each
other.

39.

In APQR using pythagoras theorem,
PR? =PQ? + QR?
PR? = (42)? + (42)?

PR? =2(42)
1 42
OR=—-PR=-2=0Q

From the figure we can see that the radius of
flower bed ORQ is OR.

Area of sector ORQ = %nr2

(8

Area of the AROQ = %XROXOQ

142,42
2 2 2

42Y
= (7J [
Area of the flower bed ORQ
= Area of sector ORQ — Area of the ROQ

(%)

(2[e-
2 )2
= (441) [0.57]

= 251.37 cm? |

Area of the flower bed ORQ = Area of the flower
bed OPS

= 251.37 cm?
Total area of the two flower beds

= Area of the flower bed ORQ + Area of the
flower bed OPS

= 251.37 + 251.37

= 502.74 cm? 11

Perimeter of shaded region = AB + PB + arc

length AP () VA |

Arc length AP = ——x2nr =20 iy
rc leng 360° 180° (i) [Vl

In right angled AOAB,

tan0 = AB = AB=rtano (i) [V

r
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sece=%:OB=rsece [V
r

OB =OP + PB
= rsecO=r+ PB [.. OB = rsecf]

L(iv) M
Substitute (ii), (iii) and (iv) in (i), we get

= PB=rsecO-r

Perimeter of shaded region
= AB + PB + arc (AP)

or
180°

o 1}
180° 1l

=rtan® + rsecO-r+

= r{tane+sece+

21cm
A ))), B
7cm
To
N |7
D C
Area of shaded region = Area of rectangle — Area
of semicircle [1]
2
7
=21x14 —M
= 217 cm? [1]
Perimeter of shaded region
= AB + AD + CD + length of arc BC 1
=21+14+21+ 180 x2x2x7
360° 7
=78 cm [1]

41.

Given that all circles have radii = 3.5 cm
AB=BC=AC=7cm

AABC is an equilateral triangle area of

Na

AABC = ==x49 cm? [
60° 22 2
= X—x(3.5
Area of sector BPQ =z oX— (35) [
_n cm?
12
- OO 22, (357
360° 7
77 5
=—ocm
12 (11
Similarly areas of other sectors PCR and
RAQ = L1 cm? 1
Area of shaded region
= ar(AABC) -3 (area of BPQ) 1]
_493_3(17)
4 12
493 -77 7
=T=Z(7J§—11) K|

13 : Surface Areas and Volumes

Surface area of sphere = 616 cm?
4nr? = 616

4x¥xr2:616

[2]

['2]

T —=
Given slant height (¢) =4 cm

Perimeters of circular ends:

2nr=6cm

2nR =18 cm

CSA=n(l)(r+ R)=4x 12 =48 cm?
Answer (B)

Largest cone that can be cut from a cube has
the

Diameter = side of cube

[2]
[2]

[7]
Height = side of cube

radius:%z:2.1 cm [2]
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4.

Answer (C)

Let the original radius and the height of the
cylinder be r and h respectively.

Volume of the original cylinder = nr*h

Radius of the new cylinder =

N>

Height of the new cylinder = h

nrlh
4

2
Volume of the new cylinder = n[%j h= [V2]
Volume of the new cylinder

Required ratio = — -
Volume of the original cylinder

nrlh

=1:4 ['2]

Answer (B)

Let r and h be the radius and the height of the
cylinder, respectively.

Given: Diameter of the cylinder = 4 cm
Radius of the cylinder, r = 2 cm
Height of the cylinder, h = 45 cm

Volume of the solid cylinder = nr?h = ©t x (2)2 %
45 cm?3 = 180m cm?® ['e]

Suppose the radius of each sphere be R cm.
Diameter of the sphere = 6 cm
Radius of the sphere, R =3 cm

Let n be the number of solids formed by melting
the solid metallic cylinder.

n x volume of the solid spheres
= Volume of the solid cylinder

= nx%nR?’ =180n

= nx%nR3 =180m

_ 180%x3 _5
4x27
Thus, the number of solid spheres that can be
formed is 5. [V2]

Letr,, r, and h, , h, be the radius and height
of two cones resectively

According to the question,

n_3 h 1

r _? and Ezg [V2]

1 2
Volume of Cone; 3™

Volume of Cone, 1”22,72

()

Volume of cube = 27 cm?®

[72]

Volume of cube = (side)® = 27 cm?

Side =i°’/§ cm
Side = 3 cm ['2]

If two cubes are joined end to end the resulting
figure is cuboid

C

0’\. «<~3cm—

+«—3cm—>«—3cm—> f

i.e., length = /=6 cm

breadth = b = 3 cm [2]

height = h = 3 cm

Surface area of resulting cuboid = 2(Ib + bh + hl)
[7]

=2x(6x3+3x3+3x6)cm?

=2x%x (18 +9 + 18)

=2 x 45 = 90 cm? ['2]

Cone: height = 20 cm

Base radius = 5 cm

Cone is reshaped into a sphere

Volume of cone = volume of sphere [1]
Sn(5) (20) = Sa(r)
r =53
= r=5cm [1]

Given volume of a hemisphere = 2425% cm?®

4851
=——cm’ 7]

Now, let r be the radius of the hemisphere

Volume of a hemisphere = %nr?’
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2 5 4851
—_mr° = —
3 2
ng 3 4851
377 2
3
re =£51><§xl= 21 [v4]
2 2 22 2
21
r=—cm
2
So, curved surface area of the hemisphere = 2nr?
22 21 21
=2X—X—X— =693 sq.cm
7 2 2 a [
10. Dimensions of cuboid are 24 cm, 8 cm, 8 cm
T.S.A of cuboid = 2(Ib + bh + Ih) [V2]
= 2[24(8) + 8(8) + 24(8)] ['2]
= 2[192 + 64 + 192] [V2]
= 2[448] = 896 cm? ['2]
11.  Volume of cuboid = Volume of n-solid spheres
11 x7x%x7 n><47t><7><7><7 1
x 7 x7= TAUX—X—=X—
3 2 2 2 u
= n=3 [1]
CRE—
h=21cm
T —
10
Volume of frustum = gh(,‘?2 +r2 4 rR) [1]
:£x21x(102 +20% +10x20)
7x3
= 22(700) cm?
= 15400 cm?® = 15.4¢ 1]
Cost of milk = 15.4 x 30
= 3462 1]
13. C 6 cmam D
7cm
N\ yA
A y4
----- \!/
A = B

14.

15.

Given: Radius of cylinder = radius of cone =
r=6cm

Height of the cylinder = height of the cone
=h=7cm [V2]

Slant height of the cone =1 = V7% + 62
=+/85 cm ['2]
Total surface area of the remaining solid =

Curved surface area of the cylinder + area of the
base of the cylinder + curved surface area of
the cone

Total surface area of the remaining solid
= (2nrh + n? + ) 1]

=2x?x6x7+§x62 +¥x6\/g

:264+¥+¥«/§

=377.1+¥«/§ cm? ]

Volume of the conical heap = volume of the sand
emptied from the bucket.

Volume of the conical heap

17:r2h = 1nrz x 24 cm?® ()
3 3
(height of the cone is 24) [1]

Volume of the sand in the bucket = nr2h

= 1(18)% x 32 cm? .. (i) 1]
Equating (i) and (ii),

%nrz x 24 = 1(18)° x32 [%4]

2
18)" x32x3
N I’2 — ( ) X X [1/2]
24

= r=36cm

S—

7cm 13 cm

C —

N>

Let the radius and height of cylinder be r cm and
h cm respectively.
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16.

17.

Diameter of the hemispherical bowl = 14 cm

Radius of the hemispherical bowl = Radius
of the cylinder

=r=%cm=7cm M1

Total height of the vessel = 13 cm

Height of the cylinder, h =13 cm -7 cm =
6 cm [

Total surface area of the vessel = 2 (curved
surface area of the cylinder + curved surface
area of the hemisphere) (Since, the vessel is
hollow)

= 22nrh + 21) = dnrlh + 1)
:4x%x7x(6+7) cm?

= 1144 cm? [1]
3.5cm

|
A

3.5¢cm
Height of the cylinder, h = 10 cm

Radius of the cylinder = Radius of each
hemisphere = r = 3.5 cm [Y2]

Volume of wood in the toy = Volume of the
cylinder — 2 x VVolume of each hemisphere

:7tr2h—2><§nr3 1]

=nr? (h —irj
3

=22, (35) [10—33.5}
7 3

= 38.5 x (10 — 4.67) [M]
= 38.5 x 5.33
= 205.205 cm? [4]

For the given tank
Diameter = 10 m
Radius, R=5m

18.

Depth, H=2m [V2]
Internal radius of the pipe

—r—§cm—100m—im 1,
2 10 7]

Rate of flow of water = v = 4 km/h = 4000 m/h
Let t be the time taken to fill the tank. [2]

So, the volume of water flows through the pipe
in t hours will equal to the volume of the tank.

nrZ x v x t = nR2H ]
1 2 2
= |1 x4000xt =(5)" x2

fo 25x2x100 =11

4000 4

Hence, the time taken is 1% hours [V2]

C

wd 0¢

wd Q|

Let ACB be the cone whose vertical angle ZACB
= 60°. Let R and x be the radii of the lower and
upper end of the frustum.

Here, height of the cone, OC = H =20 cm
Height CP = h =10 cm [2]
Let us consider P as the mid-point of OC.

After cutting the cone into two parts through P.

OP=%=1O cm [V2]

Also, ZACO and ZOCB = %x60° = 30°

After cutting cone CQS from cone CBA, the
remaining solid obtained is a frustum.

Now, in triangle CPQ

tan30°:i
10

o 1 _x
J3 10

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.011-47623456



102 Mathematics

19.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

10
X=—cm [V2]
\/g 2
In triangle COB
tan30° = R
(6]0)
- 1_R
J3 20
= R= 20 cm [2]
V3

Volume of the frustum, V = %n(RZH - x2h)

2 2
1 20 10
= V==m|—| 20-| —| .10
ISR
_1 8000_1000
3 3 3
1 (7000)
= —T7| ——
3 3
1
=—mx 7000
9
7000
=T7T [V2]

The volumes of the frustum and the wire formed
are equal.

1\ 7000
x| — | xXI=
24 9

lzgx 24 x24

n [Volume of wire = nrzh]

= [ =448000 cm = 4480 m [2]
Hence, the length of the wire is 4480 m.
Diameter of the tent = 4.2 m

Radius of the tent, r=2.1 m

Height of the cylindrical part of tent, h
4m

cylinder =

=28m

cone

Height of the conical part, h ['2]

Slant height of the conical part, /
= hzcone +r?

=+2.8%2+2.7
=+/2.82+2.7

20.

=35m [72]

Curved surface area of the cylinder = 2nrh

:2x%x2.1x4

=22 x03x%x8=528m?2
Curved surface area of the conical tent

=l =%x2.1><3.5=23.1 m?

[2]

[2]

Total area of cloth required for building one tent
= Curved surface area of the cylinder + Curved
surface area of the conical tent

=52.8 + 231

=75.9 m? [2]
Cost of building one tent = 75.9 x 100 = % 7590
Total cost of 100 tents = 7590 x 100

=% 7,59,000
Cost to be borne by the associations
y 7592000 _ 379,500 1

It shows the helping nature, unity and
cooperativeness of the associations.

Internal diameter of the bowl = 36 cm

Internal radius of the bowl, r = 18 cm
Volume of the liquid, V = %nrs - §><1I><183 [%]

Let the height of the small bottle be ‘A’
Diameter of a small cylindrical bottle = 6 cm
Radius of a small bottle, R = 3 cm

Volume of a single bottle = nR?h = 1t x32 x h [V4]

Number of small bottles, n = 72

Volume wasted in the transfer = ﬁ><Z>< nx183
100 3

[72]

Volume of liquid to be transferred in the bottles

_2 k18 - 19 20 rv8?
3 100" 3

=3><n><183 1—£
3 100

=2><ru><183><ﬂ
3 100

Number of small cylindrical bottles

[2]
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21.

22.

_ Volume of the liquid to be transferred
Volume of single bottle

2]

g><71:><‘183xﬂ
- 72-3 100
nx32xh
g><183><g
- 72=3 10
3“xh
g><18><‘I8><18><g
= h= 10
32x72
h=54cm [2]

Height of the small cylindrical bottle = 10.8 cm
Side of the cubical block, a = 10 cm
Largest diameter of a hemisphere = side of the cube
Since the cube is surmounted by a hemisphere,
Diameter of the hemisphere = 10 cm
Radius of the hemisphere, r =5 cm [1]

Total surface area of the solid = Total surface
area of the cube — Inner cross-section area of
the hemisphere + Curved surface area of the
hemisphere

= 6a? — P + 2nr? [1]
= 6a% + nr

=6 x (10)? + 3.14 x 52

=600 + 78.5 = 678.5 cm?

Total surface area of the solid = 678.5 cm? [1]
Number of cones = 504

Diameter of a cone = 3.5 cm

Radius of the cone, r=1.75 cm

Height of the cone, h = 3 cm [V2]
Volume of a cone

= aren
3

2
:1><n>< 3—5 x3
3 2

—1xnx£x£x3 cm?® 1,
3 272 7]

Volume of 504 cones

1 35 35 3
=504x— —x—x3cm 1
><3><n>< > X 5 x3 ¢ [Y4]

Let the radius of the new sphere be ‘R’.

23.

Volume of the sphere = %nRe’

Volume of 504 cones = Volume of the sphere ['2]

504><1><nx3;5><£><3 =irnR3
3 2 2 3

504><1><n><3.5x3.5><3><3=R3
3X2x2x4XT
- R3:5O4X3X49
64
. R3_7><8><9><3><72
64
N R3_8><27><73
64
N R_2><3><7
4
—~ rR=2"_105cm (11
2

Radius of the new sphere = 10.5 cm

L ..

For conical portion, we have
r=15mand/=28m
S, = Curved surface area of conical portion
S, =mrl
= 4.21 m? [V2]
For cylindrical portion, we have
r=15mandh=21m
S, = Curved surface area of cylindrical portion
S, =2nrh
=2xmx15x%x21 [V2]

= 6.3t m?
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24.

25.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

Area of canvas used for making the tent = S, + S,

=421 +6.3n
=10.5n
= 10.5><2—72 11
=33 m?
Total cost of the canvas at the rate of ¥ 500 per
m? = (500 x 33) = ¥16500. 1]

Let the radius of the conical vessel = r, = 5 cm
Height of the conical vessel = h, =24 cm [V]
Radius of the cylindrical vessel = r,

Let the water rise upto the height of h, cm in the
cylindrical vessel.

Now, volume of water in conical vessel = volume
of water in cylindrical vessel

5x5x24=3x10x10 x h,
_ 9x5x24 —2em 1
27 3x10x10 []

Thus, the water will rise upto the height of 2 cm
in the cylindrical vessel.

Radius of sphere = r=6 cm
Volume of sphere

= %an = %nx(6)3 =288n cm® [%]

Let R be the radius of cylindrical vessel.
Rise in the water level of cylindrical vessel

5 32
3—cm=—cm
9 9

Increase in volume of cylindrical vessel
32 32
X—=—T
9 9

=h=

= nR%h = nR? R? [4]
Now, volume of water displaced by the sphere is

equal to volume of sphere

%RRZ = 2881 [1]

R2 _288x9 _ o, [
32

R =9cm

Diameter of the cylindrical vessel =2 x R =
2x9=18cm [2]

26.

27.

28.

Given canal width = 5.4 m
Depth =1.8 m
Water flow speed = 25 km/hr

['2]

Distance covered by water in 40 minutes
_25x40
60

=@km
3

Volume of water flows through pipe

=?x5.4x1.8><1000

['2]

=162 x 103 m3 11
Area irrigate with 10 cm of water standing

_162x10°

10x1072

=162 x 104 m2 11
Volume of cuboid = 4.4 x 2.6 x 1

= 11.44 m3 [

<

Length =/
Inner radius = 30 cm [V2]
Outer radius = 35 cm

Volume of cuboid = volume of cylindrical pipe

11.44 = ]
100x100x100

/=10.205 x 10% cm

I = 102.05 km []

Let r be the radius of the base of the cylinder
and h be its height. Then,
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29.

30.

Total surface area of the article = curved surface
area of the cylinder + 2 (Curved surface area of

a hemisphere) 1]
= 2nrh + 2 x 2nr?
= 2nrh + 2r) (11
=2x¥x3.5(10+2x3.5) cm?
=22 x 17 cm? = 374 cm? [1]
Given
l
3.5m
-
12m

Base diameter = 24 m

Base radius = 12 m

Height = 3.5 m
1 2
Volume = §7tr h [2]
122

=—X—x12x12x3.5
3 7

=22x4x12x0.5

= 264 x 2 1]
= 528 m3

(2 =122 + 3.52 = 144 + 12.25

2 = 156.25 [4]

0=+4156.25=125m

Curved surface area = nr(

22 150x22
7

7 x12x12.5= = 471.428 m? [1]

Width of the canal = 6 m

Depth of the canal = 1.5 m

Length of the water column formed in % hr
=5 km or 5000 m ['2]
Volume of water flowing in % hr

= Volume of cuboid of length 5000 m, width
6 m and depth 1.5 m.

= 5000 x 6 x 1.5 = 45000 m3 |

31.

32.

On comparing the volumes,

Volume of water in field = Volume of water
coming out from canal in 30 minutes. [V2]

Irrigated area x standing water = 45000.

Irrigated Area = 45200 [ 1 m =100 cm] [%]
100
45000x100
= =5,62,500 m? [Y4]

Volume of cuboid = 24 x 11 x 7 cm3

1
Volume of 1 cone = gﬂrzh

1 22 9 3
=—Xx—x(3.5) x6 cm
37 (3.9) [1]

Let no. of cones formed = n

Volume of n cones

= n><1><2><(3.5)2><6cm3
3 7

Now, according of question

VVolume of n cones = volume of cuboid
= nx%x¥x3.5x3.5x6:24x11x7 [1]

n_24><11><7><3><7
22x3.5x3.5%x6

=24 [1]
Number of cones formed are 24.
Here, r;, = 4 cm

AVO'A’ ~ AVOA (AA similarity)

Now, Tl y
oW, 1 "y [2]
Also, h, = 2h,

r.]

—:2 1
= 5 2

= r,=2cm

Volume of smaller cone VA'B’
Volume of frustum ABB'A’

Now,
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33.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

h1
h %]
1 2
— 75 h.
g2
= 1
%nh(r12+r22+r1r2) [
LR R
—_ L h —_ h 1/
T 16+4+8 Lo =l ~TA]
_ 4
~ 28
=1:7 [%]
42cm
=
5cm

>

5cm
The total surface area of the cube = 6 x (edge)?
=6 x5 x5cm? =150 cm? [1]

Note that the part of the cube where the
hemisphere is attached is not included in the
surface area.

So, the surface area of the block = TSA of cube
— base area of hemisphere + CSA of hemisphere

[
=150 — 2 + 2n2 = (150 + nA) cm?2  [1]

=150 cm? +(2x£x£j cm?
7 2 2

= (150 + 13.86) cm? = 163.86 cm? ]

34.

35.

Diameter of circular end of pipe = 2 cm

Radius r, of circular end of pipe

=im =0.01m
200

Area of cross-section

[2]

=nxr? =nx0.01* =0.0001m? [%]
Speed of water = 0.4 m/s s= 0.4 x 60
= 24 metre/min
Volume of water that flows in 1 minute from pipe
= 24 x 0.0001 7m?3 = 0.0024 ©m?3

Volume of water that flows in 30 minutes from
pipe = 30 x 0.00247m?3 = 0.072 mm3 [2]

Radius (r,) of base of cylindrical tank = 40 cm
=04 m [V2]

Let the cylindrical tank be filled up to h m in 30
minutes.

Volume of water filled in tank in 30 minutes is
equal to the volume of water flowed out in 30
minutes from the pipe 11

nxr? xh=0.072n
= 0.4%? x h =0.072
= 0.16h = 0.072

, _ 0.072

~0.16
= h=045m=45cm ['2]

Therefore, the rise in level of water in the tank
in half an hour is 45 cm.

[

Diameter of upper end of bucket = 30 cm
Radius (r,) of upper end of bucket = 15 cm
[7]
Diameter of lower end of bucket = 10 cm
Radius (r,) of lower end of bucket = 5 cm
[2]
Slant height (/) of frustum

= (i =r,)? +h?
= J(15-5)? +242 =102 +24% = 100+ 576
=676 =26 cm [

Area of metal sheet used to make the bucket

=n(r +r)l+nrf 1]
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36.

= (15 + 5)26 + n(5)2
= 5207 + 251 = 5451 cm? [V2]
Cost of 100 cm? metal sheet = ¥10

Cost of 545 © cm? metal sheet

B ?545><3.14><1O

=3171.13 1
100 7]

Therefore, cost of metal sheet used to make the
bucket is T 171.13.

2.5cm
—

Height (h) of the conical vessel = 11 cm
Radius (r,) of the conical Vessel = 2.5 cm
Radius (r,) of the metallic spherical balls

= % =0.25¢cm [l

Let n be the number of spherical balls = that
were dropped in the vessel.

Volume of the water spilled = Volume of the
spherical balls dropped [/2]

2
g>< Volume of cone = n x Volume of one

spherical ball [1]
= %x%nrﬁh = n><%nr23 [4]
= r?h=nx10r;
— (252 x 11 =n x 10 x (0.25)3
= 68.75=0.15625n [V2]
= n =440

Hence, the number of spherical balls that were
dropped in the vessel is 440.

Sushant made the arrangement so that the
water that flows out, irrigates the flower beds.

This shows the judicious usage of water. [1]

37.

38.

The following figure shows the required cylinder
and the conical cavity

—42cm—

2.8cm

~_

Given Height (b) of the conical Part = Height (h)
of the cylindrical part = 2.8 cm

Diameter of the cylindrical part = Diameter of the
conical part = 4.2 cm

Radius — of the cylindrical part = Radius —
of the conical part = 2.1 cm [V2]

Slant height (/) of the conical part

= (2.1)2 +(2.8)2 cm

=4.41+7.81cm
=+/12.25 cm [V2]

=3.5cm

Total surface area of the remaining solid = Curved
surface area of the cylindrical part +Curved
surface area of the conical part + Area of the
cylindrical base

= 2nrh + mrl + mr? 1]

22 22 22

=[2><—><2.1><2.8+—><2.1><3.5+—><2.1><2.1j cm? [1]
7 7 7

= (36.96 + 23.1 + 13.86) cm?
= 73.92 cm? [V2]

Thus, the total surface area of the remaining
solid is 73.92 cm? [2]

Height of the cylinder (h) = 10 cm
Radius of the base of the cylinder = 4.2 cm ['%]

Volume of original cylinder = nr?h ['2]
=22, (42 x10
7
= 554.4 cm?® [V2]
Volume of hemisphere = %nr3 [V2]

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.011-47623456



108 Mathematics

39.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

=E><£><(4.2)3
3 7
= 155.232 cm?® [V2]

Volume of the remaining cylinder after scooping
out hemisphere from each end

Volume of original cylinder — 2 x Volume of
hemisphere

=554.4 — 2 x 1565.232
= 243.936 cm?

['2]

The remaining cylinder is melted and converted
to a new cylindrical wire of 1.4 cm thickness.

So they have same volume and radius of new
cylindrical wire is 0.7 cm.

Volume of the remaining cylinder = Volume of
the new cylindrical wire

243.936 = nr*h

243.936 =27—2(o.7)2 h

[72]

h =158.4 cm

The length of the new cylindrical wire of
1.4 cm thickness is 158.4 cm []

Height of conical upper part = 3.5 m, and radius
=28m

(Slant height of cone)? = 2.12 + 2.82
=441 +7.84
Slant height of cone =+/12.25=3.5m

The canvas used for each tent

(7]

Curved surface area of cylindrical base + curved
surface area of conical upper part [2]

=2nrh + mrl
=nr(2h +1)

22

=x28(7+35) [2]

=27—2><2.8><10.5

=924 m2
So, the canvas used for one tent is 92.4 m?2

['2]

Thus, the canvas used for 1500 tents
= (92.4 x 1500) m2 [V2]

Canvas used to make the tents cost T 120 per
sgq. m

So, canvas used to make 1500 tents will cost
3924 x 1500 x 120 [V]

40.

41.

The amount shared by each school to set up
the tents
_92.4x1500x120
50

The amount shared by each school to set up
the tents is ¥332640.

The value to help others in times of troubles is
generated from the problem. [Y2]

Water from the roof drains into cylindrical tank

=% 332640 [%4]

Volume of water from roof flows into the tank of
the rainfall is x cm and given the tank is full we
can write, ['2]

Volume of water collected on roof = volume of

the tank [1]
2
22x20x x 2
——————=m|=| x35 1
100 ”(2) 8 (1%
x=25cm [2]

Rainfall is of 2.5 cm

[2]
Let r, = 5 cm and r, 15 cm are radii of lower
and upper circular faces.

Metal sheet required = Area of curved surface +
Area of Base

=n(r +ry) 0 +mrf .. [v2]

Slant height of frustum = /= /(r, —r1)2 +h? [%]
1=(15-5) +242
| =102 + 242
=+/100 + 576
| =676 [V2]
/=26 cm
Metal required = ni(5 + 15) 26 + n(5)2 [2]
=nx20x%x 26 +7x25
= 5n(4 x 26 + 5)
= 57 (109)
= 5x2><109
7
= 1712.85 cm? [
There is a chance of breakdown due to stress
on ordinary plastic. 1]
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42.

20 ><—20 =>

"8 cm =]

ST

Let the height of the bucket be h cm and slant
height be / cm.

Here r, =20 cm

r,=12cm ['2]
And capacity of bucket = 12308.8 cm?
We know that capacity of bucket

h
- ’%(q2 +r7+nr,) [%4]

- 3.14><§[400 +144 + 240]

h

=3.14x—=x784
3
So we have gx 3.14x784 =12308.8 ['2]
h= 12308.8x3
3.14x784
=15 cm [/

Now, the slant height of the frustum,

I =\h?+(r,—ry)? [72]
=+15% + 82

=+/289 [Va]
=17 cm

Area of metal sheet used in making it

= a2 + m(r, +1,)/ [2]
= 3.14 x [144 + (20 + 12) x 17]
= 2160.32 cm? [V2]

43. For given frustum

h=21cm
r=10cm
R =20 cm

R=20cm
(1
r=10cm
1
Volume of frustum = gﬂ(fz +R% +rR)h [4]

= %x27—2(100+400+200)><21

122

=—x—x700x21 1
3 7 [

= 15400 cm?3 1 litre = 1000 cm?®

=154 lit 1 3-Ll't
= 154 litre cm® = 1500 litre
Total quantity of milk = 15.4 litre 1]

Cost of 1 litre milk = Rs. 40
Cost of 15.4 litre milk = 15.4 x 40
= Rs. 616 11
OR

According to the question, we get following

figure.
Y\

<—3.5cm 1]
3.5cm

Volume of solid = Volume of cone + volume
of hemisphere

1 2
— Volume =§nr2h+§nr3 []

1 2
= Volume =§TE(3-5)2><6+§11(3.5)3
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44.

45.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

1
— Volume = gn(3.5)2[6 +3.5%2]

1. 22 7 7
=—X—X—X—[6+7
= Volume = zX—-X7 2[ ] [1]
Vol ——xgxﬂxm
= Volume =oXx—x-,
Vol _1X2002 ~ 1001 y
= Volume 3 2 6 [V2]

5
= Volume =166€ cm®

3

5
Volume of solid = 1665 cm [2]

Here
@ r1

<
r, =20 cm
r,=10 cm [1]
h =30 cm

1
Volume of the bucket = gnh[rf +r2 #nb]

:%x27—2><30[400+100+200] M]

= 1><2><30>< 700
3 7

= 22000 cm?® M1

= 22 litres (1000 cm? = 1 litre)

Cost of milk = 340 x 22 1]
= 3880

(i) Dimensions of cuboid =10 cm x 10 cm x 8 cm
Dimensions of cone,

Radius, R = 2.1 cm
Height, H = 6 cm
Volume of wood carved out

1
= Volume of 5 cones = g(ﬂ)RZHX5 [1]

1 22
= 5><§><7><(2.1)2><6 = 138.6 cm? [1]

46.

47.

(i) Volume of the wood in the final product =
Volume of cuboid — Volume of wood carved
out [

= (10 x 10 x 8 - 138.6) cm®  [%]
= 661.4 cm® [2]

(1) For cylinder,

height, H=9 m

radius, R =15 m

For cone,

height, h =8 m

radius, R=15m

Slant height, / = /82 +152 =17 m [2]

Area of canvas used in making the tent
= Curved surface area of cylinder

+ Curved surface area of cone

= 2nRH + TRl = TR(2H + )

[72]
[2]

272><15(2><9+17)

['2]

1650 m? M1
(2) Total canvas used to make tent
= Curved surface area of tent
+ Canvas wasted during stitching
= 1650 + 30 = 1680 m? [
Cost of canvas = (1680 x 200)
= 3,36,000 ['2]

Radius of the bigger end of the frustum (bucket)
of cone = R =20 cm [2]

Radius of the smaller end of the frustum (bucket)
of the cone = r=8 cm [2]

['2]
['2]

Height = 16 cm

[R2+rP+Rxr]
[202 + 82+ 20 x 8]
[400 + 64 + 160] [']

Volume = 1/3nrh
=1/3 x 22/7 x 16
= 352/21

= (352 x 624)/21
= 219648/21

= 10459.43 cu. cm [2]
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48.

Now,

Slant height of the frustum =/ = \[(R-r)? + b’
[2]

I=4(20-8)* +16?

I =122 +16?

I =144 + 256

/=400

/=20 cm [V2]

Slant height is 20 cm

Now,

Surface area =[P + (R +r) x ] [1]
= 22/7[8% + (20 + 8) x 20] ['2]
= 2[64 +560]

7
= 2><624

7

13728
=73 [7]
= 1961.14 cm?

Apparent capacity of the glass = Volume of

cylinder [V2]

N

5cm +
10 cm

Actual capacity of the glass = Volume of
cylinder — Volume of hemisphere [2]

Volume of the cylindrical glass = nr® h [2]
= 3.14 x (2.5)? x 10

49.

=314 x25x25x%x10

=3.14 x 6.25 x 10 [V2]
= 196.25 cm?
Volume of hemisphere = %nr3 [V2]
2 3
==-m(2.5
2n(25)
=32.7 cm3 [V2]

Apparent capacity of the glass = Volume of
cylinder = 196.25 cm?

Actual capacity of the glass
= Total volume of cylinder — volume of

hemisphere 11
= 196.25 — 32.7 [%4]
= 163.54 cm? [Ve]

Hence, apparent capacity = 196.25 cm? [2]
Actual capacity of the glass = 163.54 cm® [%]

wo golL

10 cm
Given, internal diameter of the cylinder = 10 cm

Internal radius of the cylinder = 5 cm [V2]
and height of the cylinder = 10.5 cm
Similarly, diameter of the cone = 7 cm [V

Radius of the cone = 3.5 cm and Height of the
cone = 6 cm

(i) Volume of water displaced out of cylindrical

vessel = volume of cone 1]
LS [4]

3 2
=%x§x3.5x3.5x6=77 cm® ]

(i) Volume of water left In the cylindrical vessel
= volume of cylinder — volume of cone  [1]

= nR2H — Volume of cone [Ve]

:27—2><5><5><10.5—77

= 825 — 77 = 748 cm? M
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20 cm

T

16 cm

—>
8cm

Let the radius of lower end of the frustum be

r=38cm [2]

Let the radius of upper end of the frustum be
R =20 cm [2]

Let the height of the frustum be h cm

Volume of the frustum

gh(R2+r2+Rr)-10459§= 73?6 []

Therefore, substituting the value of R and r.

73216

2><1h(202 +82+ 20><8) =

h(400+64+160)=@ % 3

h x 624 = 9984
h=——=16cm [1]
Total surface area of the container

=7t(R+r)./(R—r)2+h2 +7r? [1]

22

—(20+8) (20-8) +162 +2—72><82 [v4]

22

=22 28122 +162 +2><64
7 7

= —>< 28144 + 256 +—>< 64

= 27—2(28><\/400 +64) = 2—72(28><20 +64)

22 22

—-(560-+64) = =624 [

Cost of 1 cm square metal sheet is 1. 40 %

Cost of required sheet =

27—2>< 624 x1.40 = 2745.60 3 [1]

51.

52.

— — |[¢——

& >

<« '7 »

Radius of base of the cone = r =21 cm

[V2]
Let the height of the cone be h cm
Volume of the cone = 2/3 volume of the

hemisphere [2]
1 2 2 3
—nr‘h==xZmr :
3" 353" [
= h=24r-%,21-28cm [
3 3

Surface area of the toy = lateral surface area of
cone + curved surface area of hemisphere [1]

nrm+2nr2 [
272 21x+/212 +282 + 2% 272
=66 x+/441+784 + 2772

= 66 % 35 + 2772
= 2310 + 2772 = 5082 cm? ]

Let the level of water in the pond rises by 21 cm
in t hours.

X 21x 21 [1]

Speed of water = 15 km/hr
= 15000 m/hr

Diameter of pipe = 14 cm = _ 14 m
100

[2]

7
Radius of the pipe, r ——m
pip 100

Volume of water flowing out of the pipe in 1
hour = nr?h [2]

2
=22 (7 ) 15000 m
7 700
= 231 m3 []

Volume of water flowing out of the pipe in t

['2]

hours = 231t m?3 [Ve]
Volume of water in the cuboidal pond

=50 mx44mx% m (Volume of cuboid = Ibh)
= 462 m?3 1]
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53.

Volume of water flowing out of the pipe in t hours

= Volume of water in the cuboidal pond [1]

231t = 462

462

t=——=2hrs
= 231
Thus, the water in the pond rise by 21 cm in 2
hours. [1]
Here, R=28 cm and r = 21 cm, [1]

Volume of frustum = 28.49 L
= 28.49 x 1000 cm?
= 28490 cm? 1]

Now, volume of frustum = 71"?h(Rz +Rr+r? ) [1v:]

22h

14 : Statistics

= —(282+28x21+212):28490 i1
7x3
22

= Ehx1813:28490 ['2]
h = w =15cm

22x1813

Hence the height of bucket is 15 cm. [1]
Class Class marks
10-25 10425 _ 475 [2]
35-55 35+55 _ & []

2
Answer (b)

3 Median — 2 Mean = Mode
= 3 x 26 — 2 Mean = 29
= Mean = 24.5

Hence, option (b) is correct. [1]

54.

3.

==

Radius of hemi-sphere = 7 cm [V2]
Radius of cone = 7 cm VA
Height of cone = diameter = 14 cm [V2]

Volume of solid = Volume of cone + Volume of

hemi-sphere [1]
1 5, 2 4
=—mrch+—mr
3n 3n 1
=%nr2(h+2r) [4]

:1x2x49(14+14)
sy

1 22
= —Xx—x49x28
377 1]

22x7x28 4312 4
=T 3 "~z °m [

1+2+3+4...+n

Mean =
n
[n(n + 1)]
= \ 2 J_45 [2]
n
n+1
—=15
2
= n=29 ['2]
Class |Mid-value (x;) |Frequency (f) X
3-5 4 5 20
5.7 6 10 60 (1
7-9 8 10 80
9-11 10 7 70
11-13 12 8 96
Total 3f =40 >fx,= 326
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Mean=—1"1 _ 326 1
=8.15 [Y2]
OR

Here, the maximum frequency is 12 and the
corresponding class is 60-80. So, 60-80 is the
modal class such that / = 60, h = 20, f, = 12,

f, =10 and f, = 6. [1]
12-10
Mode =60+ ——— |x20
(2><12—10—6j [
=60+3><20
8
=60+ 5
=65 [V2]
(f, —1)
= I+—" """ xh
Mode = (2fm_f1_f2) [1/2]
= f =45
f, =30
f,=42
h=10 [V2]
1 =40
45-30
Mode =40+(90_72Jx10 [2]

15 150
=40+(ﬁx1oJ:40+[Wj=40+8.33=48.33 [4]
Mode = 55 = Modal class is 45 — 60

I=45f =15f =x,f,=10, h =15
(fm_f1)

=(+-—""__xh

N A )

55=45+( 12X |15 M]
30-x—10

10=[ 12X 415
20-x

— 2(20 - x) = 3(15 — x)

— 40— 2x = 45 — 3x

= x=5 [1]
Class Frequency | Cumulative frequency M]
5-10 49 49
10-15 133 182
1520 63 245

20-25 15 260
25-30 6 266
30-35 7 273
35-40 4 277
40-45 2 279
45-50 1 280

Let N = total frequency
We have N = 280

N 280
S22 2140 1
>~ 5 ["2]

N
The cumulative frequency just greater than > is

182 and the corresponding class is 10 — 15.

Thus, 10 — 15 is the median class such that

[1=10,f=133, F=49and h=5 [V2]
%‘F 140 - 49
Median =1+ xh=10+| —— |x5
f 133
=13.42 1
Class Frequency (2]
0-10 |8
10-20 | 10
20-30 | 10 =1,
30-40 | 16 >,
40-50 | 12—,
50-60 | 6
60-70 | 7
Here, 30 — 40 is the modal class, and / = 30,
h=10 [V2]
- Mode =1+ —1=f__|p M
16-10
=30+ ——— |x10
[2><16—10—12]>< [%]

6
=30+.5%10 =30 + 6 = 36 [

Class Frequency (fi) Class Marks (xi) Product (fixi)
10-15 4 12.5 50.00
15-20 10 17.5 175.00
20-25 5 225 112.50
25-30 6 275 165.00
30-35 5 325 162.50
Total N=30 Zf/_xi = 665.00
1 k
Mean (%) = 7y /% []
i=1
5
fix;
= i _665.0 1]
N 30

= 22.17 (approx.)
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10. [ Class | Frequency| c.f.
0-10 6 6
10-20 9 15
20-30 10 25
30-40 8 33
40-50 X 33+x
Median = 25

= Median class is 20-30
= =10, c.f. =15,
N=33+x,h=10and /=20

33+x-30
= 5=
2
= 10=3+x
x=7
11. (a) | Class |Class mark| Frequency fx
(xi) (F) o
0-10 5 5 25
10 -20 15 18 270
20 -30 25 15 375
30 -40 35 f 35f
40 - 50 45 6 270
Total Xf,=44 + f | =fx,= 940+35f
- fix; 940+ 35f
Mean(x) = 2% =
>f, 44 +f
940 + 35f
= 26=— —-
44 +f
=f=16
OR
(b) | Class |Frequency|Classmark | g = _al fqg
(f,) (X,-) i i i
0-5 8 25 -10 -80
5-10 7 75 -5 -30
10-15 10 12.5=a 0 0
15-20 13 17.5 5 65
20-25 12 225 10 120
Total | N=50 sfd, =70

Let assumed mean be a = 12.5 and N = 50

_ 13
x=a+—) fd;
N;I I

=12.5+l><70
50
=125+14=139

['2]

['2]

[72]

[72]

[72]

[7]
(]

(1

[

[2]

[

Height Number  |Cumulative
12. (in cm) |of Students (f)| frequency (1
130 —-135 4 4
135 - 140 11 15
140 — 145 12 27
145 -150 7 34
150 — 155 10 44
155 -160 6 50
N . o
N = 50, so E=25. So, median class lies in
the class 140 — 145, then
/=140
cf.=15
f=12
h=5
(N—c.f.j
Median _, \2 <h []
f
=140+(251215j5 [4]
= 144.166.....
Median height of students = 144.17 (approx.)
[7]
13. Class [Mid values|Frequency | di = X; u. =x,.—18 fu,
Xi f, -18 o2
11-13| 12 3 -6 -3 -9
13-15| 14 6 4 2 | -2
15-17| 16 9 -2 -1 -9
17-19| 18 13 0 0 0
19 - 21 20 f 2 1 f
21-23| 22 5 4 2 10
23-25| 24 4 6 3 12
3f, =40 +f
1]
2fu, =f-8
We have
h=2,A=18 N=40+f3fu =f-8, X=18
[2]
Mean :A+h{%2f,u,} [1]
18:18+2{L(f—8)} 1
40+f
2(f-8) 0 ,
40+F 7l
f-8=0
f=8 ['2]
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Cumulative| [

Daily Frequency| Income
income less than| frequency
100 — 120 12 120 12
120 — 140 14 140 26
140 — 160 8 160 34
160 — 180 6 180 40
180 — 200 10 200 50

Using these values we plot the points (120, 12)
(140, 26) (160, 34), (180, 40) (200, 50) on the
axes to get less than ogive [1]

y
g 50T (200, 50)
()
L% aor (180, 40)
E 30 + (160, 34)
‘—§ 20 +
£ [2]
3 10T A (120,12)
+— L 2 \ 2 4 \ 2 4 —» X
Ol 120 140 160 180 200
Number of workers
cl Frequenc Cumulative [
ass q y Frequency
0-10 f, f,
10-20 5 5+1,
20-30 9 14+ f,
30-40 12 26 +f,
40 - 50 f, 26+ f, + 1,
50 — 60 3 29+ f,+f,
60 —70 2 31+ f+f,
Total=40=n
ff+5+9+12+f,+3+2=40
f,+f,=40-31=9 ..(i)
Median = 32.5 [Given]
Median Class is 30 — 40
0=30,h=10,cf=14 +f,f=12 ]
Q—Cf
Median = ¢+| 2 ; xh [V2]
40 (14411
325=30+4——1|x10 [2]
12
10
= —(20-14-f,
25 12( 1)

16.

3=6-T
f,=3 [2]
On putting in (i),
f,+f,=9
f,=9-3 [ f, =3]
=6 [2]
Marks | Number of| Marks less | Cumulative [2]
students than frequency
0-5 2 Lessthan 5 2
5-10 5 Less than 10 7
10-15 6 Less than 15 13
15-20 8 Less than 20 21
20-25 10 Less than 25 31
25-30 25 Less than 30 56
30-35 20 Less than 35 76
35-40 18 Less than 40 94
40-45 4 Less than 45 98
45-50 2 Less than 50 100

Let us now plot the points corresponding to the
ordered pairs (5, 2), (10, 7), (15, 13), (20, 21),
(25, 31), (30, 56), (35, 76), (40, 94), (45, 98),
(50, 100). Join all the points by a smooth curve.

Y
100 4 (45, 98) __. (50, 100) 1]
90 | (40, 94)
Scale
80 - X-axis 1 cm = 10 units
(35, 76) Y-axis 1 cm = 10 units

3 704
c
3
8 60 -
w (30, 56)
2
T 50
=]
€
3
O 40

30 1

20 1

10 - X

/ (Median = 28.8)

0 5 10 15 20 25 30 35 40 45 50 5560 65 70 75
Marks ——>

100
Locate g = - =50 on Y-axis
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17.

18.

From this point draw a line parallel to X-axis
cutting the curve at a point. From this point,
draw a perpendicular to X-axis. The point of
intersection of perpendicular with the X-axis

determines the median of the data.

Therefore median = 28.8
_ _xi—-A
Classes X; f, d’Az—X/S_OA ui = /h fu,
h=20
0-20 10 20 10 - 50 =40 -2 —40
20-40 30 35 30 — 50 = —20 -1 -35
40-60 50 52 50-50=0 0 0
60-80 70 44 70 - 50 = 20 1 44
80-100 90 38 90 — 50 = 40 2 76
100-120 | 110 31 110 — 50 = 60 3 93
3f = 220 >fu,=138
_ Xfu;
Xx=A+—L1Lxh
3
138
=50+——x20
220
=50+ 12.55
=62.55
Production| Number of | Production yield | Cumulative
yield/hect farms more than/hect | frequency
40-45 4 40 100
45-50 6 45 96
50-55 16 50 90
55-60 20 55 74
60-65 30 60 54
65-70 24 65 24
100 +
T 90 +
80 +
‘é 70 +
< 60t
(]
g 501
5
3 401
30+
20 +
10 4
N— t t t t t t

40 45 50 55 60 65 70
Production yield/hect ——>

(More than)

(1
[2]

(1

(1

[2]

19.

OR
Class |Frequency cf.
F;

0-100 2 2
100-200 5 7
200-300 X 7+x
300—400 12 19 + x
400-500 17 36 + x
500-600 20 56 + x
600-700 y 56 +x +y
700-800 9 65+x+y
800—900 7 72+x+y

900-1000 4 76+x+y=N
Here N =100
= 76+ x+y=100

X+ y=24 (i)
Median = 525
Median class = 500 — 600
/=500, h = 100
f=20
cf. =36 + x

N_ cf.
Median =/ +| 2 — |xh
_, 525= 500J{w}<100
20

= 25=(14-x)5
= 14 -x=5
= x=9
Now from (i)
9+y=24
y=15

Class Frequency| Class xf,

mark (x;)

0- 20 6 10 60

20 — 40 8 30 240

40 - 60 10 50 500

60 — 80 12 70 840

80 — 100 6 90 540
100 — 120 5 110 550
120 — 140 3 130 390

¥f =50 Sfx.= 3120
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M B inf, Weight (in kg) Number of students
ean = Zfl Upper class limits | (Cumulative frequency)
= ﬂ Less than 38 0
50
=624 1] Less than 40 3
Less than Less than 42 5
Class f cumulative
frequency Less than 44 9
0-20 6 6 Less than 46 14
20-40 8 14 Less than 48 28
40-60 10 24 Less than 50 32
60-80 12 36 More than 52 35
80— 100 6 42 _ — _ [2]
Taking upper class limits on x-axis and their
100 -120 o 47 respective cumulative frequency on y-axis its
120 — 140 3 50 ogive give can be drawn as follows:
n=3f =50 Y
35T
n
2 25 30T Less than
Median class = 60 — 80 [1] 25+
o
&)
ﬂ_cf g > 20T
. = O
Median =/ +| 2 xh S5 15
f § g 10+
. 25-24 .
Median =60+ ———— |x 20 5T More than
_ 12 — Attt
Median = 61.66 [ O] 3840 4244 46 48 50 52
Mode : Upper class limits ——
Maximum class frequency = 12 Here, n = 35
Model class = 60 — 80 1] So,
fi—f
Mode =/+| —1-0 _|xh N_175
2f, —fy -1, 2
12-10 There is a intersection point of less than and
=60+| —————— [x20 more than ogive mark that point A whose
2x12-10-6 . : . . .
- 65 [] ordinate is 17.5 and its x-coordinate is 46.5.
20 2] Therefore, median of this data is 46.5. [2]
: Weight Cumulative
(More than type) 21. Class f; Class Fx; [
mark(x;)
More than 38 35 0-10 4 5 20
More than 40 32 10-20 4 15 60
More than 42 30 20-30 7 25 175
More than 44 26 30-40 10 35 350
More than 46 21 40 — 50 12 45 540
More than 48 7 50 — 60 8 55 440
More than 50 3 60 —70 5 65 325
More than 52 0 Sf.=50 >fx, = 1910
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mean = % =38.2 []

Class Frequency ?rl:ar:::ea:(i;‘;,e

0-10 4 4

10-20 4 5

20-30 7 15

30 - 40 10 05

40-50 12 37

50 — 60 8 5

60 — 70 5 50

N=50
(11

%= 25

Cumulative frequency just greater than 25 is 37.

Median class 40-50

N _cf
Median =7 + 2 ; x h

Here ¢ = 40
N =50
Cf=25,f=12, h=10

25-25

Median:40+( j10:40+0

Median = 40 11
Mode :

Maximum frequency = 12 so modal class 40 — 50

mode =/ + ﬂ

Here ¢ =40, h =10

f,=10f, =12f,=8

Mode = 40 + & x10
2x12-10-8

Mode = 40 + 3.33
=43.33 2]

15.: Probability

Total possible outcomes = 6

Outcomes which are less than 3 = 1, 2 [l

Probability =§

= — [1/2]

Two coins are tossed simultaneously

Total possible outcomes = {HH, HT, TH, TT}
Number of total outcomes = 4

Favourable outcomes for getting exactly

One head = {HT, TH} [2]

2 1
Probability = —==— .
Yy =773 [2]

A card is drawn from well shuffled 52 playing
cards so total no of possible outcomes = 52

Number of face cards = 12
Number of Red face cards = 6 ['2]

Probability of drawing = %

A red face card = i [2]
26

Answer (C)
Number of aces in deck of cards = 4
Probability of drawing an ace card

_ Number of ace 4

" Totalcards 52
Probability that the card is not an Ace

[2]

= 1_1—2 1,
52 13 [
Answer (C)

When two dice are thrown together, the total

number of outcomes is 36.

Favourable outcomes = {(1, 1), (2, 2), (3, 3),

(4,4), (5 5), (6, 6)} [7]
Required probability

_ Number of favourable outcomes 6 1

R — - 1
Total number of outcomes 36 6 [%]
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6. Answer (A)
S={1,2 34,5, 6}

Let event E be defined as ‘getting an even
number’.

n(E) = {2, 4, 6} [v2]

(E)= Number of favourable outcomes 3

Number of possible outcomes 6

5 2
7. Answer (C)
S={1, 2, 3,.90}
n(S) =
The prime number less than 23 are 2, 3, 5, 7,
11, 13, 17, and 19.

Let event E be defined as ‘getting a prime
number less than 23’. ['2]

n(E) =8

P(E) = Number of favourable outcomes
Number of possible outcomes
_8_4
90 45
8. Answer (D)

Possible outcomes on rolling the two dice are

(7]

given below :

{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),

(6, 1), (5, 2), (5, 3), (5, 4), (5, 5), (5, 6),

(6, 1), (6, 2), (6,3), (6,4), (6,5), (6,6)} [/]

Total number of outcomes = 36
Favourable outcomes are given below:

{(2,2), (2, 4), (2,6), (4,2), (4,4), (4,6), (6, 2),
(6, 4), (6, 6)}

Total number of favourable outcomes = 9
» . Probability of getting an even number on both
dice

_ Total number of favourable outcomes
Total number of outcomes

9

36

[72]

NN

9. Answer (C)
Total number of possible outcomes = 30

Prime numbers from 1 to 30 are 2, 3, 5, 7, 11,
13, 17, 19, 23 and 29.

Total number of favourable outcomes = 10 ['%]

Probability of selecting a prime number from
110 30

_ Total number of favourable outcomes
Total number of outcomes

_10_1
30 3
10. Two dice are tossed
=[(1,1), (1, 2), (1, 3),(1, 4), (1, 5), (1, 6),

['2]

(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 number of outcomes when two dice are
tossed = 6 x 6 = 36

Favourable events of getting product as 6 are:
(1x6=6),(6x1=6),(2x3=6),(3x2=06)
ie. (1, 6), (6, 1), (2, 3), (3, 2)

Favourable events of getting product as 6 = 4

P(getting product as 6) = ['2]

36 9
11. There are 26 red cards including 2 red queens.

Two more queens along with 26 red cards will be
26 +2 =28

. - P(getting a red card or a queen) = 2—2 [']

P(getting neither a red card nor a queen)

_,.28_24_6 y
52 52 13 []

12.  Probability of selecting rotten apple

_ Number of rotten apples
Total number of apple

['2]

Number of rotten apples
900

Number of rotten apples = 900 x 0.18 = 162 ['2]

0.18 =
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13.

14.

15.

16.

17.

18.

19.

Answer (d)

Favourable outcomes are 4, 8, 12, i.e., 3
outcomes and total number of outcomes = 15

Required probability = 11 = %
Option (d) is correct. [1]
Total outcomes = 36
Favourable outcomes {(2, 6), (3, 5), (4, 4), (5, 3),
(6, 2)} [7]
Number of favourable outcomes = 5
5

P(sum8)=— 1

(sum8) 36 [7]
n(s) = Total number of alphabets in English = 26.
n(E) = Total number of consonant in English

alphabet = 21 [V2]
Probability (Chosen letter is a consonant)
_n(E)
n(s)
= ﬂ 1/
26 [ 2]
Total number of outcomes = 6
Number of favourable outcomes = 2 [2]
2
P(getting a number less than 3) = s
1 y
=3 [
OR
Required probability
= 1 — Probability of winning a game ['2]
=1-0.07
=0.93 ['2]
Answer (b) 1]
Total possible outcomes = {HT, TH, HH, TT}
. o 1
Required probability = 2
Answer (d) [
P(E) or P (not E) = 1 - P(E)
=1-0.65
=0.35
Answer (b) 1
Probability = Number of favourable even.ts in sample space
Total number of events in sample space
P(Blue balls) = 6 6 _]

16+8+6 30 5

20.

21.

22.

23.

24.

25.

26.

Answer (c) 1]
P(Not happening of an event)
= 1 — P (Happening of the event)

=1-0.02
=0.98
Answer (a) [
x=1 [* P(E)+P(E)=1]
= X*-3=-2
Answer (a) 1]
P(Neither ace nor spade) = 1 — P (Ace or spade)
_1-18
52
9
" 13
Answer (d) [1]
Probability of any event always 0 < P (E) < 1.
Answer (d) 11

(E) = Outcomes not possible are {(5, 5) (1, 5) (2,
5) (3, 5) (4,5) (6,5) (5, 1) (5, 2) (5, 3) (5, 4) (5,
6)}
n(E) = 11
Total outcomes = 36
Number of possible outcomes = 36 — 11
=25

Probability = 2
36

A ticket is drawn at random from 40 tickets
Total outcomes = 40

Out of the tickets numbered from 1 to 40 the
number of tickets which is multiple of 5 = 5, 10,
15, 20, 25, 30, 35, 40

= 8 tickets
Favorable outcomes = 8 1]

Probability = %

=z [1]
The total number of outcomes is 50.

Favourable outcomes = {12, 24, 36, 48} [1]
Required probability

Number of
=favourable outcomes =i=£ [M]
Total number 50 25

of outcomes
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28.

29.

30.

Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X)

Let E be the event that the drawn card is neither
a king nor a queen.

Total number of possible outcomes = 52
Total number of kings and queens =4 +4 =8

Therefore, there are 52 — 8 = 44 cards that are
neither king nor queen. [1]

Total number of favourable outcomes = 44
Required probability = P(E)

Favourable outcomes

B _ ﬁ M
Total number of outcomes 52

13 [

Rahim tosses two coins simultaneously. The
sample space of the experiment is {HH, HT, TH,

and TT}.

Total number of outcomes = 4

Outcomes in favour of getting at least one tail on
tossing the two coins = {HT, TH, TT} 1]

Number of outcomes in favour of getting at least
one tail = 3

Probability of getting at least one tail on
tossing the two coins

_ Number of favourable outcomes 3

2 [

Total number of outcomes 4
Sample space = S = {(1, 1) (1, 2)...,(6, 6)}
n(s) = 36

(i) A = getting a doublet

A={1,1),(2,2) ... , (6, 6)}

n(A)=6

_nA)_6 _1

n(S) 36 6

(i) B = getting sum of numbers as 10
B ={(6, 4), (4, 6), (5, 5)}

P(A) [

n(B) =3
_nB_3_1
PB) =15 36 12 [

An integer is chosen at random from 1 to 100
Therefore n(S) = 100

(i) Let A be the event that number chosen is
divisible by 8

A = {8, 16, 24, 32, 40, 48, 56, 64, 72, 80,
88, 96}

n(A) =12
Now, P (that number is divisible by 8)

31.

32.

33.

34.

_12 _6_3
100 50 25 [
P(A)=%

(i) Let ‘A’ be the event that number is not
divisible by 8.

PA’) =1 - P(A)

3 22
_q_3 p(ay =22
25 ) =25 [l

Total possible outcomes are (HHH), (HHT),
(HTH), (THH), (TTH), (THT), (HTT), (TTT) i.e., 8.

The favourable outcomes to the event E 'Same

result in all the tosses' are TTT, HHH. 1]
So, the number of favourable outcomes = 2
2 1
PE)===—
E) 8 4
Hence, probability of losing the game = 1 — P(E)
1 3
= — =— 1
1° 72 (11

Total outcomes =1, 2, 3, 4,5, 6
Prime numbers = 2, 3, 5
Numbers lie between 2 and 6 = 3, 4, 5

(i) P (Prime Numbers) = 3 _

2 1
5 1]

N| =

(i) P (Numbers lie between 2 and 6) = % =— [M]

N[ =

Let the number of blue balls be x.
So, total number of balls in the bag = (x + 5)
[2]
According to the question,
X 5
=3 X
x+5 X+5 [l

= x=15
Number of blue balls = 15
Total number of outcomes =6 x 6 = 36

[2]
[7]
Favourable outcomes = {(1, 1)(1, 2)(1, 3)(2, 1)(2,
2)(3, 1)} [v2]
Number of favourable outcomes = 6 [2]

6
P(less than 5) = —< =

1
— 1
36 6 7]
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35.

36.

37.

OR
In month of November 4 sundays are fixed.

But there are two extra days. They may be
{(Sun, Mon), (Mon, Tues), (Tues, Wed), (Wed,
Thurs), (Thurs, Fri), (Fri, Sat), (Sat, Sun)}  [1]

Number of favourable outcomes = 2 [Y2]

2
Required probability (5 sundays) = 7 [V]

Let E be the event of getting square of a number
less than or equal to 4.

S be the sample space. Then,

S={3,-2,-1,01,2, 3} [2]
= n(S)=7
and, E={-2,-1,0,1, 2}
= n(E) = 5. [7]
_nE)_5
P(E) = nS) 7 [

Total outcomes = 6 x 6 = 36

(i) Total outcomes when 5 comes up on either
dice are (5, 1) (5, 2) (5, 3) (5, 4) (5, 5) (5,
6) (6, 5) (4, 5) (3, 5) (2, 5) (1, 5)

11
P (5 will come up on either side) 36 1]
. 11

P (5 will not come up) =1-—

36

_2%

36
, . 11
(i) P (5 will come at least once) = — [1]

36

(iii) P (5 will come up on both dice) :% [1]

Total number of cards = >2—1 +1
=18 1]
(i) Favourable outcomes = {3, 5, 7, 11, 13}
. 5
P(prime number less than 15) = 18 [1]

(i) Favourable outcomes = {15}

P(a number divisible by 3 and 5) = % 1]

38.

39.

40.

41.

Two dice are rolled once. So, total possible
outcomes =6 x 6 = 36 1]

Product of outcomes will be 12 for
(2, 6), (6, 2), (3, 4) and (4, 3). 1]
Number of favourable cases = 4

. 4 1
Probability = —=— 1
Y =369 (1
A disc drawn from a box containing 80 [1]
Total possible outcomes = 80

Number of cases where the disc will be
numbered perfect square = 8

Perfect squares less than 80 [1]
=1, 4,9, 16, 25, 36, 49, 64

. 8 1
Probability = — = — 1
Y 80 10 ]

Total number of outcomes = 52
(i) - Probability of getting a red king
Here the number of favourable outcomes = 2

Number of
Probability = favourable outcomes _ 2
Total number 52

of outcomes

26 [

(i) Favourable outcomes = 12

3
13
(iii) Probability of queen of diamond.

. 12
Probability = — = 1
Y =55 1]

Number of queens of diamond = 1, hence

Probability

_ Number of favourable outcomes _ 1 1
Total number of outcomes 52 1

Here the jar contains red, blue and orange balls.
Let the number of red balls be x.

Let the number of blue balls be y.

Number of orange balls = 10

Total number of balls = x + y + 10

Now, let P be the probability of drawing a ball
from the jar

X

P(ared ball) =——
x+y+10
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1__x
= 4 x+y+10
= 4x=x+y+10
= 3x-y=10 ...(i) [1]
Next,
P(a blue ball) =—

x+y+10

1__ vy

- 3 x+y+10

= 3y=x+y+10
= 2y-x=10 ...(i) 1]

Multiplying eq. (i) by 2 and adding to eq. (ii), we
get

6x - 2y = 20
-x + 2y = 10

5x = 30
= Xx=6

Substitute x = 6 in eq. (i), we gety =8

Total number of balls = x+ y+ 10 =6 + 8 +
10=24

Hence, total number of balls in the jar is 24. [1]

When three coins are tossed together, the
possible outcomes are

HHH, HTH, HHT, THH, THT, TTH, HTT, TTT
Total number of possible outcomes = 8

(i) Favourable outcomes of exactly two heads
are HTH, HHT, THH

Total number of favourable outcomes = 3
3
P(exactly two heads) = 3 [1]

(i) Favourable outcomes of at least two heads
are HHH, HTH, HHT, THH

Total number of favourable outcomes = 4

4 1
P(at least two heads) =+ 1

8 2
Favourable outcomes of at least two tails
are THT, TTH, HTT, TTT

(iii)

Total number of favourable outcomes = 4

1

4
P(at least two tails) = B = 5 [1]

43.

44.

45.

Bag contains 15 white balls.
Let say there be x black balls.
Probability of drawing a black ball

X
P(B) =
B) 15+ x ]
Probability of drawing a white ball
P(W)= 15
15+ x
Given that P(B) = 3P(W) 11
x  3x15
15+x 15+x
x =45 1]

Number of black balls = 45
The group consists of 12 persons.
Total number of possible outcomes = 12
Let A denote event of selecting persons who are
extremely patient.
Number of outcomes favourable to A is 3.[1]
Let B denote event of selecting persons who are
extremely kind or honest. Number of persons
who are extremely honest is 6. Number of
persons who are extremely kind is 12 — (6 + 3)
=3 (1
Number of outcomes favourable to
B=6+3=09.
] Number of outcomes favourable to A
@) ( )= Total number of possible outcomes

3 1

12" 7 (1
. Number of outcomes favourable to B
(i) P(B) - Total number of possible outcomes

9 3
1274 [l
Each of the three values, patience, honesty and
kindness is important in one‘s life.

Total number of cards = 49
(i) Total number of outcomes = 49

The odd numbers from 1 to 49 are 1, 3, 5,
7,9, 11,13, 15, 17, 19, 21, 23, 25, 27, 29,
31, 33, 35, 37, 39, 41, 43, 45, 47 and 49.
Total number of favourable outcomes = 25
. Required probability

Total number of
_ favourable outcomes _ 25

Total number 49
of outcomes

[
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(i) Total number of outcomes = 49

The number 5, 10, 15, 20, 25, 30, 35, 40
and 45 are multiples of 5.

The number of favourable outcomes = 9
. Required probability

Total number of
_ favourable outcomes _ 9 1]
Total number 49
of outcomes

(iii) Total number of outcomes = 49

The number 1, 4, 9, 16, 25, 36 and 49 are
perfect squares.

Total number of favourable outcomes = 7

.. Required probability

_ Total number of favourable outcomes
Total number of outcomes

7 1
49" 7 [
(iv) Total number of outcomes = 49

We know that there is only one even prime
number which is 2.

Total number of favourable outcomes.= 1
.. Required probability

Total number of
_ favourable outcomes 1 []
Total number 49
of outcomes

46. Let S be the sample space of drawing a card
from a well-shuffled deck.

n(S) = 52

(i) There are 13 spade cards and 4 ace's in a
deck. As ace of spade is included in 13
spade cards, so there are 13 spade cards
and 3 ace's.

A card of spade or an ace can be drawn in
= 16 ways
Probability of drawing a card of spade or an
16 4
(11

ace = —=—
52 13
(i) There are 2 black king cards in a deck a
card of black king can be drawn in = 2 ways
1
26

[

Probability of drawing a black king = 5% =

47.

48.

(iii) There are 4 Jack and 4 King cards in a
deck.

So there are 52 — 8 = 44 cards which are
neither Jacks nor Kings. A card which is
neither a Jack nor a King.

Can be drawn in = 44 ways

Probability of drawing a card which is neither

44 11

=1 [1]

52 13

(v) There are 4 King and 4 Queen cards in a
deck.

So there are 4 + 4 = 8 cards which are
either King or Queen.

a Jack nor a King =

A card which is either a King or a Queen
can be drawn in = 8 ways

So, probability of drawing a card which is
either a King or a Queen = % =— [1]

X is selected from 1, 2, 3 and 4
1, 3xd
y is selected from 1, 4, 9 and 16

LetA={1,4, 9, 16, 2, 8, 18, 32, 3, 12, 27, 48,
36, 64} which consists of elements that are
product of x and y. [2]

P(product of x and y is less than 16)

Number of outcomes less than 16
= 1]
Total number of outcomes

=5 [l
Two dice are thrown together total possible
outcomes =6 x 6 = 36
(i) Sum of outcomes is even
This can be possible when
= Both outcomes are even
= Both outcomes are odd
For both outcomes to be even number of
cases =3x3=9 [1]
Similarly,
Both outcomes odd = 9 cases
Total favourable cases = 9 + 9 =18

Probability that = 18
36

1
Sum of the even outcomes is > [1]
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(i) Product of outcomes is even Number of cases for first outcome odd and
This is possible when the other even =9
Number of cases for first outcome even and
= Both outcomes are even _
the other odd = 9
= First outcome even & the other odd Total favourable cases =9 + 9 + 9 = 27
= First outcome odd & the other even Probability = §_7
Number of cases where both outcomes are 3
even =9 [1] =— [1]
4
a a a
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