CHAPTER-WISE PREVIOUS YEARS' QUESTIONS

- MATHEMATICS |

HINTS & SOLUTIONS

Class X (CBSE)







MATHEMATICS

1 : Real Numbers

Answer (b} ]
144 = 24 = 32
198 =2 = 3% » 11

HCF =2 = 3?
=18
Hence, option (b) is correct.
Answer (c) 1]
Prime factorisation of 225 iz given below,
225
7o
25
H

1

|m|m‘m‘m

225 = 3 = &7
Option (c) is correct.
Answer (c) 1]
Total number of factors of a prime number is 2

Hence, option (c) is correct,

Answer (c) [l
12=2%2x3
21=3=7
15=5=3
HCF =3
LCM=2=22=x3x5x7
=420

Hence, option (c) is correct.

Answer (a) [
B2=2=2x23

152=2%x2x%2%18

HC F((92 152)=2x2=4

10.

1.

12,

13.

14.

Answer (c) 1
Let numbers be 2x and 2x + 2,
2x=2=x
2x+2=2(x+1)
HCF=2
Answer (a) U]
HCF # LCM = Product of numbers

=50 = 20

= 1000
Answer (d) 1]
For 67, where n belongs to natural number, the
given number never ends with zero. [1]
Answer (b)
3750 =2=x3Jx5x5x5xhf

=131 %31 » 54

Answer (b) 1

85=5x18and 171 =9 x 18
= HCF (95, 171)=19

Answer (c) 1
LCM (20, 25, 30) = 300 minutes

= 5 hours
Answer (d) 1]

Greatest number =
HC.F.[(1251-1), (9377 —2) and (15628 — 3} ]

=HC.F,[1250, 9375, 15625]

=625

Answer (a) [
a’ and b* will be co-prime, if a, b are co-prime.
Answer (d) [1]

Unit digit of 5" and 6" are 5 and 6 respectively.
[+ nis a natural number]

Unit's digit of 2(5" + 67) = 2 x {5 + )
=2 % 11
=22 (ie. 2)
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Answer (c) )
2400 is not divisible by 500,
Answer (a) [1]
HCF = LCM = 30 = 70

= 2100
Answer (c) [l

= 5-2,/5 (An irrational number)

Answer (a) ]
Least composite number is 4

and least prime number is 2

1

8

HCF (2, 4)
= LCM (2 4)

_2
4

Let assume the missing entries be a, b.
b=3x7=21 [
a=2xh=2%21=4Z ['4]
Given two numbers 100 and 120,

HCF = LCM = 100 = 190 [l

= 18000 [#4]

Smallest prime number is 2.
Smallest compaosite number is 4.

Therefore, HCF is 2. 1

Let us assume that [5 + 31}5 } is rational. Then

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

5+3/2 =2 %]
WZ=2_5

a-5hb
Vz = - [

= «/2 is irrational.

[+ & b are integers, .- 2=l o rationall.
['3]

This contradicts the fact that u@ is irrational.
So, our assumption is incorrect. ['4]

Hence, fﬁ + 342} is an irrational number,

23. Let the numbers ba 2x and 3x [*a]
Given,
LCM = 180
Clearly, HCF = x [*4]
LCM {a, b) * HCF {a, b} =a % b
= 180 % x = 2x % 3x L4

= x-30x=0
= x(x-30)=0
x=0orx=30
x =10 is not possible as HCF can't be D
HCF = x = 30 [V
24, Letassume 3+2 is a rational number.
B2 = B
q
{p, g are co-prime integers and g« 0} [1]

= d’E:E—S
q

= ﬁ=—p;3q !

Since, Py is a rational number but we know
q

ﬁ is an irrational.
Irrational = rational
3++/2 is not a rational number. [11

25. Let assume 2 — 3.4"5 is a rational number.

= 2-3/5=2
q
{where p, g are co-prime integers and g = 0)
= 2-P_3f5 [
q
BP . JE
3q
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2B.

27.

Since, is a raticnal number but we also

29 -p
3

know /5 is an irrational [1
Rational # irrational.
= Qur 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 =22%x101 and 96=2°x3

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

Commeon 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 = 2% x 3" % 101°

=25 % 3" x 101!

= 9696 1
Mow,
HCF = LCIM = 96926 = 4 = 38784
Product of two numbers = 404 = 96 = 38784
Therefore, HCF » LCM = Product of two numbers.

[

Let ﬁ be rational. Then, there exist positive

integers a and b such that 'u'l'_:g. [where a

and b are co-prime, b = 0]. [V2]

= (2 = [ E-}z [l

52

b2
= 2h =g
2 divides g

= 2 divides a il

= 2

2B,

Lel @ = 2¢ for some inleger ¢, ]
a* = 4¢%

= 207 = 4¢2

= b¥=2c
2 divides b*

= 2 divides b il 4l

Fram (i} and (i}, we get

2 is common factor of both 2 and b,

But this contradicts the fact that a and b have
na common factor other than 1. [V

Our suppaosition is wrong.
Hence, +/2 is an irrational number. [*5]

Let 5.4 2,/3 be a rational number.

5+ 2\.1"_=§_ where p and g are co-prime

integers. [va
hod P 5
g
_P=5q
> [
_p-5q9
=% \'E = E—ql [=]
-5g
Here 2q is rational as p and g are integers.

[
But it is given that /3 is irrational.
=+ LHS is irrational and RHS is rational.  [%]
which contradicts our assumption that 5.4 2.3
is a rational number.
5+ 243 is an irrational number. A
OR

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

48, [l

Naw,

B12 =48 % 12 + 36 [V
48=36 %1+ 12 [Vl
3/=12=3+0 [*4]
HCF of 612 and 48 is 12, [Vd
Maximum number of columns in which they
can march is 12, 4]
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29. Let us assume f3 is rational number

So there exists co-prime integers p and o, gz0

such that V3 =§ [v
Squaring both sides,
3= Ez_

q
p? = 3¢ i) [
= 3 is a factor of p2
=+ Jis afactorof p [¥:]
= p=3m, where m is an integer
= p?=9m¢ i) [Squaring both sides]

From equation {i} and (ii), we get

= 3¢ =9m?
= g*=3m [V2]
= 3 is a factors of ¢*
= 3 is a factor of g also [':]

So both p and g have 3 as their common factor,
which contradicts the fact that p and q are co-
prirme

[}

So are assumption is wrong

Hence .f3 is a irrational

30, Number of apples = 36

MNumber of bananas = 60

MNumber of mangoes = 42

36=27x32
B0=2"x3=x5
d2=2=3=7
(i HCF (36,60)=22 x 3
=12
Khushi can invite atmost 12 guests.
[
(il Each guest will get 3 apples and 5
bananas. [11
(i (a) HCF {36, 60, 42)=2x 3 M
= Ml
Khushi can invite atmost 6
guests.
OR

(b} Costof 1 dozen of bananas = 160
Cost of 1 apple = 15
Cost of 1 mango = T20 )]

Total amount spent on 60
bananas, 36 apples and 42
mangoes

=5x60+ 15 %36+ 20 %42 [1]
= 11680

2 : Polynomials

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

pl-a)=0 {By factor theorem}

2(-ay + 2a(-a) + 5(-a)+10=0 ['4]
28 - 2a° - 5a+10=0 [l
a=2

If x =1 is the zero of the polynomial
pix) = ax? —3{a—1x-1
Then p(1) =0 [¥4]
a(1?-3a—-1)-1=0
-2a+2=0
a=1 [4]

3.

Given o and [} are the zerces of guadratic
polynomial with ¢ + [} = 6 and afi = 4.

Quadratic polynomial = k[x* — 6x + 4], where k
is real. [1]

Answer (d} 1
2 is a zero of polynomial p(x) = kx? + 3x + k.
= pl2)=0

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

—
= dk+68+ k=0
— 1

Sk=-6
k:.-_ﬁ
5

Option {d) is correct.
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5.

10.

1.

12.

13.

Answer (a) ]

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

-~ Number of zerpes is 3.

Answer (b) [1]
Let fix) = %2+ 3x+ k

fiz) = (2P +3(2)+ k=10

= 4+6+k=0

= k=-=10

Hence, oplion (b) is correct.

Answer (a) ]
Cluadratic polynomial

= x* — (sum of zeroes)x + praduct of zeroes
=¥ - (-Bx+6

=y + B+ 6

Hence, option (a) is comect.

Answer (b} [1]

K[x* — (sum of zeroes) x + (product of zeroes],
where K is a non-zero constant,

pix) = Kx® = 54]
Answer (c) [l
pix)=x*-5x+6=0
x—2)x-3)=0
x=2 x=3
Answer {a) [1]
Polynomial, p(x) = x* + 99x + 127

b
Sum of zeroes =~ = -99 = negalive

G
Product of zeroes = = 127 = positive

S0, both zeroes must be negative.
Answer (c) 1]

As, we can see from the graph maximum height
is achieved at 1 = 1 5.

Height attained at =1 s
h=={1F+2(1)+8=9m

Answer (b) [1]
Quadratic polynomial
Answer (¢} [1

As, we can see from the graph ball reach
maximum height at f = 1 5.

14,

15,

16,

i

18,

19,

20.

21,

22,

23.

Answer (b) 1

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

Answer {b) [1]
Zeroes of the polynomial, h = L +2t+8=0
—(F-2t-8)=0
= (t-4){1+2)=0

f=4and{==2
Answer {d) )]

Zeroes of a polynomial fx) would be those points
where the graph fix) will touch or cut the x-axis,

Mumber of zeroes = 5
Answer (c) ]
Graph intersects x-axis at 3 points.
Answer (a) ]
Required palynomial = Kx* — 8x + 5]
Answer (b) ]
ply=1+a+2b=0
= a+2b=-1
and g + b=4

= h=-handa=9

Answer (b} 1
g+ p=k+8and aof =4k -2
{1+|Ei=c£2[-','-
= k+6=2k-1
k=7
Answer {b) 11

plx)=x*+5x+6
pi-2) = (27 + 5(-2) + 6
=0
Answer (b} 4]
x? — 2% — 1 is the required polynomial.

Answer (d) [1]

ranpst

g+ [@F=0
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24, Answer (d} [1]
A1 0B
o B op
3 =7
i+ =, 1= —
b=g W=

25.

26.

27.

e+ 3x4 3
afi H-7y 7
plxy = Byl + 37x - (k=2)

Let «x, [\ be the zeroes of p(x)

=

1
= -, [Given condition]

aff =1 () [¥]
~(k -2
Also, uf= i—ﬁ—} (i) [
From (i} and {ii),
k-2
P! - b (4
= 2-k=8
= k=—4 ['3]
For given polynomial
x* — (k+ B)x + 2(2k — 1), [
Let the zeroes be o and [.
So, |!'1+ﬁ=—'.t?‘.=_fq:+ﬁ1 “'ﬁ‘__g=4k_:._2 [1]
a a 1
Sum of zeroes = 1 (product of zeroes)
1

= o+f= -2-:1[3 [
= k+5=;(4k—21
= k+B=2k-1

k=7
So, the value of kis 7. [1

w and f are zeroes of the polynomial
fix)=x-4x-5

— H+ﬁ=-§=4and{1[}=£=—5. where a =

a8
1,.b=-4, c=-5 [1]
Mow, o2 + fi2 = (u + B2 — 20 [¥4]
= {4) - 2(-5) [
=16 + 10 [V
=26 [V]

28

29,

Let oo and [} are the zeroes of the polynomial fx)}
= ax* + by + ¢

b
(o B) = — ) 2

c
and cfp = -

i)

1 1
According to the guestion, 5 and E are the

[

zeroes of the required quadratic polynomial
Sum of zeroes of required polynomial

S = 1 +1
o [
_atp
o
-b
=— i)

c
[From equation (i) and {ii)]
and product of zeroes of required polynomial

Tiici
= —

a« B
F =

[

=3
P e

S5 v 4

[From equation (ii)]
Equation of

polynomial

the required quadratic

= R{XE ~-8'x +P’]‘ where k is any non-zero

[2]

constant
—B
k[xz —{—ﬂJ;H EJ
c c
[From equation (i) and {iv)]

b a
k[x‘z +—X +—]
(s ()

[

w, [} are zeroes of the polynomial x* — 5x + 6.
m+l=5and of =6
Let 5 and P be the sum and product of zeroes

Required quadratic polynomial is

kfxz B -
6 6 where k is any non-zero

N,

constant.

131
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3 : Pair of Linear Equations in Two Variables

x+2y-8=0
Zx+d4y-16=10

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

b
(al , the )
ﬁ'z bz ‘32 o b4

There exists infinite solutions

g = E 5 Ga = E

Lines are coincident and will have infinite

solutions. [%]
For any real number except k = -6 1]

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

k2
= 371
= k+-6
For any real number except & = -6

The given eguation represent twe intersecting
lines at unigue point.

Answer (d) )

25

E Cp

For no solution:

L.
dy
Lot
2 Kk -3

=5 k 2

Hence, option (d} is correct,

Answer {b) 1]
For no solution,

5.

Answer (d) 1
Perimeter, 2{/ + b) = 14 L)

f=2b+4 --{ii}

Answer {a) M
(=5, 6) is the solution of x = -5 and y = B
Answer {b) 11

For, infinitely many solutions

k=19

Answer (a) 11
32x + 33y =34 {1}

33x + 32y = I B 1]

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

Bhx + By =Bhorx+ y=1 __ (i)

and-x+y=3 (i)
Adding equation (i) and (iv), we get
=2

Substituting the value of v in equation (iii),
= =1
Answer (c) [1]

iftwo lines ax+ by+c,=0and ax+by+
¢, = 0 are parallel, then

It can only possible between 3x — 2y = 5 and
—12x + By = 7.

Solution for 10 to 14 :

For Amruta, x + (6 — 2)y = 22

Le,x+d4y=22 ()]
For Radhika, x + (4 — 2}y = 16
e, x+ 2y =16 B (1))
Solving equation (i) and (ii), we get
x=10and y =13

i.e., Fixed charges (x) = $10 ._.{jii)
and additional charges per subsequent day
(vi=13 (V)
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Answer (d} M
X+ 2y =186 [From equation {ii)]
Answer (c) ]
x+dy=22 [From equation (i)]
Answer (b} [
x =710 [From equation iii)]
Answer (d) [
y=73 [From equation (iv]]
Answer (c) 1]

Total amount paid for 2 more days by both
Sx+dy)+ 2y + (x4 2)) + 2y
=2x + 10y
=2=x10+10= 3
= 50
Answer (¢) ]
x+ ky=25
Atx=2 v=1
2+k1=5
k=3
Answer (d) [1]

T 2
—_— =
-3 -6

Answer {c} [1]
2x-5y-6=0
-Gx+ 15y +18=0

A_=1_-1

3 3 3
2x+3y=7
(k= 1)x + (k + 2)y = 3k

For this pair of linear equations to have infinitely
many selutions, they need to be coincident [V4]

2 ) 7

k-1 k+2 3k e
Upon solving we get
k=7 (]
Since it is a rectangle
i(AB) = f(CD)
X+ y=30 (i) [z

20.

21.

f(AD) = ((BC)

x—y=14 (i} A
Adding (i) and (i), we get

2x = 44

x=22 [l

Putting x = 22 in eguation (ii)
2Z2—y=14 = 22-14=y

y=48

x=22andy=8 ['4]
For infinitely many solutions

ﬂz?izﬂ KA

a b, ¢

[From | and Il]
c =36 [l

[Fram 1l and 1]

c=006

(i} " =12{(c—3)
cf—12c+36=0
[c-86)P=0
c=6

Hence the value of ¢ is 6. [

[From | and I11] [4]

X+ 3y=6

2x -3y =12

Graphof x + 3y =6 :

When x = 0, we have y = 2 and when y = 0, we

have x = 6. [
Therefore, two points on the line are (0, 2) and
(6, 0). ['4]

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 v = 0,

we have x = 6. ['4]
Hence, the two points on the line are (0, —4) and
(6. 0). ["a]
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22.

23.

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

¥
4

8745432 1]
-
—a

||-I'|
R I I T

B

[

140, —4}

544;.'\&.\%4

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

W asb i)
b a
ax — by = 2ab (i) [l

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

a
—x—y=2a
b ¥
ax by
- = —g+h
b+ oa - y
b-a
—Zl=a-b
=3 4
y=-a

Substituting v = —a in (i)

a b
—¥——(—8)=a+b8
5 a{ } [%]
Gy-a
b
x=b
x=bandy=-a ['a]

Lets say numerator = ¥

Denominator = ¥

Given x+ y=2y—3

= |k-y+3=0 wli) 1
From the next condition

X__

y—1

B s

24,

25,

i) m

Solving (i) and (ii)
x=4
=7

Fraction = —;5 M

§+ 3y =8 () ]

%_4};: 5 ...y [

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

18 12y =32
X

%—1@:—15 [l

3 _
x
x=2 [l

Substitute

x =2 in (i)

2+3y=48

Iv==6

y=2 [z

x=2

y=2 4]
Let the present age of father be ¥ years and the
sum of present ages of his two children be y

years, [l
According to guestion
x =3y [
= x-3=0 i)
After 5 years,

x+5=2(y+10)
= x—2y=15 il [¥]
On subtracting equation (i) from (i), we get .

17

x — 2y = 15
¥ — 3y = 0
B g =
y = 15
On substituting the value of y = 15 in (i), we get
x—3x15=10
x=45 [l
Hence, the present age of father is 45 years.

[l
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Let the numerator of required fraction be x and
the denominator of required fraction be y (y = 0)

According to question; [
x-2_1

¥ 3
= X-G=y [
= dx—y=6 )
and

x 1

y-1 2
= 2x=y-—-1 [4]
= 2x—y=-1 L)

On subtracting (i) from (i), we get :

Ix -y = 6
2% - ¥ = -1
™ i 1]
x = T
On substituting x = 7 in (i}, we get
3(7)-y=6
= == 6 - 21
soyp=15 [4]
Hence, the required fraction is X l.
y 158
Given lines are 2x+3y=2and x - 2y =8
2y+3py=2
_2-2x
) 3
x 1 | -2 4
y 1o |2 |-2 [l
and x — 2y = 8
_x—8
= }"——2
x¥ |9 [8 |2
y |[-4|0 [-3 [

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

¥
: a o ¥ 0 0
[1%4]
The graph of two given equations intersect at
(4, -2)
s Solutionof 2x+ 3y=2andx -2y =8 is
x=4andy=-2 [*]
28, 2y—x=8 [l
x |0 |-8
yv| 4|0
Sy —x=14
x =4 8B
i
2|4 (4
y—2x=1
x {01
i
103 el
7] [1%1
X
29, (A} Let required fraction be ;
According to question,
x+1 =
y...‘] [1]
=x+1=y-1
=x=y-2 A1
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30.

X 1

Also, m 3

=2x=y+1 B (1)) 1]
From equations (i) and (i}, we get
2y—d=y+1

¥y=4a

L x=3

X 3
Required fraction ; is 5 [1]

OR
(B) 3x+ y=1
(2hk=1px+{k=1)y=2k+1

1 1

For no solution; Tk k1 # ki ['2]

= 2k=-1 k-1 7

2k-1=3k=-3

k=2 4
1 1

Ao, 17 TR L]

e+ 1% k-1 (]

= KE=2 [Va]

) 5x+4y=9500  ..{i)
4x + 3y = 7370 (i) [

(i} (a) Multiplying {i} by 3 and (ii) by 4 we get
15x + 12y = 28,500 ...(iii)
16x + 12y = 29,480 _.(iv) 1]
Subtracting {iii} from (jv)
16x + 12y = 29,480
15x + 12y = 28,500
i S o T [l
X = 980
Prize amount for Hockey = T980 per
student
OR
(b} Multiplying (i) by 3 and (i) by 4; we get
15x + 12y = 28,500 .. .(jii)
16x + 12y = 29,480 _..(iv) [%]
Subtracting (i) from (iv)
16x + 12y = 29 480
15x + 12y = 28,500
{-) -} ) [V
x = 7980

31

Putting x = 980 in (i} :

5(980) + 4y = 9500

= y=1150 [
+ Prize amount of Hockey = T80 per

student Prize amount of Cricket = $1150
per student

= Prize amount per student of Cricket is
greater by $170 [

(ii) Total prize amount If there are 2 students
gach from 2 games = 2(x + y)

= 2(980 + 1150) [%]
= 74,260 [l
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 ~ABC = 907)

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

Mow take a point D on BC that is equidistant
from A and C (Please nole thal snake is moving
towards the pillar) [¥]

+9m

[z

Hence by condition AD = DC = yisay)

Take BD = x

Mow consider triangle ABD which is a right
angled triangle

Using Pythagoras theorem {AB? + BD? = AD®)

9 432 = Al
Bl= == (y=x)iy+x [zl
81y + x) = (y — x) [
y+x=BC=27

Hence, 8127 = {y—x)=3 [*]
y—x=3 Lfi)

y+x=27 - i) [l
Adding (i) and (i), gives 2y = 30 0r y = 15 [1]
x=12, y=5 [1]
Thus the snake is caught at a distance of
x meters or 12 meters from the hole. [*:]
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4 : Quadratic Equations

Answer (b}
Given a quadratic eguation
¥ —3x—mim+3)=0

= ¥2-(m+3+mx-—mim+3)=0 [Vl
¥x={m+3)+mx—-(m+3)=0
(x—{m+3)x+mp=0

=—-mm+3 [V

Answer (a)

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

Therefare, y = 1 will satisfy both the equations,
a1?+a(1)+3=0
= g+a+3=0
= 2a+3=0
o3
2
Also, (1TE+{1)+b=0
= 1+1+b=0
= b=-2

ab = ::-3-}{—2 =3
2

[

= &

Answer (d}

Let the roots be 2 and
2+f3=0

= [ ==2

= Product of roots = (2}{-2) = 4
= Quadratic equation =x2-4=10

[

Answer (¢}

(V2x +/3)° + x2 =3x% —5x

[l

= 2%+ 3+ 2,[Gx + ¥ =3 - 5

= 26x+5x+3=0

- Mot a quadratic eguation
Answer (a)
¥ 4+3x—10=0
(*+B}x-2)=0

= x=-5 2

(]

B.

10,

H+BEx+9=0
2 +23x+ (3F=0 [
(x+32=0

=+ ¥ =-3 is the solution of ¥* + 6x + 3= 0. [¥]

33xE +10x+43 =0.
Discriminant for ax2 + bx + ¢ = 0 will be
b* — 4ac. ]

For the given guadratic equation
- (107 -4(343) )
=100 - 36
= 64
Given gquadratic equation is,
pxz—E'J'pr+15= ]

4l

Here, a=p, b= —Eﬁp, c=156
For raal equal roots, discriminant = 0

b?=4ac=0 [

(—2¢'§p}2 ~4p(15)=0
20p - 60p =0
20p(p - 3)=0
p=3orp=0
But, p = 0 is not possible.
p=3 (4]
x=3is one of the root of ¥ — 2kx —6 =0
(3 - 2K(3)-6=0
9-6k —6=10
3—-6k=0
3 = Bk
o=l
6 2
X +4x+ k=0
Roots of given equation are real,
D=0
= (4P -4xkz0
= —4kz=-16
= k=4

k has all real values < 4

[]

k [

[¥2]

[
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M. 3 -10x+k=0
Roots of given equation are reciprocal of each
other,
Let the roots be  and . [
o
Product of roots = £
a
;} u_.l :E
o 3
k=3 vl
12. Quadratic equation 3x? — 4x + k = 0 has equal
roots
= D=pb"—4ac=0 where a=3, b=-4 and
c=K
= (4P -4=3xk=0
= 16-12k=0
16 4
k= —
= "T273 [l
13. Answer () [1
(A) is true but (R) is false.
14, Given, mxix =7} +48=0
= mx2-Tmx+49=0
D =(Tm)* -4mx49 [1]
49m* - 4m=49=0
49m* = Amx= 49
m =4 [+ m= 0] 1]
15. Given quadratic equation is 2x? = 2kx + 12=10

Here a=3 b=-2kand c= 12,

The guadratic equation will have equal roots if
A=0

b? —dac =10
Putting the values of a, b and ¢ we get
(2ky —4(3)(12)=0 [l
= 4kf—144 =10
= 4k =144

k2="—j‘—‘=35

Considering sguare root on both sides,
k=436=16
Therefore, the required values of & are 6 and -6. [1]

16.

17.

18.

4f3x% +5x-2J3 =0
= tw'ﬁxz +Bx—3x—2u"§ =0

= 4x(V3x+2)-3(v3x+2)=0 ]
= [:Ax—ﬁ){ﬁx+2]:ﬂ
x:*‘? ar x=—% 1

Comparing the given equation with the standard
quadratic equation (ax* + bx + ¢ = 0), we get
a=2 b=aandc=-a°

~bh++kh® -~ dac

Using the quadratic formula, x = 5

we get:

—————————————— [

-a+3a _a

== 0
4 2 &
So, the solutions of the given quadratic equation

-a-3a
T =—8

= K=

a
are x = 3 or ¥=-4a. ]

4x2 + 4bx — (a2 - %) = 0

g, 4
= x+o=#+2
2
x=:?_ig
2 2
-bh—-a -b+a
¥ = — T
- 2 2

a+h a-h
Hence, the roots are _[TJ and {—2 J M
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Given =5 is a rool of the quadratic equation
22 + px—15=0.

-5 satisfies the given equation.
2(-5F +p(-5)-15=0
50-5p-15=10
3I5-50=0
5p =35
= p=7 [1]
Substituting p = 7 in plx® + x) + k = 0, we get
Tix2+x)+k=0
Tt +Tx+ k=0
The roots of the equation are equal.
Discriminant = b% — 4ac = 0
Here, =7 h=7, c=k
b? —d4ac=0
(7)? — 4(7)(k) = 0
49 — 28k =10
2Bk =49
_48 7
28 4
Quadratic equation px* — 14x+ 8 =10

K [

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

Second root = 6x

From the equation : Sum of the roots = +%

Froduct of roots = 8
P

x+5x=E.
i)

[

[

21.

22,

23,

24,

42 -8x-1=0
D= b? - 4ac, where a = 4, b= - 5 and
g==1 [%]
= D=25+16=41 (%]
= D=0 [l
The given equation has real and distinct
roots [
% +2J2x-6=0
x? +32x-J2x-6=0 [1]
x{x+3a@}—u‘r§[x+3ﬁ} =0
(x+34Z)(x-+Z) =0
= x=-3J2.42 )]
{A) Discriminant (D) of a quadratic equation

ax? + bx + c=0is b — dac

1
Discriminant for 3x% — 2x + - 0is

D={—2}2—4{3}[%J=D

(1
Hence, roots are real and equal. 1
OR
B ¥ -x-2=0
=¥ _2x+x-2=0
= xx=2)+1{x=2)=0 11
= {x-2)(x+11=0
=x—2=0andx+1=0
= x=2and x=-1 1]
Hence, roots are 2 and =1
(A Forax? + bx + c= 0,
~f
Sumafrmts-;- [
¢
Pmductnfronts=; [V
= For2Z-9x+4=0
e e i
Sum of rools = 5 2 [4]
4
F'roductofrmts=-2—=2 [
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25,

2B.

27.

28.

R

(B) Forax*+bx+c¢=0 D=8 -4ac

Fordx® -5=0

D= (0F — 4(4)(-5)

=80
D=0
Roots are real and distinet.

Let assume two numbers be x, y.
Given, x+y=8 = x=8-y ..}

1,1_8
x y 15
e O RED - SO -1
Xy 15 xy 15
= x¢=15

From {i) xy = y(&8 —y} = 15
Y-8y+15=0
¥y=3,5=x=523
The numbers are 3 and 5.

x> -3/5x+10=0
For any quadratic equation

7
ax® +hy+c=0 = x:?ﬁg‘ﬂ
a

For the given equation

_3J/5+./45-40
2

X

X

45 —dax + {a* = b%) =0

= (dx*—dax+a’)- b =0

= [[2x*)-22xa+ 3] -b =0
= [(2Zx—a)]-b"=10

= [(Zx—a)—b]l{2x—a)+ bl =0

_351\5
2

= [[2Zx—a)—b]=0or[[2x—a}+ b] =0

xudth  a=h
2 2
ax? -26x+2=0
= sz—ﬁx—n@x+2= 0

= Bx{Bx 3] 2[Bx 3] =0

— 1

[
[
[l
[/

[

[

[l

]

[

[

[

(1

[

M

29,

30,

V3x-+2=0
= J3x=42
oo 23 A6
= \E {JE:IE 3

(k+d4p+ (k+1)x+1=0
a=k+4 b+ k+1,c=1
For equal roots, discriminant, D =0
= ht—4ac=0

= (k+1f—4k+4)x1=0
= K+ 2k+1-4k-16=0
= K-2k-15=0

= 2 —5k+3k-15=10
— kik=5)+ 3(k-5) =0
= (k=5)}k+3)=0

= k=5o0r k=-3

1

[

|

)

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

equation has equal roots.

1

For the given equation, v3x% -242x-2{3=0
Comparing this equation with ax® + bx + c = 0,

we obtain

a=v3, b=-22, c=-23
Now, vD = Vb7 - 4ac
= {[-2v2)" - 4(+3)(-2¥3)
~8+24=32-4J2

Using quadratic formula, we obfain

. —b+b* —dac
- 2a
~(-2v2) £ 42
P A
243 243
VEi2fz o202
V3 V3
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31.

32.

33.
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= X= 3;',- or x——”@
= N ;
- or x=£
=% I—Jgﬁ Jﬁ-
x=4/6 or x:%_;;z: ]

Given ad = bc for the equation (a2 + b¥)x? +
2(ac + bd)x + (¢ + d%) = 0,

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

D = 4{ac + bd)® — 4(a® + b?)(c? + d%)
D = 45%c? + 4b%d? + Bachd — 4a%c? — 4b%7 —
4b'c? - 4a'd? [1]
O = =4(a*d® + b*c® = 2achd)
D = —4{ad - bc)*
Given ad # be
D=0
Quadratic equation has no real roots, 1

Let the usual speed of the plane be x km/hr.

Time taken to cover 1500 km with usual

speed = 15}?“ hrs

Time taken to cover 1500 km with speed of

1 500
+100

15DD 1500 4‘E
x  x+100 2

1500 _ 1500 _ 1
X x+100 2
X100 - ¥ 1
|__ x(Xf1ﬂD}J=E [
150000 = 2 = x{x + 100)
%%+ 100x — 300000 = 0
x* + 100x = 300000 = 0
x=-=600 or x= 500
But speed can't be negative.
Hence, usual speed 500 km/hr.
Let the duration of the flight be x hours

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

1500

[

Distance 600

Speed= —— =——km/h
e time X [
Duration of the flight due to slow down
30 1 ; .
=Xt 80 Xt 3 According to guestion  [%]

35,

E_zn_ffnl:m Al
2
=% E—ﬁfl
2
3(2x+1)—6Bx
= {(Ex-}ﬂj =] el
_ Bx+3-6x _
¥(2x +1)
3 s
7 x(2x41)
= 2% +x-3=0 ['4]
= 2x'+3x-2x-3=0
= x2x+3)-1{(2x+3)=0
= (2x+3){x—1)=0
x=1 [4]
Original duration of the flight is 1 hour,
For equal real roots, [¥4]
Discriminant, D=0
Here, equation is
pXix=2)+6=0
= pE—-2px+6=0 [
D=t -dacforad +bx+c=0
Here,
D= (-2pf - 4(p)(6) [l
= 0=4p?-24p [
= 0=4dp(p-6)
p=0orp=6 [
But p # 0 as coefficient of x° should be non-zero.
p=6 4

Let the sides of the two squares be x cm and
y em where x > ¥,

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

By the given condition :

x2 + % = 400 i)

and 4x — 4y = 16

= dr—y)=16 = x—y=4

= X=y+4 AT M
Substituting the value of x from (i) in {i), we get !
(y + 4)° + y* = 400
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a7,

= ¥ +16 + 8y + y* = 400

2y + 16 + By = 400

W+day—192=0

¥+ 18y —12y—-192=10

Wy +18) —12(y + 168) =0 [1]
(y+ 1610y —-12)=0

y=-16 aor y=12 ]
Since, y cannot be negative, y = 12.
So,x=p+4=12+4=16

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

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

J

LUl

T

Given :
Differance between the natural numbers = 5
x—y=5 i}

Difference of their reciprocals % {given)

L W
y = 10 ]
= i 1
Y 10
i
xy 10
= xy=350 iy [1]

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

(y+5)y=50

P+5y-50=0

W+ 10y-5y-50=0

wy +10) = 5(y + 10) =0

(¥ =5}y +10)=0

y=5o0r-10 ]
As y is a natural number, therefore v = 5

Lo

4l

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

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

D=0 [

38

= (k+1P-4x(k+4)x1=0

= K+2k+1-4k-16=10

= kK —-2k-15=0

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

= (k-B)lk+3)=0

= k—5=0 or k+3=0

= k=5or-3 1]

Thus, the values of k are 5 and 3.
Fork=5(k+4p2+(k+1x+1=0
= 9 +Bx+1=0

= (BxF+23x)+1=0

= [(Ax+1E=0

= X-x+1=0 [For
= (x-1F=0
= x=1,1 [l

= -3]

Thus, the equal roots of the given guadratic

equation is either 1 or —; M1

Let /| be the length of the longer side and b be
the length of the shorter side.

Glven 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,

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

Consider the following figure of the rectangular
field.

o C
Diagonal
Breadth
H
A Length .

By applying Pythagoras Theorem in AABD, we
haive,

Diagonal® = Length? + Breadth? M1
= (16 + b2 = (14 + b2 + b?
= 256 + b2+ 32b =196 + b? + 28b + b*
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= 256 + 32b =196 + 28b + b?

60 + 32b = 28b + b?

b? - 4b-80=0 [1]
b -~ 10b + Bb - 60 = 0

b(b — 10} + 6{bh — 10) = 0

(b +8)b—-10)=0

(b+86)=0o0r (b-10)=0

= b=-Gorb=10

IS O

As breadth cannct be negative, breadth = 10 m

Thus, length of the rectangular field = 14 + 10
=24 m, [1]

Let ¥ be the first speed of the train.

Wae know that, Distance _ time
Speed

Thus, we have,
54 A 63

-=3 1
x x+B 1
- 54({x +6)+63x -3

x(x +86)

B4({x + B) + B3x = 3x(x + B)

Sdx + 324 + 63x = 3x% + 18x

7% + 324 = 3% + 18x [1]
3 - 11Tx—324 + 18x =0

3xf —99x-324=0

x*-33x-108=0

¥ —36x+3x-108=0

X(x—36) + 3(x—36)=0

(x + 3){x=36)=0 1]
(x+3)=0o0r (x—-36)=0

| A e

U

= X=-30or x=136

Speed cannot be nagative. Hence, initial speed
of the train is 36 km/hour. [1]

Let the speed of the stream be s km/h.

Speed of the motor boat 24 kmih

Speed of the motor boat (upstream) = 24 — =

Speed of the motor boat {downstream) = 24 + 5
[l

According to the given condition,

32 32

24-5 24+s

41,

42,

1
e
32( 24"'5__24"'5 =1

. 576-§°

A2 % 25 = /76 — &

2+ 645 - 576 =0

(s+72)s-8)=0

=—J2ors=8

Since, speed of the stream cannol be negative,
the speed of the stream is 8 km/h. 1
Two taps when run together fill the tank

. 1
in 3—hrs
13

[l

[l

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

Partion of tank filled by B {in 1hr) =
X+3

Pertion of tank filed by A and B (both in 1hr) = l%

1 1 13

x x+3 40
(x + 3 + x)40 = 13(x){(x + 3)
80x + 120 = 13x% + 39x

= 13x2 —41x—120=0

13%% — 65x + 24x — 120 =0

=5 x=5or —22
13
[But negative value not be taken)
A fills tank in 5 hrs
B fills tank in 8 hrs

Let the speed of stream be x km/ hr,

)

!

[
(1

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

Time taken = [ 1_524_J hr [

- X
Mow, for downstream: speed = (18 + x) km/hr

Time taken:[ 24 J hr [/
18+ %
Given that,
24 24
B-x 18ix (%]
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43.

4= 24 24
1B+x 18-x
ve 24[(18 - x)— (18 + x}|
24[-2x]
1= LS
324 — x* [
—324 + x% = —d8x
2+ 48x-324=0 [

¥+ 54x —B6x-324=10

(x +54)x—6)=0

x==54 or x=6 ['4]
= —54 km/hr (not possible) [

Therefore, speed of the stream = & km/hr,

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

Then, (x + &) will be the new average speed for

remaining 72 km. [l
Total time taken to complete the journey is 3 hrs.
g3 72
o L I =3 !
x  (x+86) Ll
[ .. Time = Distance |
| Spead
Bax+378+7Tex
o e F a5
X{x+6) (A
= 135x + 378 = 3x% + 18x [V
= ¥ -39x-126=0 [
= (x—42)(x+3)=0 [
= [x=42] OR [x=-3] [l
Since, speed cannot be negalive,
Therefore x = 42 km/hr. ]

Let the tima in which tap with longer and smaller
diarmeter can fill the tank separately be x hours

and y hours respectively. [V]
Aceording to the question
1.1_8 :
s o et L
'y 1 (i) [¥]
and x=y—2 (i} [']
On substituting x = ¥ = 2 fram (i} in {i}, we get
1 1_8
= Ya
y-2 + y 15 L4l
o ¥rY—2 8
yi-2y 15

45.

48,

15(2y - 2) = 8(y* - 2y)

30y — 30 = 832 — 16y

8y2 — 46y + 30 =0 A
4y - 20y - 3y+15=0

(4y-3)ly-5)=0

(I

I

bl

= y=2.y=5 4
Substituting values of y in (i}, we get

x=g—2
4
=;—5 x=3
i (4
N OKE—
4

time cannut]
be negative

Xx=5-2

X

F

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. [

Let the units digit of the two digit number be x.

14
Ten's digit will be 2 ']
According to question,
10> 14 %+ 45-10x+ 12 [
X X
2
i M ras 10K +14
X x
2 2
- 140+ x° +45x _10x" +14 [l
X X
= 9x* —45x— 126 =0
= O9*-63x+ 18x-126=0
= MWx-7)+18(x-T)=0 2]
= (x=T7}{9x+18)=0
= Eitherx=7orx=-2 [¥]
=7 [* x+-2]
14
Ten's digit = 7 = 2 [\
So, the number is 27. ['4]
Let age of hay be x years, then age of his sister
will be (25 — x) years ['%]
Product of their ages, (x)(25 — x) = 150 [*4]
= 25x — x° = 150 ['4]
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= x-25x+150=0 [
= {x-15)ix-10)=0 1]
= x=10and 15 [
Hence, their present age’s are 10 years and 15
years. 2]
47. (a) 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

24 :
= ,'-"—? .- 1]
and

10x+y—18 =10y + x

= 9x-9y=18

= X—-y=2 =it} [1]
From equation (i) and {ii), we get

or ¥ —2x—-24=0
orxl —6x+4x-24=0
or (x —B)x+4)=0

x=6orx=—4 [l

x = 6 [Because x can’t be negative]

From (i),

y=4d

Original number is 64. 1]
OR

Let x and y be the two numbers such that
X=y
According lo question,

X — =180 i) [z
and y* = 8x L) 4]
From (i) and (i), we get

x2-8x-180=0 [l
or(x—18)(x+10)=0 ['3]
x =18, -10

x =18 [Because x cannot be negative] [
From (i}
Put x = 18 in equation {ii}, we get

y =144 4
ory=+12 [V
-~ Reguired numbers are (18, 12) and

(18, —12) [l

48. Let assume the two numbers to be x, v (¥ > x)
Giventhat y—x=4 = y=4 + x LM

1_1_4

X y_Z‘l [
= ¥Y-x_4

Xy 21

4 4

s i 1
B xy 21 il
= xy=21

x4 +x)=21 ]

¥+d4x-21=0
(x+7)x=3}=0

x=-7,3 [
y==-37
- MNumbers are =7, -3 or3, 7 1
49. 9x2 - 9(a + b)x + (2a° + 5ab + 2b%) = 0
Discriminant
D =81(a + by — 36(2a° + 5ab + 2b%) [
D = 9[9a® + 9b% + 18ab — Ba? — 8b? — 20ab)
D = 9[a? + b2 — 2ab] [
D=9(a-bf] m
- +9(a +b)£+/9(a-b)* ]
2x9
p _9fa+bjt3a-b)
18
x=35+3b+3_b, da+3b-a+b i1
6 6
x=2ath a+2b [
3 3
50. Sisrootof 2%+ px—15=10
2(-5P + p(-5) - 15=0 [
1M-p-3=0
p=7 ]
plx? + x) + k = 0 has equal roots. Ml

TP+ Tx+ k=0 [Aswe knowp=7] [1]

Discriminant = 0

0 =48 - 28k [11
28k = 49

ki
k=1

- 1
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51

52.

53.

Let the required three integers be {(x — 1), x and

{(x + 1). [l
Now, (x — 1) + [x.(x + 1)] = 46

(x2—2x+ 1)+ [x% + x] = 46 ]
2% —y—-45=0

¥ —10x+9%—-45=0 [
Zx{x—5)+8(x-5)=0

(x-5)2x+9)=0 [

Xx=5orx=-=92
So, ¥ = 5 [Because it is given that x is a positive

integer] 1
Thus, the required integers are (5 -1), fe. 4, 5
and 6. 4]

Let the smaller number be x and larger number
be

¥ = = B8 i)

y=2x-5 -} [1]
In equation (i}

(2x — 5§ — x* = 88 [1]
dx% — 20x + 25 — x% = B8

¥ —208—-63=0 [1]

By splitting the middle term,
I -27x+7x-63=0

Ix=9)+T(x=-9)=0 [11
(¥=93x+T)=0
= x=9 and x=-7/3 |

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

Time taken {t) = %- ]

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

=g [l

55.

180 _,_180
5+9 5
(189 + s)s = 1805 + 1620 1
1895 + 52 = 1805 + 1620
s +9s—-1620=10 11
= 5t 4+ 455 - 365 —1620=10
= 5=-45, 36 [ & cannot negative] [1]

ls = 36 km/hr
Total cost of books = 80
Lat the number of books be x.

So, the cost of each book = ?E 1]
X
Cost of each book if he buy 4 more book
B0
=7 1
x+4 1l
As per given in question ;
BO 80 _
X x+4 [
> B0x+ 320 - 80x S
x(x+4)
> 232{1 =
X +4dx
= xX+4x-320=0 1
= fx+ 20)x—-16)=0
= x=-20, 16 [

Since, number of books cannot be negative.
So, the number of bocks 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, 11

Maow, the sum of their reciprocals is ; . therefore

1 ;S ;
x+9—x_2 [l
9-x+x 1
T Ry 2 1l
S
9x-x* 2
= 18=0x- ¥ (]
= -9 +18=0
= (x-8)x-3)=0
= x=6 3 1

If x = 6 then other number is 3.
and if ¥ = 3 then other number is 6.
Hence, numbers are 3 and B, [11
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5 : Arithmetic Progressions

Answer (c)
Given common difference of the
AR =d=13

Lets say the first term = a

a,=a+19d=a+18x3
=a+57
de.=a+14d=ag+ 14 %3 [¥2]
=g+42
8y —8y; =8+ 57 —a—42
=15 [¥]
Answer (c}

The first 20 odd numbers are 1, 3, 5, ... a9

This is an AP with first term 1 and the common
difference 2. [l

Sum of 20 terms = 52.:;

S = 22]2(1)+(20-1)(2)] =10[2+38] =400 [y

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

Answer (¢}

Common difference =

1-6g
3q

1 = 1—_Et;‘ =1 = ._Eq )
3q 3q 3q 1]

Answer (¢}

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

We need to find the value of y.

We know that if a, b and ¢ are in AP, then :
b—a=c-b

= 2b=a+c

23y +5)1=3y—1+5y+1

By + 10 = 8y

10 = By = By

2y=10

y=95

[]

Lo

U

Hence the correct option is c. [V

5.

10.

11,

Answer (a)

2x, (x + 10}, (3x + 2) are in AP,
x+*10-2x=3x+2-x-10

= x=6

[

Hence, option (a) is correct.
Answer (c)
10" term = p + {10 — 1)g

aig =p+9q|

Hence, option (c) is correct.
Answer (a)
{4k = 6) = (k + 2} = (3k = 2) — (4k — 6)
= 3k-B=-k+4
= 4k = 12
= k=3
Answer (b)
A:b—a=c-b5b
= 2h= g +¢
R : Sum of first n odd natural numbers = n#
First term of an AP = p
Common difference = g
Ta=p+(10-1)g
Toh=p+9

[l

(1

[l

[2]
[

Given %. a, 2 arein AP

[z

[

Given an AP which has sum of first p terms
=ap® + bp
Lets say first term = & & commeon difference = d

ap® +bp = g-[2k+ (p—1)d|

2ap + 2b =2k + (p-1)d

2b + 2ap = (2k — d) + pd [
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12.

13.

14.

15.

Comparing terms on both sides,

2k —d=2b

Comman difference = 2a
Firstterm = a + b [l

If k+ 8, 2k—1and 2k + 7 are the consecutive
terms of AP, then the common difference will be
the same.

(2k—1)—(k+9)= (2k+ T)— (2k— 1) [¥4]
k—10=8
k=18 ['4]
Given
8, —a, = 84 i)
Inan AP a,, a,, a,, 4, .....
a, =a, +(n=1)d d=common difference
a8y, = @, + 20d ()]
a, =a, +6d (i) [
Substituting (i) and (iil) in {i)
g, + 20d — a, — 6d = 84
14d = 84
d=6
Commaon difference = 6 [
a, = 4
a+Bd=4{asa =a+(n-1)d)
butd=-4
a+6i—4)=4 ['a]
a+(-24)=4
a=4+24=28
Therefore first term a = 28 [':]
Twao digit numbers divisible by 3 are
1215, 18, .0 99.

a=12,d=15-12=3 A
= T.=99
= a+{n—1)d=293
= 12+ (n-1)3=99
= n=230
Mumber of two digit numbers divisible by 3
are 30. ]

16,

17.

18.

19,

20.

T.=7T-4n
T,=7-4(1)=3
T,=7T-42)=7-8=-1 4]
Commen difference = T, — T,
=-1-3=-4 [4]
Given an AP 3, 15, 27, 39, ...
Lets say ™ term is 120 more than 21% term
T.=120+ T,
a+(n-1)d=120 + (a + 20d) ]
(m—1)12=120+20 =12
n=1=30
315 term is 120 more than 127 term.  [1]
Given an AP with first term (a) = 2
Last term (/) = 29
Sum of the terms = 155

Common difference (d) = 7

Sum of the i terms =%[a+r] [

= 155 :’—;{hzg}

= [n=10] [4]
Last term which is T

=a+{n=-1)d ['4]

=g+ (9d

29 =2+ 9d

ld=3
Commeon difference = 3 [
Two digit numbers divisible by 6 are,
12, 18...., 96 ]
= 96=12+(n-1)x6

[ a,=a+(n-1)d

9612
6

+1=15 4]

Two digit numbers divisible by & are 15, [4]

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

MNext number = 105 + 7 = 112
Therefore the seres is 105, 112, 119,...
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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 !

105, 112, 118, ..., 294
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
=
— .

[2]

(n—1)=127
=128
So, there are 128 terms in the AP,

(4]

Sum= g {first term + last term}

128
=“2'"{a1 + 8128 |

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

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

Given:a=25

T,=45

S, =400

We know :

T =a+(n-1)d

— 45=5+(n-1)d

= 40=(n-"1)d )] 1

And S5, = --;—{a + 1)

— 400= g{s +45)

n _ 400

2 50
= n=2x8=186
On substituting 7 = 16 in (i), we get;
40 = (16 - 1)d
= 40 = (15)d
g-40_38
15 3

[l

Thus, the common difference is %

[4]

23.

22. S, +8§,=167 and S, = 235

Now, S, :g{Eaﬂn—ﬂd}
S, + 5, =167
= 3{23+4d}+%{23+6d} - 167

= Ha+10d+ Ta + 21d =167
— 12a+ 31d = 167 i)
Also, S, = 235

[

1055+ 9d) = 235
2

= 10a + 454 = 235
= 2a+ 9d=47 Al
Multiplying equation (i} by 6, we get
12a + 54d = 282 BRAILY
Subtracting (i) from (iii), we get

12a + 54d = 282
(-f2a + 31d —167

23d
d=5

Substituting value of d in (i), we have
2a +9(5) = 47
= 2a+45=47
= 2a=2

[

115

il

[}

= a=1
Thus, the given AP is 1, 6, 11, 16,.....
4" term of an AP = a, = 0

atd-1d=0

a+3d=10

= —3d i)

25" term of an AP = a,.
=a+ (25 -1)d
= —3d + 24d
= 21d
3 times 11" term of an AP = 3a,,
=3[a+ (11 = 1)d]
= 3[a + 104d]
= 3[-3d + 104d]
=3 = T7d
= 21d

8, = 3y,
ie., the 258" term of the AP is three times its
1M term, [}

[

[

LIFrom (0] %]

2]
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24,

25,

27,

. - 1 T a3
G 20,19— 18-,17=, ...
iven progression Pl

This is an Arithmelic progression because
Common difference

(dy=191-20-181-191 -
4 2”74

-3
d=—

4 [l
Any n term a, = 2ﬂ+[n—1}{_43. } =..33;.§‘?

Any term a, < 0 when 83 < 3n

= fr:f:-eE
3
= =28

28" term will be the first negative term. [1]
First & multiples of 3 are
3,69 12 15 18, 21, 24
The above seguence is an AP [11
a=3 d=3and lastterm [ = 24

Sy = 2la+))= §[3+z41=4(2?}

S,=108 [1]

8 =3n*-4n

Let S”_ . be sum of (m - 1) terms

.. 4]
={3n* —dn) - [3{n—1F - 4{n—1)] ]

={3n’ —4n)-[3n"-6Bn+3-4n+4] [¥]
=3 —4n-3nf + 100 -7
= Bp=T
So, required n" term = 6n - 7 ['4]
Comman difference must be equal
(8 + b%) — (a— b)2 = (a + b - (& + b?)

["a]
= (a® + b%) — (a® + b2 - 2ah) = {a? + b* +
2ab) —& — b? [l
= g+ bt a2 _p2+2ab=3%+ b+ 2ab—
g% — b2 [¥]
— 2ab=2ab [4]

Hence, (a — b)?, {a® + b?) and (& + b)? are in
AP

28. (a) Given AP is 3, 8, 13, 18, ... .
Here, a=3andd=8-3=5
a,=a+{n-14d [ term]
= 78=3+(n-1)15

— .?E:n..‘]

5
=n=16
- 78 iz 16" term of the given AP
OR
b}y A" term of AP is
a =6n-5
ifrn=1,
= 8,=6-5§=1
ifm, =1,
B =6 x2~-6=7
-~ Comman difference {d) =7 — 1
=6
29, First fiftesn multiples of 8 are
8,16, 24.....
Here, a=8and d=§

LR,
Sis ¥ o [2xB+(15-1)8]

=B 112
2

_15x128
T2
= §E0
- Bum of first fifteen multiples of 8 is 960,
30. (a) Given AP

11 1
i v
2 2
Here,
L TS P B
2 2 2
49
i
S
49
a+{fn—1d=—
(==
11 (5 49
—— =) ===
or ~3 { ]'!_2. 2

or =11 +bn-5=49
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31,

32.
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= 5n=49+16

= Bn=65
G5
= n =?=‘13
= n=13 [
OR
b} Given,
a 7. b 23 arein AP
T-a=b=-7=23-5 [¥]
—= J—-a=b-7
= a+h=14 i) [V
and b-T7=23-0b
= 2b6=230
= hb=15 [Vl
From (i)
a=14-15
a=-1 4]
Sum of n terms of A.P. if n" term of AP. is
given by,
S” =%[a+a,,]
ifn=1
a, = b-2=3 [4]
and if n =20
amzﬁ—m:—as [
s Sag :%[31 +agp ]
=2 a+(-39)]
= 10[-32] [l
Szn =320 [Vl
n™ term of 63, 65, 67, .....
=B3 +{n-1H2)
=63 +2n-2
=61+ 2n A [
a" term of 3, 10, 17, ...
=3+{n-1)7
=3+Tn=7
=7Tn-4 iy [1]

33.

35

Given that n™ terms of two AP's are equal.
[Using (i) and (ii)]

Bl1+2n=T7Tn-4
B5 = &n
[n=13]
Lets assume first term = &
Common difference = o
T.=a+(m=1}d
T =at{n-1)d
Given m.T_ = n.T,
m(a + (m — 1)d) = n{a + (n - 1)d)
ma + mim=1)d = na + n{n=1)d
im—ma+dim-m-m+n=0
am-n)+dim-nim+n-1)=0
(m—njla+{m+n—"1)d]=0
m#n

at{m+n=1)d=0

T...=0

men

First term (a) = 5
T =33
Sum of first n terms = 123

g—|a+Tn]=123

n
—|8+33|=12
[8+33] = 123

n =86
T.=a+({n-1)d
33=8+(5)d
id=5

Lets say first term of given AF = a
Camman difference = o
Sum of first six terms = 42

g (2a+5d) = 42

2a+ 5d = 14 i)
Also given T, : T, =1:3

a+9% 1

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

—

—
= a=d

iy
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3B.

37.

38.

Substituting (i) in {i}
= 2a+8Ba=14

a=2and d=2

T..,=a+12d

=2+ 24

T\a= 26 [1]
Sum of first ten terms = —150
Sum of next ten terms = 550
Lets say first term of AP = a
Caommen difference = d

Sum of first ten terms = -1-; [2a +94]

-150 = 5[2a + 9d]
2a +9d = -30] 0 [1]
For sum of next ten terms the first term would

be T,, = a + 10d

— —550= %[2{3 +10d)+9d]

= [-110 =2a +29d]| (i) [

Sclving (i) and (i)
d=-4
a=3
AP will be 3, =1, =5, =9, =13, ... 11
Given an AP
Say first term = a
Common difference = d
Given T,=9
a+3d=9 i) 1]
Also T, + T,; = 40
a+od+a+ 12d=40

2a+ 17d = 40 . iy 1]
Solving (i) and (ii)
a=3 d=2

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

Let a2 and o respectively be the first term and the
common difference of the AP,

We know that the n'™ term of an AP is given by
g =a+{n-1yd
According to the given information,

Ag=1+2a,

39.

40.

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

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

= —g+d=1 A1) Mm
Also, it is given that, 8,; = 47

= a+{12-1)d=47

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

12d = 48

= d=4

From (i},

—a+4=1

= a=3 [

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

Hence, the o' term of the AP is dn — 1. [%4]

S, =3n%+4n

First term (a,) = S, = 3(12 + 4(1) =7

S,=a, +a,=3(2F +4(2) = 20 !

8, =20-a,=20-7=13

So, common difference (d)=a,-a8,=13-7=6
11

Now, 8, = a+ (n—1)d

s =T +(25=-1)%x6=7+24x6=7
+ 144 = 151 1]

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

Given

a,:aﬂ?—ﬂd:%

= a+Ed=E—; i) [1]
1

ay =a+(9-1d =?
= a4 ad=% i) (1]
Subtracting equation (i) from {ii}, we get:
2d =%

63

1
d=— s

— 53 ['zl
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Putting d = Ejj in eguation (i), we get:

E+[5Xi.1=l
63) 9
1

a=-—
63

ag; = a+{ﬁ3—1}d=€§+52(€§J=gg -1
Thus, the 63™ term of the given AP is 1.  [¥]
41. Here it is given that,
To = 2(T5)
= a+ ({14 -1)d=2[a+(8—1)]

= a+13d=2[a + 7d]

= a+ 13d=2a+ 144

= 13d-14d=2a-a

- —d=a i) [
Mow, it is given that its 6" term is —8.
T,=-8

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

= a+hd=-8

= —d+5d=-8 [+ Using (i}]
= 4d=-8

= d=-2

Substituting this in eq. {i), we geta = 2 [1]
Mow, the sum of 20 terms,

S, = g-[2&+{n—1}d]

& =%[23+{2ﬁ—1}d]

= 10[2(2) + 19(-2)]
= 10[4 - 38]
= -340 [l

42. Let a,, a, be the first terms and d,, d, the
common differences of the two given AP's.

Thus, we have s"=*-2*iza1+{n-1}d,] and

8, =723, + (n-1)d]

21251 +{n—1}ﬂ=] = 231+fn‘—1:|'d1
[28, +(n-1d;] 22N,

g—n, v

n
2

Sy _ Tn+1
S, 4n+27

N

It is given thal

L= T &) (¥4

To find the ratio of the m™ term of the two given
AF's, replace n by (2m — 1) in equation {i).

2a, +(2m-1-1d, __T2m-1}+1
2a, +(2m-1-1d; 4(2m-1)+27

28, +(2m-2)0y _ 14m-7+1 1
Za;+(2m-2)d, Bm-4+27

a; +{m—1)d, =14m—6
a, +{m-1d, 8m+23

Hence, the ratio of the m™ term of the two AP's
is 14m—6 : Bm + 23 1

43. (A) Given:a= 15, 5. = 750
To find : a.,

Let 4 and n be common difference and
number of terms respectively

5s ;{Ea+{n—‘l_]d} [
15,
e 515=?f2[15}+[_15—1}d} [l

~ 750= 12.5.{30 +14d)

g —?535""2 =30+ 14d

= 14d+30=50=x2

= 14d =100 - 30
= 14d=T0 [
d=5 [
Also, a,=a+(n-1)d [l
= 8y, =15+ (20 - 1)X5)
=15+ 19(5)
=15+85
=110 (%]
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44,

45.

OR
(B} Instalments to be paid by Rohan
1000, 1100, 1200, ...
This sequence is an AP

Here, a = 1000 and d = 100 [V
To find : 230 and 330
a=a+{n-14 [l

s a,,=1000 + (30 — 1)(100)
= 1000 + 29(100)

= 1000 + 2800

= 3800 [
n

Also, S, =E|:_a +ay,] A

Ly By -323{1nnn +3900)

= SSD =15x 4900

= 73500 A

In the 30th instalment, he will pay 3900
and he has paid ¥73500 afler 30
instalments. [']

Given an AP with first (3) = B
Last term () = 350

Commaon difference (d) =9

T =a+{n-1)d

=g+ {n-—1)d=350

= 8+ (n-1)9=2350 ]
In=39
Number of terms = 39 1]

Sum of the terms

1]
=—[a+f
2[ ]
. 3; [8+350] 1]
= G981 11
Multiples of 4 between 10 and 250 are 12, 16,
. [
We now have an AF with first term = 12 and
last term = 248 [1]

Common difference = 4
248 =12+ (n-1)4
[ a,=a+(n—1)d] [

Multiples of 4 between 10 and 250 are 80. [1]

48,

47.

48,

Given : 8, =-240and a=7
Consider, 8,, = -240

> 2—;{2><?+ 19d) = —240 [1]

g N 1]
& S, = E{Eaﬂn ‘1}:![_'

= 10{14 + 19d) = —240
= 14 + 19d = -24 [
— 19d = -38

= d=-2 [

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

[ a,=a+{n-1)d]
Hence, a,, = -39 [
Given AP is —12, -9, -8, ..., 21
First term, a = -12
Common difference, d = 3 [11
Let 12 be the n™" term of the AR,
12=a+{n-1)

= f2=-12+[n-1)%3 11
= M=[(n-11x3
=.n=9

Sum of the terms of the AP = &,
n 8, .
=-2-{23+{n—1}d}=-:?{—24+3:»<3}=ﬂ 1

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

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

Let 5 and o be the first term and the commaon
difference of an AP respectively.

n"termof an AP, a, = a+ (n—1)}d
Sum of n terms of an AP, 5, = g[.f_*a +{n-1)d]
We have

Sum of the first 10 terms = 1—;12.5 +9d]

= 210 = 5[2a + 94|
42 =24 +9d A [
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15" tarm from the last = (50 — 15 + 1) = 3%
term from the beginning

Now, a,, = a + 35d

Sum of the last 15 terms

218

2--{2335 +{15=1)d) [1]

5 g[E{a + 35d) +14d]

= 15[a + 354 + 7d]
= 2565 = 15[a + 424d)|
= 171 =a+ 42d
From (i) and (i), we get,
d=4

i) [

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

Hare the first term is 8 and the common
difference is 10 - 8 = 2

General term of an AP is {, is given by,
t,=a+(n-1)d
b,=8+(60—-1)x2

49

|

= t,=8+59x2

= 1, =8+ 118

=I5 = 126 M1
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

[
S, = g|23+{n—1}di
= Sﬁﬂ=%{2x8+{ﬁﬂ—‘l}x2]
= S, = 30[16 + 59 x 2]
= S,y = 30[134]
= S, = 4020 (]
Similarly,
— Sy = 20[2x8+(50 —1)x2]

=§-

80.

51.

52

= 8g, = 2316 + 49 = 7]
= S, = 25[114]

= 8., =2850 ]
Thus the sum of last 10 terms = 5., - 5., =
4020 — 2850 = 1170 ['4]

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-1)=(X+1)+

(X +2) ...+ 49
[+2+3+..+tX=1)
=M +2+ L+ X+H(X-1)+ ... +48]
—{(1+2+3+ . .+X) [1]

XAy x-1=23 _X
ST X=1="2{1+49]-J[1+ X]

X(C=1) =49 x 50 = X{1 + X)

XX~ 1)+ X(1 + X) = 49 % 50 ]
X2 — X+ X+ X =49 x50

2X2 = 49 x 50 ]
X% =40 =25

X=7V=x5=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 -34d), (a — d), (a + &) and
{a + 3d)
fa-3d)+{a-dy+{a+d +(a+3d =32

= 4da=32

a=8 1]
Alsa (a-3d){a+3d) 7

" (a-d){a+d) 15
= 15a? — 13607 = 7a® — 7d?
= 8a? = 12842 [

42 - Ba’ _8xBx8

128 128

d? =4

d=x2 )]
If d =2 numbers are ; 2, 6, 10, 14
If d = -2 numbers are 14, 10, 6, 2 il

Let the first four terms be a, a + d, a + 2d,
a+ 3d
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53.

a+a+d+a+2d+a+ 3d=40 ['a]
= 2Za+3d=20 A [
Sum of first 14 terms = 280

g[zaﬂn—ud] - 280 [%]

i -Tzﬂ-izaﬂzdj — 280

= 2a+ 13d =40 LAy 1
On subtracting (i) from (i), we get d = 2
Substituting the value of d in (i) [*]
a="7
Sum of n terms =%IE&+{n—1}d| [

:g|74+{n—112]

= +6n [¥]

Let the frst term and common difference be &
and d.

According to the question,

4(a + 3d) = 18 x (a + 17d) [1]
= da+ 12d = 185 + 306d
= 14a+2%d=0 1]
= a+21d=0 )]
Gy, = a + 21d
=0 1]
OR
Given AP.
24, 21, 18,.....

First term = 24 = a
and common difference =—3=d ...{i} 1]

Let number of terms is n.

Sum of n terms = —;—[2& +{n-1)d] 1]

According lo question

— TB= g-[zx 24 - 3x(n -] [from (i) and given]

= 78= 3[51- 3n)

= #-17n+52=0 ]

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

— nin-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. [11

Let the four consecutive numbers in AP are
(@ —3d), (2—d), (a + d) and (a + 3d). (4]

According to the condition given,
fa—3d)+{a—d)+{a+d)+(a+ 3d)=32
= da=32
= a=48 Ay M
and, according to the 2" condition given,

(a—3d)=x(a+3d) 7
{a—d)={a+d) T15 %]

(8-3d)x(B+3d) _ 7
~ (B-d)x(8+d) 15

2

= 15(64 — 9d%) = 7(64 — o)

= 12807 =512

—= =4

= d=12 [
Mumbers are 2, 6, 10 and 14 or 14, 10, 6
and 2. [

OrR

Here 1, 4, 7, 10, ... x is an AP,

With first term & = 1 and common difference
d=3. 4]

Let there be n terms in the AP. Then,

x = n term

= x=1+{n-1)=3 [
=3n-2 (i)

Mow, 1+4+7 +10+ ...+ x=287

[

x ;
=4 g[ux]:za? [Sf?a”}.

glnan—zj = 287
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= I -n-574

I -n-574=0 1]
It —42n+41n-574=10

Inn—14)+ 41(n—14)=0
(n—14)(3n+41)=0

U

4 4 4

Ai—14=10

U

[ 3n+ 412 0]
[2]

= n=14

Putting n = 14 in egn (i), we get
x=3=14-2
x =40 ]

{A) Let first term and commeon difference of AP,
be a and d respectively 1]

a,=14anda,=18

a+d=14 ..

a+2d=18 .. [l
Subtracting (i) from (il}, we get

d=4

Putting d = 4 in equation (i}. we get

a=10 [1]

Sy = 2 [2(10) + (50)4) n

6 : Triangles

Answer (c)
Applying B.P.T. in AABC, DE || BC

AD _ AE
DB EC

4.5
6 EC
= EC=7.5cm [
Answer (a) [
Two congruent figures are always similar.
Answer (b)
DE || BC

DE _.AD

BC AB
= DE:BC=2:5 [1]

4,

51
= 2220
2 [220]
S, = 5610 0!
OR

Let d and n be the common difference and
number of terms of A.P. respectively

(B)

aﬂ:a+|{n-1}d
45=5+(n-1)d
—=40=(n-1)d 1) [

n
and S, = la+a,]

400 = g[ﬁ +45] i1
400 = 25n
—~n=16 ..} [

From (i) and {ii), we get

(16— 1) d = 40 ]
15 d = 40

8
6 [

Hence, number of terms and common

&
difference is 16 and 5 respectively.

Arnswer (d)

Because, according to criteria of similarity RHS
similarity is not possible. 1]

Answer {a)

BC = AC? + AB® = x+/2 units [
Answer (c)

BC xJ2 1

PR 2xJ2 2

BC:PR=1:2 )]
Answer {d)

£ZA = 80" and £P = 45°

APOR iz not similar to AABC. 1

Answer (b)

1
Here, “F= #C, #B = /F and A8=EDE
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10.

1.

12.

Since, AB and DE are not equal.

So, AABC ~ ADEF. [1]
Answer (d)
P
R
x=8cm g
v z=06cm
A B G
y_BC
< AC [By BPT]
x_AB+BC_£B
= vy~ BC BC -)
z_AC_, BC 4. ¥
and v AB AB X—y [By BPT]
[From (i}]
B
Ty 8-y
= By =48 - 6y
24
= y=25"cm [1]
T
Answer (a)
y—(3x-2"=9"
= 3=y ==7 -l)
and x* + (3x — 2)" + y* = 180"
= 4x* +y° = 182" - AT

o

18297

s 25" and y* = 82°

=

= ZA=25° “B=73" and £C = 82°

Sum of grealest and smallest angles

=g2° + 25" = 107" 1]
Answer (a) ]
AAQEB ~ ACOD [By AA similarity]

Answer (d)

Ferimeter of AAQEB = _AE
Perimeter of ACOD CD

AB 1

[ )

13,

14.

15,

16.

7.

Answer (b}
AQ _AD OD

'8¢ “Bo oc

or AAOD ~ ABCO [1
Answer (b) 11
ZE=/-8B=83%"

A+ LB+ S0 = 1800

= ZG=50

Answer (b) 11

AB ~ AC By 8P 1]

4 _ 8

10 AC

AC=20cm

Answer (D) [1]
AABC = AQPR

=

AC _ QR
BC PR

-

B3

=

= X=25cm

Length of the diagonals of a rhombus are 30 cm
and 40 cm.

s
N

B

f.e., BD = 30 cm
AC = 40 cm

OD=08=15cm

OA=0C=20cm [#4]
In AADD,
0A? + OD* = AD?
(202 + (15)% = AD?
AD = 25 em
Side of rhombus = 25 cm ['4]
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18.

18.

20.

21,

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

N R
/@\ /\
L AL A P Q

Given ALMN -~ APQR
In simitar triangles, coresponding angles are equal,
L= 2P
M= 20
ZN= 2R
In ALMN,
L+ M+ 2N = 180"
£M = 180" - 50° - 60°
LM =707
L0 =70° 1]

Given AAHK ~ AABC

AH _HK _ AK

AB EBC AC
Also, we know AKX = 10 cm, BC = 3.5 cm and
HK =T cm.

AK _ HK
AC BC

[

10 _7

[

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

54 cm [

AB _ AC [

[

22.

23.

24,

£
/\F
D c
A M

In AABE and ACFB,

ZA = 20 (Opposite angles of a parallelogram)
g
ZAEB = ~CBF
{Alternate interior angles as AE || BC)
AABE -~ ACFB (By AA similarly criterion)

[l
In ABAC; DE || AC
BE BD :
EC_ DA i) {8y BP.T} [4]

In ABAP: DC || AP

BC _8D

o o (i) {By BP.T} [

[l

From (i) and (i), we have

=_ 50
EC CP
In POR,

AC || PR

Hence proved.

[

0A _OC

- [BPT] ...{1) [

In ADPQ,
AB || PQ

[BPT]...(ii) [

From (i) and (i) we gel

oC OB
CR _BQ [l

So, by converse of BPT

BC || OR [l
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25,

2B.

A D E

8
In ADME and ACMB

SEDM = #MCB [Alternate angles]

DM = CM [M is mid-point of CD)
ZDME = #BMC [Vertically opposite angles]
By ASA congruency ADME = ACMB 1
By CPCT

BM = ME

DE = BC

Now in

AALE and ABLC
ZALE = £BLC
SLAE = ZLCB
By AA similarly
AALE = ACLB M

AE _AL_LE
BC CL LB

[VOA]
[Alternate angles]

EL _AD+DE
BL BC
EL _BC+BC
BL BC

= [EL= EEL| [1]
Given : 2D = SF
A

=

— 3

B C

AD _AE
DB EC [

To Prove : ABAC is an isosceles triangle.

AD _AE

Proof @ E E

(Given) [4]

27.

28

DE || BC [By converse of B.P.T]
= sD=/B ()] [l
[Comesponding angles]
ZE= /0 (i)
[Corresponding angles]
But LD = E (Given) 4]
From (i) and (i)
£B=,C = AB= AC [V
Hence, ABAC is an isosceles triangle. [*4]

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

A
GmF
[Hm! 1l
8 D E C

To prove : (i) AAGF = ADBG
(i) AAGF ~ AEFC
Proof :
(i} In AAGF and ADBG
LA = 20=80"
and LAGF = LGBD = 90°
{*- GF || BC = Corresponding angles) [1]
By AA similarity
AAGF ~ ADBG [11
(i} In AAGF and AEFC
LA = LF = 80"
ZAFG = ZFECF = 90"
{-» GF || BC = Corresponding angles) [1]
By AA similarity
AAGF ~ AEFC [
Hence proved.
(i) Figure A and figure C 1
(i) Figure C 1
{iii} (a) Let AABC = APOR
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By GPCT,

ZABC = ZPQR [V
ZBAC = QPR

Using AA similarity criterion,

AABC ~ APQR [l

Converse may not be true, for example :
Let ABC and POR be two triangles such thal
AB =3 em, BC =4 em, AC =5 cm
PO=6cm QR =8cm, PR=10cm

e AR BB AR
®€.PQ QR PR 2

= AABC ~ APOR

[By SSS similarity criterion] [v4]

But,

AABC = APQR as AB = PQ. [
OR

{iii) {b) For two similar triangles to be congruent,
ratio of length of corresponding sides
should be 11

Le. if AMMEC - APQR, then

AB_BC _AC_
PQ QR PR g
— AABC = APQR [
29. (A) '
A D B

In AACB and AADC
/CAB=sCAD  [Common] [

ZADC = #BCA [Given] [

© AACEB = AADC [By AA similarity
criterion] [1]

Ac _BC _AB ;
AD CD  AC 4]

= AC = AC = AD = AB [zl
= 8 x 8= 3(AB) [*4]
64
= AE:— 'z
3 [¥4]
s BD=AB- AD [z
L
3
_55 i
- 3 ['l
ED=§ cm
3
OR
(B)

B

Given : AABC, in which DE is drawn
parallel to BC [¥4]

AD AE

To prove ; DB EC

Construction ; Join CD and BE,
Draw DF 1 AE and EG | AD [

Proof ; ar(AADE) = %x AD=EG _{i) ['4]

ar(ABDE) = %xsanG ...{ii)

Dividing (i) by (i), we get

;
ar(aADE) _3"AP*EC _ap
ar(ABDE) 1 oo pe 8D i) T[4

2
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Similarly,
ar(AADE) = %xDFxAE [
ar{i-.GDE}=%xGExDF 4]
! DF x AE
ar(AADE) _ """ AE
= ar(ACDE) 1 - CcE ..(v) [¥]

—xDF =CFE
2

ar(ABDE)} = arfACDE)
[-- Triangles on the same base and between

the same parallel lines are equal in area]  [¥]

SHAAOF) L HAADE)
= ar(ABDE) ar(ACDE) [

From (iii} & (iv), we get
AD_AE

DB EC [l

30.

g8

c

Construction: Join 8E and C0O and draw
perpendicular ON and EM lo AC and AB
respactively.

1
ar(AADE) _ -E-REMKAD

ar(ABDE)  1xBDxEM

ar(AADE) _AD 1]
ar(ABDE) BD

Similarly,

1
ar(;}ADE_}_ _ E_xAExDN

ar(ACDE) 1, roupN
2

ar{AADE) _ AE

ar(ACDE) EC i) 1l

But ar{ABDE) = ar(ACDE) {-- Triangles on same
base DE and between the same parallels DE
and BC)

Thus, equation (ii) becomes,

ar{AADE) _ AE

ar{ABDE) EC - 1

From equations (i} and (iii}, we have,

AD _ AE
BD EC (1]

In the given figure, AB || DE and BC || EF.

In ACDE. AB || DE (Given)
By basic proportionality theorem,

OA OB

AD - BE (i) [

Similarly, in ADEF, BC || EF (Given)

0B _0OC

fert M (i)

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

OA _ GG
AD ~ CF

Hence, AC || DF [

[By the converse of BFT]
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7 : Coordinate Geometry

Answer (&)
Given a line segment joining

A(-6, 5) and B(-2, 3) [
L

A(-6, 5) M

B(-2,3)

Midpoint of A & B is F-‘[; J

525

=== [On comparing]

[
Answer (b)

Given 2 paints are A(=6. 7) and B{-1, =5)
Distance between the points = AB

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

=25 +144
= AB=13
= 2AB=26
Answer (b)

It is given that the point P divides AB in the ratio
2,

Using section formula, the coordinates of the
paint F are

[

(1x1+2x4 ‘]><3+2><E]=|’H 3+‘!2J={3 5)
241 2+1 .27 3 :
[
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
diarmeter AB.

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

Using mid-point formula, we have,

—222;‘? =A== =B
3+ 3+y

5= = = 10=3+y = y=T 4]
Hence, the coordinates of the other end of the
diameter are (-6, 7). [val
Using distance formula

HOP) =(x~0) +(y-0)? [
HOP) = {x? +y? 2

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

Sl ) [By Mid-point formula]
- x=3 [%]
| o e
2
— y=-10 [v4]
Coordinates of 4 = (3, —10)
Answer (b) ]

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

Answer (c) [1]
A4, p)
Bi(1, Q)
AB=5

J(4—174(p—0f =

— G +p’=25
= #=16
= p=1i4
2 Clk4) 3
A(2, 6) B(5, 1)

Cik, 4) divides AB in the ratio 2 1 3

(2x3+5%x2 6x3+1x2)
= c{k"”‘( 243 2¢3 J
(16 EI}J
gl | el
= |: ]' |\5 5
16
k=—
- k= (1]
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10.

11.

12,

13.

14.

Answer (¢} [l

Distance between A{acosfl + bsinfl, 0) and B(0,
asinf — becost) is

AR w \'I'h:eicn@ﬂ-r t:-slrlnﬂ';-cl]2 i[O =asing -m:m:usuj]2

= J{amsu+bsinu}2 +(bcosB—asing)®

= ,,l'az + B2
Option (c) is correct.
Answer (d) 1
1 2
L e el
A F =]
{2, =2} (k. O} (-7.4)

_Ux=7)+(2x2)
- 1+2

k=-1

Hence, option (d) is correct.

K [Using section formula]

Answer (a)
(x=0PF+{1-0¢=(x-2F+(1-0F
1=+ d=4x+1

x=1 [
Answer (b) [
Let P4, 0) divides A(4, 6) and B(4, —8)in k ; 1.
Applying section formula

 k(4)+1(4)
A=

Answer (b) [l

0OA = 4 units

AD = JoD? + 0A?

AD = 5 units

[Given]

[+ £AOD = 907]

15,

16.

17,

18.

Answer (b) 1
Let {0, O) divides the line segment AB in k: 1.
1-3k -3+ 9k
—— =0 =0
k+1 and Je+1
.1'
. K=—
= 3

Required ratin =1: 3

Answer (d) )]
Let O{0, 0) be centre of circle.

and A{(-1, —1), B(0, 3}, C(1, 2), D{3, 1)

OA = J{u +1% +{0+ 1) = /2 units

0B =4/(0-0)? +(3-0)> =3 units

r::nc:=\f{1—u;2 +{2-0)° =5 units

gﬂ=\[{3—u}2 +(1-01% =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

g Cix. y)
Al-3, 9) B(-6, -4!
P i .
2z 2
y-2-4_5
2 2

vontts (23]
So, mid-point is 55 |
Answer (c) 1

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

J3-072 + (V3 -0F =\[3-07 +(k-0F
= J3+3 =y9+k?

Squaring both sidas,
12 =9 + K

K =30r k=+3
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19. Answer (b) 1
ABCD is a parallelogram.
Hence, O is the mid-point of both AC and BD.

Dix, y) C(S, 8]

A(1, 4) B(-2, 3)
For ordinate of point D,

20. Answer (b} ]

1P+ +3pR =J(5-2)2 + (7 +3y)?
= 9+ 16)7 =9+ 49 + 9 + 42y
= 7y -42y-49=0
= yY—By-7=0
= (y=THy+1=0
¥=7, -1
21. Answer (c) (1

Let 3x + y =9 = 0 divides the line segment
formed by joining the peint A(1, 3) and B{l 7
in k1

(i.e., at paint C).

B2 7)

+1 -~ Thk+3

Now, X4 = e+t and ¥1 =23

Point C lies on 3x + ¥y — 9 = 0, then

2k +1° [?k+3 N
3[_ k+1J+\ k+1 }_9_0

= Bk+3+Thk+3-9-9=0

= 4k=-3=0

= k==

4
22, Answer (c) )]

A Ci{7T.9)
2

" T T T *X
11 123 E 8
== Ald,-2) B(7,-2)
v
AABC is a right angled lriangle
23. Answer (d) [
Any point on y-axis is of the form (0, y)
Let R divides PO in the ratio k1
N 5k + -3}
k+1
< k ” 1 .
P(-3.2) R(O, y) Q5,7
= Bk—3=0
3
k==
= 5
24. Answer (d) 1
Required distance — ..,‘{..5}2 +(8)°
=100
= 10 units
25, Answer (b) [11
Distance of point (-1, 7) from x-axis is 7,
f
Aig, =5) F'iE, ,ﬂ} B{—Z. 1'1.]'
Given F is midpoint of AE
-2 -5+11)
= | — T J.r
@ p=(552 20 2
(2. p) = (2. 3)
p=3 2
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27,

28.

28,

30.

o C(6, 6)
Al1,2) Bi4, 3)
Let O be the mid-point of diagonals AC and BD
of the parallelogram ABCD and coordinates of D
is (%, ¥) then

6+1 6+2) _[x+4 }-'+3']

—_— -— _ r’&
( 2" 2/ \2" 2 b4
On comparing
x+4_7 g ¥+3

2 2 2 2
x=7-4 B=y+3
x=3 y=8-3=5
Hence coordinates of D = (3, 5) ['3]

x.5]
A Al4,3)

OA=\(2-4) +(3-3) =2 %]

OB =\J(2-xF +(3-6) = J(2-x2+4 [%]
= 2=yJ{2-x)+4 [+ DA = OB (radii)]

4={2-xpF+4 41
= Ix=2 [%4]
Distance between the points A(3, =1) and
B{11, y) is 10 units
AB =10
JB-112 + (-1-y) =10 [
64 + (y + 12 =100 [
(y+1)2 =36
y+t1=6ory+1=-86 ['4]

y=-79 ke
It is given that the point A{0, 2} is equidistant

from the points B(3, p) and C(p, &),

So, AB = AC = AB? = AC? ['4]
Using distance formula, we have

= 0-3PF+(2-pP=(0-pf+(2-5° [¥]

31,

32

= 9+4+pP-dp=p?+9

= 4-4p=0 (¥4l
= 4p=4

= p=1 [4]

AABC s right angled al B.
ACZ = AB? + BC? ..{i) [Pythagoras]

MNow, AC2= (T —4P + (3 -TPR = (3P + (4P =
o+ 16 = 25

AB? = (p-4P + (3-TF=p* - 8p+ 16 + (4F
=p-Bp+ 16+ 16

=p? — 8p + 32
BC*=(7-pf+(3-3P=49-14p+p” +0
=p? - 14p + 49 [

From (i}, we have

25 = (p? — Bp + 32) + (p? — 14p + 49)

25 =2p¢ - 22p + 81

2p°—22p+56 =0

PP-1Mp+28=0

PP=Tp—-4p+28=10
plp-T)-4p-T)=0

(p-T7)p—4)=0

p=Tandp=4 1

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

U

T TR (A |

Mow,

AB =(6-3) +(4-07 = (37 + (4)
=Jor16 =425  ..{i) [a
BC =(-1-8) + (347 = J(-7F + (1)
=49 +1= 50 i) [l
AC = J{-1-3F +{3-0) = (-4 + (312

~J16+9=y25  -dii) [l
BCZ = AR® + AC? and AB = AC

Hence triangle is isosceles right triangle.  [%]

Thus, AABC is a right-angled isosceles triangle.
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33.

35.

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

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

[+ Pon y-axis @ on x-axis| V4]
Coordinates of mid-point of PQ
.{Eiﬁ!&f‘
722 )
(49
On comparing with (2, -5)
B 2 and 2--5
2 2
b=4 a=-10 [']
Hence coordinates of P = (0, —10)
Hence coordinates of Q = (4, 0) [
Given that
FA = PB
By using distance formula
Je=5P +(y—1F =J(x+ 2 +(y-5¢ 4
Squaring on both sides
= X +25 - 10x+ -2y +1
=x2+2%+1+ ¥ -10y+ 25 [l
= —10x—2y=2x— 10y [V
= By=12x
Ix =2y [/

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

A K P 1 8
(2,3} (4, m) 6,-3)
: . BK+2 -3K+3
Co-ordinates of lP=‘( , b
inates of poin e ks J[':!]

But the co-ordinates of point P are given as
{4, mj
BK + 2 ;
Kit 2 ~40)
-3K +3 _
K+1
= BK+2=4K+ 4
= 2K=2
= K=1
Putting K = 1 in equation {ii)

(i)
[From (i)]

[¥]

[]

36.

BT

Ratiois1:1and m=0
i.e. Pis the mid-point of AB [¥2]
Let Plx, y) divides the line segment joining the

points A(1, =3) and B(4, 5) internally in the ratio
i
Using section formula, we get
df +1 "
= . |
ko1 0

_5k-3 i
-2 (i) Al

Since, P lies on x-axis. So its ordinate will be
Zera,
[=]
Al1,-3) k1
k-3
=0
k+1

_3
= k_5

Hence, the required ratio is 3 : 5. ['4]
Mow putting the value of k in (i) and (i), we get
Yy

B(4, 5)

X e and y =0
: ; 17
So, coordinates of point P are ["-é;_' D) i)
(&) Let the point be Pih, k)
A=1.T) Pih, k) B{4, -3)
— 2—P—3—>
using section formula,
_2(4)+3(=)
C 243 [
=3
5
5 | ['5]
K= 2(-3) + 3{7) _a
2+3
Fh, k) = FP(1, 3) )
orR
| D4 C(6,7)
A2, 3) Bi-5, 6)
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38.

39.

ABCD is a parallelogram
= AB = CD []

= J(6-3) +(-5-2) =\[(7-4f +(6-pF

(4]
=9+49=9+(6-p)
=6 -p=17 [
=p=6-Tandp=6+7
=p=-113
= p = -1 (Not possible as in this case
AD = BC)
=p=13 [
| I I
A P B
AP _3
AB T
As, AB = Ta, AP = 3a
= AB = AP+ PB
= Ja=3a+ FPB
= 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 rAl
B e o W o 1 P )
3+4 344
)
7 7
= Xx=—-and y= -20
7 7
= The coordinate of P{x, H;[—;-fl —;{]J 0l
A
8 c
a4, 8)

Consider a AABC with A(x,, y,), Bix,, y,) and
Clx,, v}, P(3, 4), Q(4, ) and R(S, 7) are the
mid-points of A8, BC and CA. Then,

40,

§=2"% o woeuz=6 i)
2
4=0202 o yivy =8 i)
4 "*’;”‘* = Xy 4 Xy =8 .(iil)
5=2 ;}*3 = Yo+ ¥y =12 ..(Iv)
6 "3;”‘1 = Xy % =10 (V)
?:f.@;’_jfl =y, by, =14 (i) [

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

20, + X, + x,) =6+ 8+ 10 =24

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

= X, v X+t X =12

From {jii) and (vij we get x, =12 -8=4

From (v) and (vii), we get x, = 12 - 10 =2 [%]
Mow, adding (i}, (iv) and (vi), we get

200, +y, Ty ) =8+12+14 =34

S oty Y =17 vl (4]
From (ii) and (viii), we gety, =17 -8 =9
From {iv) and (viii), we get y, =17 -12=5
From (vi) and (viii), we get y, =17 - 14 =3 [¥]

Hence, the vertices of AABC are A(4, 5), B(2, 3),
C(8, 9). ¥4

m n

1
Ay Ee)

Lets say ratio =m . n

A(-2,2)

Im-2n 2n+7m}
2 y)= . 1
2 ¥) [ m+n m+nJ )
2:3m—2n
m+n

2Zm+2n=3m-2n

m:n=4:1 ]
=2+?24
B
_30
¥=7%
y=6 [1]
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41,

42,

43.

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

El
L

A2 1) A B(5, -8)
Given :
AP _ 1

AB 3

AP _1
AP+PB 3

PB = 2AP
= AP.PB=1.2
By section formula

[l

P=(3, -2)
Also it is given that Plies on 2x -y + k=10
231 —(-2)+ k=20

|k =-8

[l

[

: LI |

A, -8) {x, ¥) B{—4, 8)

Let the co-ordinates of point P be (x, ¥)

By using the section formula co-ordinates of

F are.
-4 +3
K+1
Since Pliesonx + y=10
K+1 K+1
[On putting the values of x and ¥]  ['4]
= 4K -2=0

[1]

2
. WK ]
=5 4 [¥2]

1

K=

% 2
Hence the value of # = ; [

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, ¥). Using
section formula, we have:

(10k+-4 12k+6)_o
Lok+1 k+1
10k-4 _ 5~ 10k-4=0
P
4 2
P I 1
- 10 & []

43.

Thus, the y-axis divides the line segment joining
the given points in the ratio 2 : 5

2 24-30"
:12k+|:_5}:12x§‘5=['- 5 J:i
k+1 2, 4 (24-5) 7
5 5
[1]
Thus, the coordinates of the point of division
e (0. -2 1
7.

The given points are A(—2, 3) B(8, 3) and C(6, 7).
Using distance formula, we have

AB? = (8 + 2\ + (3-3F
= ABE=10¢+0

= ABZ=100

BC?= (6 -8F + (7-3)
= BC?=(-2F + 42

= BC:=4+16

= BC*=20
CA*=(2-6P+(3-7)
= (CA? = (-8)¢ + (4)
= CA’°=64+16

= CA® =80

It can be observed that:
BCZ + CAZ =20 + B0 = 100 = AB?

So, by the converse of Pythagoras Theorem,

[l

[

[

[

AABC is a right triangle right angled at C. [V
The given points are A[{D, 2), B(3, p) and Cip, 5).
It is given that A is equidistant from B and C.
AB = AC

ABE = AC?

i
= (3-0F+(p-2F=(p-0F+(5-2F M
= B+p'+4-4p=p*+9

= 4-4p=10

= dp=4

= p=1 [1

Thus, the value of pis 1

Length of AB = (3-0) + (1-2)° =3? +(-1)°
=9 +1=+/10 units. [
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46,

47.

Here, Pix, y) divides line segment AB, such that

AP =3B
T

AP _3
AB 7
AB _ T
= AP 3
AB 7
o = P
= e = 1 [Va]
AB—AP=_?'—3
AP 3
Br _4
AP 3
AP 3
e e 1
- ]
P divides AB in the ratio 3 - 4

L 3X2+4(-2)  3x(-4)+4(-2)

T am G U
6-8  -12-8
N = ....-: = e ——a
7 b=y
2 -20
X=— o
Tt

=~ The coordinates of P are (‘_—%E :g-g] ]

Plx, ¥) is eguidistant from the points Ala + b,
b—a)and Bla— b, a+ b}

AP = BP

= J|x—(a+ o) +(y -(b-a)f

=J[x—{a—m]2+[y—{a+m]3 1]
= [x=(a+ b + Iy~ (b—a)?

=[x—{a-bF +ly-(a+b)
= x*—2x{a+ b)+(a+ by

+ 2 =-2yb—a)+ (b-af

=x*—2x(a—b) + (a— by

+ 2 -2vla+b)+(a+hbP 1]
= —2xia + b) - 2y(b - a)

= —2x(a—b) - 2y(a + b)
= ax+hx+by—ay=ax—bx+ay+ by
= 2bx = Zay

bx = ay ...lproved) 1]

48,

48,

50.

m n

] Q3.7)

- i
2,—2
A, } R-’E

CTh

Lets say ratio is m + n

Then
(24 \_(3m+2n ?m—ZHJ
L9 Y) [ m+n ' m+n [
24 _3dm+2n . Tm-2n
11 m+n m+n
24(m + n) = 11{3m + 2n)
24m + 24n=33m + 22n
2n=19n
m_2 _ Ralio=2:9 [
no9
m=2, n=29
_Tx2-2%9
Y="5
_ 4
J""!1 0

Let the point on y-axis be PO, y) which is
equidistant from the points A(5, —2) and B8(-3, 2).

[

We are given that AP = BP
So, AF¢ = BFE [
ie, (5-0P+(-2-yP=(-3-0F+(2-y M
= 25+ P +4+4y=0+4+ 4y
= By=-16
== }I’ = - 2
Hence, the required point iz (0, —2) ]
AD=100%1m

=100 m

1 100
Niharika runs 4-'.11 of AD= d---=25m on 2™

line,

Coordinates of green flag posted by Niharika
are (2, 25)

100

1
Preet runs 5"" of AD= i 20m gn gth

line.

Coordinates of red flag posted by Preet are
(8, 20) [
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{i} Distance between two flags

=\/(8-2)7 +(20 - 251

= |62 + (-5)
=.+/36+ 25
=JB1m [

(i} Mid-paint of line segment joining the two

; _(E.+2 25+20"
i G J

= {5, 4253] =|5,22.5)

Rashmi will post a blue flag on fifth line at
the distance of 22.5 m. [1

51. Mow,
Using section formula
3 4
[ * -
Af2,5) C(-1. 2} Bix. y)

_1:{3xx}+{4x2}

344 [
3x+8
o
it 7
= Ix+8=-7 [l
= 3Ix=-15
= X=-5
Also,
{3 y)+(4x5)
2=
3+4 [l
3y + 20
e Al
= 7
= 3y+20=14
= dy=-6
= y=-2 ['4]
Coordinates of B are (=5, =2) 1

52. Let the Point P(x, 2) divide the line segment
joining the points A{12, ) and B(4, -3) in the
ratic k@ 1

Then, the coordinates of P are

"k +12 -3k+5)
%
k+1 K41 _J 7l
Mow, the coordinates of P are (x, 2)
K12 _ s ng ZSKHS o 1]
K+1 k+1
-3k+5 _,
J+1
= =3K+5=2Kk+2
= 5k=3
3
k== 1
- z Ml
Substituting k == in i:rci = x, we get
4
4x3492
x=—35— [
=4+
5
4o 12460
d+5
72
=
- B
= X=9
Thus, the value of x is 9 [

Also, the point P divides the line segment
joining the points A(12, 5) and (4, =3) in the

ratio % 1, ie 315 [%4]

53. (i) Coordinates of R are (200, 400) [
[ Abscissa of R = Abscissa of Q and side
of square PQRS = 400 units]

Similarly, coordinates of S are {-200, 400)

(4]
Y
A(200, 800)
g
(=200, 400)S R(200, 400)
Xee oo

(-600,0) (~200,0)  (200.0)
(i) (a) Area of square PQRS = PP sq. units

i

= Hizumznufuﬂ-mzj sg.units  [1]

= 160000 sq. units ]
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OR

ib) Length of diagonal pR = fIPQz +OR?
[l

= +J400% + 4007

= 400v2units [1]
fiii} Here,
= Coordinates of C are (-600, 0),
Coordinates of A are (200, 800,
And Coordinates of 5 are (—200, 400)

200K + (-800) §QM+¢"
K+1 = K+1
[Using section formula]  [Y4]
= 400K + 400 = BOOK + O
[Comparing y —coordinates)
= 400K = 400 [l
= K=1

_, {-200,400)= [

54. ABCUD is a rectangle where A(1, 1), BT, 1),
C{7,5)and D(1, 5)
(i) Coordinates of the paint of intersection of

: T+1 1+5
diagonals ACand BD = | —/—— —/—
2 2 .

= (4, 3) 2]

(i) Length of diagonal AC = '|'I{T—1}2 +{5-17

= J16+36
= ﬁ
= 2,/13 units Ml
(iii) {a) AB = 6 unils = CD [V
BC = 4 units = AD [
Area of campaign Board ABCD =6 = 4
= 24 sq. units [

OR
(b} Ratio of the length of side AB to the

_ AB
length of the diagonal AC = AC

G
JE-17 +(7-17 [l

5

% Y16+ 36

6 B 3/13
Y ENRE o

313 :13 [

8 : Introduction to Trigonometry

1. Answer (d)
tan®45° — cos2 60"

i A
12) T4 f

2. Answer (c)

sin20° 1
tan90° = ——— = — =
c0s00° D Mot defined ]
3. Answer (c)

ZR =180° = 80° — 45° = 457

tanP — cos’R = tand5® — cos*45°

== [l

4,

Answer (a)

secH = 1,|I|‘] +tan®e

= i |:'..' lanf]' — i.“ [1]

Answer {b)
sinf — cost = 0
= sintl = cosb
= tanf =1
B =45 [

Answer (d)

1 1 1-sing  1+sind
1+sin0 1-sinB  1_sin?@  1-sin?8

1-sinfl 1+ sind
= +

wsz B cose
2 2
= = 25860 1
cos? 0 o
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Answer (b)

(1 + tan?A) (1 + sind) (1 — sinA)
= sec’A % cos‘A
=1

Answer (d)

sec’ + cosec’d

=1 + tan®0 + 1 + cot®

[

2+ 143
3

= 5—
; (1]

E—I c

i.e., BC = 7Ta and AC = 25a, where ais any
non-zero positive constant,

In AABC,
BC 7
cosC=—=—
AC 25 1]
Answer (a)
tan® = +ysec’ 81
=442 -1
=z
d sinti=x_/1 :
an =L =
' sec?6
— i1||"|—1
2
= i
2
1+tand _ (141) (£42)
sinfl 1
=22 or0 [

1.

12.

13.

14.

18,

Answer (c)
tanty + cotl = 2
= tan’0 + 1= 2tand

oot = L]
{ tand

= (tant — 1}2 =0
= land—1=0
= tant = 1 = tan 45°
B = 45°
sin®d + cos’® = sin"45° + cos’45°

.+ 8In45° = cos45° = i}

2
i
22 22
NG
=':2' Ml

Answer {b)

a coth + b cosectl = p (i}

b cott + a cosectl = g ._.{ii)

Sguaring both the equations and subfracting,

p* — q° = (a cotd + b cosech)® — (b cotd + a
cosech)’

= F{azmtzﬂ + bcosec’® + 2ab coticosech) —
(bPcot0 + g’cosec’0 + 2ab coticosech)

= (g* — b%)(cot’d — cosec™)
= b — & [+ cosec™d - cotf’d = 1)
Answer (b)

g}

[
sect + tand = p

1
— Sechh — tand = .E [~ sec?d - tan®® = 1)

1
— 2tanbl=p-——
- P

z

= tano=2"
Answer (b} [11
2 4 —4
ElE a3
Answer (c) 11

sec’t — tan®d = 1
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_9 5 1 21 2
16. tandA=— 21, sin“B+———=sin"B+cos"B=1
12 ' sect i (1
; in4d  cosA i ] 20 =
sinA+cosA)sec A= >0 . COSA (using sec®d — tan‘0 = 1)
{ ) cosA cosA [ oR
= tanA + 1
2 g
_ B . (1+tan H}(*] sin ﬂ')
12
17 = sectt x cosd
=5 ['4] = 1 (1]
17. sec?®(1 + sinB){1 - sin@) = k 22. In AABC, ~C = 30° Jﬂ
= secd(1 - sin®0) = k ['4] 1
= seci0-cosih = k ana= el THnaL:
o C ‘L E
L coste_, = A=30
cos” s ZB=190°-130° = 60° 1
= k=1 ['3] ; : -
_ sind cosB + cosA sing = sin30° cos60° +
18. Given 3x = cosech cos30° Sin60*
3
=~ coth 114‘(134
v “27% e ]
We know that cosec?0 — cot?0 = 1
1 ,
23, cotd=— (e
= 9:‘(2 = —gi = 1 ['r"!] g 'E [ WEH]
X
i i (2+2sinB)(1-sinB) _ 2{1-sin®0)
- Q[ X° = x—z] =1 {1+cos)(2-2cost)  2(1-cos’m) %l
EF f cos” #
i N o D | =
= ’3“ x'zJ i 3‘ [l sin® 8 04
' = cot? ['4]
19. tan(A+B)=+3 s
. 15 225
A+ B =60 =[_.._.J _225
= () = WG
1
Also, taniA-B)=— 24,
3
= A_g=30° iy [-A=B]
On adding {i} and {ii), we get
24 = ag°
= A= 45" [
3
tanti = =
20, 5
Esanﬂ 3::-059 Etanﬂ 3 “ 50°
* 4sinG+3cosh  4tant+3 [l and ZBAD = ZCAD =2 =30° [l
[Dividing numerator and denominator by cost] .
Using Pythagoras
3-3
= e _ A
12+15 AD? = AB* - BD
5 ; z
Lo
=0 [ i
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_3a’
4
_\f3a
2
V3a
AD 9
tanB0" === = —5—- =3 1
e [1]
2
25. A
0
60°
B ] C
ZA=sB=20=80"
Draw AD L BC
In AABD and AACD,
AD = AD (comman)
£ADB = ZADC (90°)
AB = AC (AABC is equilateral A)
MBD = AMCD (RHS congruence. [1]
criterion)
BD = DC (CPC.T)
£BAD = ~CAD (C.RC.T.}
BD:§ =a and <BAD= il —=ap*
2 2
In right AABD,
sin30° = B0 .+ ginp = Ferpendicular
AB Hypotenuse |

— gin30v=_"2
Z2a

= 5in3ﬂ°=—1- =5 — 1 =
2 gin 30"
= ?EEsE&EﬁC'i{ 1]
26. L.H.5.
1- sinf
1+ sind

{1+ sinB)}1-sind)

Jn - sinB)(1- sini) -
[On rationalisation] ['4]

27

1—sinf
cost

[+ 1-sin? = cos? 0] [

1 sine

e )

cosd  cosh

= (sect = land) [¥a]
LHS = RHS

OR
LH.S.

cutz [
1+ cot? @

tan® 0
T+ tan‘? t

sin® @ cos @

2
cos© il i

sin® 0
secli  cosec?d
[ sec?f=1+tan® 0, cosec” 6 = 1+ cot? A] []

so? 2
n sm;! mszﬁ [
cos“ B L sin“ 0
1 1
cos’h  sin®p
[ sec23=%.cuseczﬂz 12 }
cos“ sin“ 0
= sin®h + cos®h [l
=1 [%]
LHS. = RH.S.
AD =4/9-225
C
3m
1.6m
a
A D
=+6.75
3
= i
2 [
tar‘:[-l—ﬂ L 2 i ya
35 1~ ['4]
EEBH+GUSECH=E+E
AD CA
_a[mz Al [V
L33 1
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T b, -g
'i?*s]
_g 13
| 33
_2(\!"5+1)
=
2
=_3(3+1..I"§) [v4]
28. sin = ;—
= =30
=% msa:; [1]
o B) (o[ BT
= 3cosu -4 costu = | 5 _l k?
NE) 33
= 3[?]‘[‘“?] 41
3 ﬁ‘_ 33
Sl2) |2
=0 [Va]
5 1 . 2 o Ty &
29, (M) o vy +5in260‘= cot“45° + 2sin“90
5 1 2 2
= =1 s2(1)
() (B 4
| 2
5 4
=é.+é—1+2 [
=3-14+2 [%4]
=4 ['4]
OR

(B} sinf = cosh

sino _

e =tanf =1
cost L]
= 8=45 [
tan?45" + cot?45° - 2 = 12 + 12 = 2 [%]
=0

30. LH.S. = (1 + cosA + lanA)(sinA — cosA)

1 sin A
(1 t A] SiNA _41cos A
{ +tanﬂ+ an [msﬂ JDGS Wii
_(1+tan® A+tanA)(tan A—1)cos A
N tan A 7l
_ (tan® A-1)cos A
tan A

[+ & - by = (a - b)(a® + b* + ab)] 11
= tan‘A cosA - colA cosA

sin A

=tlanA- ~cosA-cotA cos A
cosA [

= sinA tand — cotA cosA = R.H.S.; Proved [¥]
31. LH.5. = (cosecA - sind)(secA — cosd)

=(1 -sin,q][
L sinA /

- oS A}
Cos

: (1-sin? A}(1 - cos” Al

sind cos A

_ cos’Asin®A

" sinAcosA
= ginA cosA i) il

1
tanA +cot A

_ 1

T sinA , cosA
cosA  sinA

= ___1.__
sin®A + cos’A

RHS. =

_sinA-cosA
1
= sind-cosA -iiy M
From (i) and (i)
LH.5. = RH.5.; Hence Proved [11
32. Given that,

[~ sin2A + cos24 = 1]

s tan® = 2
16

[

tanf = E
4

We know that,
sec?) = 1 + tann

8 25
sectl=14-0==2
16 16
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= seci=

4= [Cn

['4]
Mow,

4sinf_cosh 1
cosl) cosfl cost
lﬁﬁﬂﬁﬂﬁﬁ_. 1
costh  cosd cosb

( 4sinfi—cosd + ‘1J
dsinf +cosd =1

[

_ 4tanti—14sech
4anf+1-sech

-—4 4

[

:_._.ﬂ.--...
(16-3)
4
11
33. LH.S : (sind + cosech)® + (cosl) + seclf

= gin2p + cosecih + 2 + posH + secdp + 2

[ sinB = and cosh = L] M

cosech sech
= (sin?0 + cos®)) + (1 + cot®d) + (1 + tan®0) + 4
[-+ cos?d + sin®g= 1)
[1]
=1+1+1+4+tan’d + cotd
[~ cosec’® + 1 + cot®d and sec® = 1 + tan®y]

[4]
=7 + tan?d + cot?d = RH.S.
Hence Proved [Vz]
\ _
34, LHS: |1 cosA 1 1 sind 9 J
( " sind sinA;'[ . cosA + cosA

_{sinA+cosA-1 {msﬂuﬂinﬂ.ﬂ

{ sin A J : cos A J [l
_ (sinA +cos A) —{1)°
= ['2]

sind -cosA

35

36.

_ sin“A+cos A+ 2sinA cosA -1
sind cos A4

[%]

=_‘_I+ 2sinA-cosAd -1

A - oh A [ sin®A + cos?A = 1]
[

=2=RHS.
Hence Proved [11

LHS = (1 +tan A—sec A) * (1 +tan A *+ sec A)
(X=y) (x+ y) =2 —

here x =1+ tan A

y=sec A
LHS = (1 + tan A)? — (sec AF 11
=1+tan A+ 2tan A—sec’ A [l
=sec? A+2tanA—-sec? A (1 + tan?
A = see? A)
=2 tan A = RHS Mm
Hence, proved.
oR
cosec cosec O
LHS = Cosec -1 cosecd + 1
[ 1 1 \
=cosec | - — —
cosec ) -1 cosec u+1j
cosec B+ T+cogsec -1
= cosec d ]
(cosec § —1) (cosec B+ 1)
[ 2 cosec @l |
=cosec B ——
cosec” A —1)
_ 2cosec’ w1+ col? B=cosec? 0 | 1
ot o = cosec? § - 1=cot? B_[ [
1 1]
2% cooosec s ——
_ sinp sin 0
msz f cot = CF’S G
sin § LAk
2
“mﬁié = 2 sec? § = RHS M
Hence proved,
sint +cos0 =43
On squaring both sides, we get
= sin®0 + cos?0 + 2sinficosd = 3 [¥a]
= 1+ 2sinficost = 3 [
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37.

38.

= sinflcost = 1 [a]
Mow, tanf + coth

_ sinB _cosé

G 2

msﬁ sing

srn H+cos f

e o 4

sinflcose

= ok |l

= RHS ['4]
Hence proved.
Taking L.H.S

1+ tan’ A
1+cot® A

sin A

T ——

1:1::5 A
cos® A ]

Jig S

sin® A

cos® A +sin® A
cos’ A
= sin A+Gns A (1

_ sin® A o SifEA + costA = 1
A [ sin cosiA = 1]
=tan’d = secfA - 1=RHS 1]

Hence, proved

(A) Toprove : ———————— =tanA

o sinA-2sin"A _
~ 2cos’ A-cosA

Dividing numerator and denominator by

cos’A, we get
sinA  2sin" A
cosA-cos® A cos’ A
LHS = 2cos’A cosAd ]

cos*A  cos' A

sec’ AtanA - 2tan” A

- 2 -sect A [l

39, LHS.=

tanALsecz A-2tan® Al

T 2-1-tanfA b4

{ sec’ A-tan® A= ‘!]

_ tan A {1-tan® A) y

T 1-tan® A el

= tand = RHS

Hence proved, [
OoR

(B) To prove : sech(1 - sinA)(sech + tand) =1
LHS = secA(1 - sinA)(sech + tanA)

+sinA' 4
cos A casAJ [l

sec A{1- smﬂ.}[

sec A

{‘I sinA1+sinA)

= _.,__...{1 sin® A)

e )]
= 12 'G-CI-SZA

cos” A

[ sin* A+cos® A = 1:|
= 1= RHS [1]
Hence proved

sinA - 2sin’A
2cos A -cosA

_ sinA(1-2sin’A)

1
cos A(2cos?A-1) t
_Ern__A(smzA%—mszA 2sin4 | (1
cosA| 2cos?A—sin?A- mszAJ

[ sin?A + cos?d = 1]

2 2
_tanAl €98 " cosZA - sin AJ [
cos’ A —sin’A
= tand = R.H.5.
Hence proved. [11
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_sinA-cosA+1

40, HSs =
LH= sinA+cosA -1 %]

_tanA-1+secA

 tanA+1-secA
(Dividing numerator & denominator by cos A) [¥4]

~ (tanA + secA) -1
" {tanA - secA) + 1

[4]

_{{tanA + sec A} - 1} (tan A — sec A)
“{{tanA - secA) + 1} (tan A - sec A}

/i

|{tan2 A - sec” A] —(tanA - secA)
~ [tanA —secA + 1} (tanA - sec A) (%

9 : Some Applications of Trigonometry

1. Answer (c) ]

45"
A B
Given AB=25m

And angle of elevation of the top of the tower
(BC) from A = 45°

ZBAC = 45"

In AABC, tan45°=-§%
= BC=25m
Height of the tower = 25 m
2. Answer (D) ]

Let AB be the tower and BC be its shadow. Let
i be the angle of elevation of the sun,

According to the given information,

A
BC=+3AB ..(1)
In AABC,
c B
tanﬂ—ﬁ—i—i Usi 1
BC™ Jfass 5 Using (1]
We know that tan 30° = ——
J3

a=30°
Hence, the angle of elevation of the sun is 30°,

3.

_ -1-tanA +secA
{tanA —secA +1)({tanA —sec A} [
_ -1tan A-secA +1) (%4
(tanA — sec A+ 1){tan A —sec A)
e _RHS» [%1
sechA - tanA
Hence proved.
Answer (c) ]
D B
73 m
30° A

Let AB be the tower of height 75 m and C be the
position of the car

In AABC,

: AC
cot30® = —
AB

— AC = ABcot30"
= AC=75mx+3

= AC=75/3m

Thus, the dislance of the car from the base of the
tower is 75+/3 m.

Answer {d) 1
A

»

2.1
2m

In the figure, MN is the length of the ladder,

which is placed against the wall AB and makes

an angle of 607 with the ground,

The fool of the ladder is at N, which is 2 m away
from the wall.

BN=2m

Corporate Office : Aakash Tower, 8, Pusa Road, New Dethi-110005, Ph.011-47623456
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In right-angled triangle MNB:

wsﬁﬂ”=ﬂ=i
MN - MN
1_ 2
= 2 MN
= MN=4m

Therefare, the length of the ladder is 4 m.
Hence, the correct option is (d)

5 Answer (a) 1]
A
I5m
& 15,3 m c
15 1
tanf=— = =——
1543 3
~oB= 300
6. Answer (a) [1]
& m
. "
(>
2/3m
6 3
tanf = — =X = = V3
23 3
= 8 = 60"
7 A
il
c B8

Let AE be the tower and BC be ifs shadow.

AB =20, BC =203
in AABC,

AB
tanth= —
BC

20
2043 [

tanf =

10.

tanﬁ:l

V3

B = 30°
The Sun is at an altitude of 30°, 2]
A

Ladders VWall

B sm C
Let AS be the ladder and CA be the wall.

The ladder makes an angle of 60° with the
horizontal.

- AABC is a 30° — 60° — 90°, right triangle. []
Given: BC = 2.5 m, ZABC = 60°

AB=5m
Hence, length of the ladder is AB=5m. [¥]
T
30.m
i)
G
10M3 m

Angle of elevation of sun = ZGST =0

Height of tower TG = 30 m

Length of shadow GS =1043 m [4l
ATGS is a right angled triangle

tantl = ——

1043
tant =~.|"§ ['3]
o= 60°
In AABC,

["4]
B
c
J3x
,1
tanfl = —=
- J3
f=30° [¥a]
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a4 2 i9
Given CD =100 m, AB =7

In AABC, tan60° = 22
BC

o

V3
BD = AB [+ tand5® = 1]
BD - BC = CD

AB—E =100

Ve

As[ﬁgq =100

_ 10043
J3-1
AB = 236,98
AB=23Tm
Given: Fosition of kite is 8.

AB

Height of kite above ground = 45 m
Angle of inclination = 60"
Required length of string = AB
Kit
[ EE

45 m

A fo)
In right angled triangle AOBE,

: o]=]
sind =—
AB

: 45
gin6l" = —
™ AB

V3 _ 45

= —— T e———
2 AB
45x2 90

T_E_aﬂﬁm

Hence, the length of the string is EDJE .

-, AB=

[l

[

[

[

(1

[

13.

14.

fa

E:D,.. L &
24 -k
30° O
A Il % 24 m
h
=] \ w
= 15m D

Let AB and CD be the two poles, where CD
(the second pole) = 24 m.

BD=15m

Let the height of pole AB be im,
AL=BD=15mand AB=LD=h
So,CL=CD=LD=24~h 1
In AACL,

tan30° =L?£
AL

24 —
tan30° = ===
- 15

1 24-h

S5 g
_ 24-h- 3%’ 53

= h=24-53

= h=24-5x1732 [Taking 43 =1.732]
= K =1534

Thus, height of the first pole is 15.34 m. [

Let d be the distance between the two ships.
Suppose the distance ef 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,

A

o
In right-angled AADO, we have.
tands® = E = @

AD x
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15.

_ 200
X
= x=200 i) [1]

In right-angled ABDO, we have

= 1

tan60® = on = 20k
BD d-x
. J— _ 200
d-—x
d—x= ks
= 5 [
Putting x = 200, We have:
d—200= =y
V3
d= =10 + 200
V3

= d=200= 158
= d=316m {approx.} [1]

Thus, the distance between two ships is
approximately 316 m.

Let BC be the height at watch the aeroplane is
observed from point A,

Then, BC = 150043

In 15 seconds, the aeroplane moves from point
Bto 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 melres

AE =x+y

30" i
A X C v E
In ACBA,
BC
tan60° = —
an AC
15003
V3= V3 ]
X
x=1500m i)

16.

% + y = 1500 * (3) = 4500
1500 + y = 4500
y = 3000 m i)

We know that, the aercplane moves from point
B to D in 15 seconds and the distance covered
is 3000 metres,

distance
time

Speed=

3000
Speed = ——
P 15

Speed 200 mis

Caonverting it to km'hr = 200 = 155 =720 kmihr [1]

o

=5

B0

-'ﬂ'—"‘-l.—n-x'-l-— E
Ty
Om
d 3]t
By ——
Let CO 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 = 80" and ~BCA = 30° )]
In AAED,

DE
tan60® =—
an EA

-

Oy

il

h=3x (1]
In AABC,
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(i) [

Substituting x = 1043 in equation (i), we get

h=+3%1043 =10x3 =30

DE=30m

CO=CE+ED=10+30=40m

Thus, the distance of the hill from the ship is

1043 m and the height of the hill is 40 m. [1]
T

(3]
o C F
Given CF=4m

DF=16m
ZTCF + ZTDF = 890°
Let say “TCF =48

(1]
£LTDF=90" -6
In a right angled triangle TCF

TF TF
tan@=——=——
A= CF ™

TF = 4tang
in ATDF

tan(90° —0) = 1=

18 [

TF = 16cott <)
Multiply (i} and (i), we get
(TFP=64=TF=8m

= Height of tower = 8 m [1]

045

c ¥

(b}

In AABC,

AB

E =tan45" =1 ['f'rt]

= AB=8BC=100m ..(i) [
in AABD,

f:—ﬂ =tan30* =

BD :F‘E
BD = AB%+3

=100y3 m
CD=BD-BC

c i) [l

=(100¥3-100)m  [From (i) and (i)] [%]

=100(y/3 -1} m
=100 (1.73-1}m
=100 =073 m [l
=73m
Ship will travel 73 m during the given
time, [l
OR
A
" ] i
B Cel0im>LC

Let AB represents the tower. Observer is
moving from D to C.

In AABC,

tanf = "..q..B = % P

T BC 4 . 4]
and in AABD,
AB 1

t o YIS Y =y

Lttt i) [
From (i) and {ii}, we get

5C =28 and BD-348 4]
= CD=BD-BC [

— 1&023;45—%
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18.

20.

_, 100 9AB-44B

= 300 = 548
= AB=60m

Height of tower is B0 m.
A

[

ZACE = 307

and ZADB = 45° [From figure]

Distance between two cars

= CD=BC + BD

Mow,

In AABC,

tan 30° = A = =
BC BC
50

tanao”
and In AABD,

AB _ 50
BD  BD

=503 m

or BC =

tan45" =

»5[.‘-‘=-5—l:I

T
BD=50m
From equation (i}, we get
Ch=BC+ BD

1]

5043 + 50
su{ﬁ +1) m

[¥]

[]

[Frem figure] ...{i} [%]

(4]

[

(1

Let AC and BD be the two poles of the same

height hm.
C D

ALLAS g

Given AB=80m

Let AP = xm, therefore, PB = {80 - x) m

21

h
J__B{}*x

Dividing (i) by (i), we get

—E=2Dﬁm

Fiad
= B

eskl)

-({)}

Mathematics 59

[

)

[l

Thus, the height of both the poles is 203 m
and the distances of the point from the poles are

60 m and 20 m.

Let AB be the building and CD be the tower,

C

AT E

60 m

l mp
gL D
In right AABD,

AB
—— = lanB0"
BD
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Hints & Solutions - Chapler-wise Previous Years' Questions (Class-X)

60
= ——=43
= 5=V

60
BD = — [2]
3
— BD=203
In right AACE,

CE _tan30°
AE

cCE 1
= E_ﬁ (.. AE = BD)

Height of the tower = CE + ED = CE + AB =
20m+60m=80m

Difference between the heights of the tower and
the building =80m-60m=20m
Distance between the tower and the building

=BD=20{3m [2]

Let PB be the surface of the lake and A be the
point of chservation such that

AP = 20 metres. Let C be the position of the
cloud and €' be its reflection in the lake.

Then CB = C'B. Let AM be perpendicular from A
on CB. [1]
Then m=CAM = 30° and m2C'AM = 60"

Let CM=h Then, CB=h+20and CB= h+ 20
In ChA we have,

cM
tan3o® = —
AM
A1 _h
= 3 AM
= AM=+3h (i) 1
In AMAMC’ we have,

tangl® = %
AM

23.

C'B+BM

AM
7 h+20+20
= AM
fr4 204 20
= AM= 7 () [l

From equation (i} and (i), we get

h+20 +20

VEh=—"7%—
J3

= 3h=h+40

= 2h=40

= h=20m
In ACMA, sin30" = CL:A = CA=40m

Hence, the distance of the cloud from the point A
is 40 metres, [

. Q

45

Al

+ pll
MP = ¥X=40m
& QM=h-40
in right angled AQMY,
oM _,_h-40
MY Px

PX =h—40 i)
In right angled AQFX,

QP op
tan60” = —-_ T
i, PX:J— PX

LR

J3

Fram (i) and (i), we gel

B0° I~y

tan45° = LMY =2X) 1]

-y [

h
h—40 = ﬂﬁ
J3h-403 = h

VBh-h=4043
173h - h=40(1.73) = h=9479m

Thus, PQ is 94.79 m and PX = 94.79 + 1.73
=54.79m [

(1
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24,

25.

X A b4
d 30 45" '
ag- M 45
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. [1]

£XAP = 307 and £YAQ = 45°
LXAP = £APB = 30°

[Alternate interior angles]
ZY¥AQ = ~AQB = 45° [1]
In APAE,

AB
tan30° = —
PE

PB = 30043 m (1]
In ABAQ,

tan45” = st
BQ

BQ =300 m
Width of the river = PB + BO

= 300(1+3) m ]

Let ships are at distance x from each ather.

TF’ ---------------

100 m

L
Oe—y——pe—x——

In AAFPO

B

100 |

tands —T—1 y:10{}m U} [1]

in APOB
P 100 1

tan30° = —— = —— = —

an OB x+y 43 g
X+y

TRRas
J— 100
X+y= 10043 ()] 1]

x=10043 -y = 10043 100 = 100(+3 - 1)
x = 100(1.732 - 1)

=100 = 0.732
=73Z2m
Ships are 73.2 meters apart. 11

26. Let the light house be PQ and the boal changes
its position from R to 5.

Here, PG = 100 m, ZPRQ=60" and £PSR = 307,
i
100 m

et 30" B0"

5 & o

In APQR,

. PQ 100
tangne =52 - 108
e = orR " OR

10043

= QR=
3

m A1) [

In APQS,

tan30° = Bt

Qs
1. 100
= E—ﬁ
= 0S=10043m ]
RS=0QS-QR=

mﬂﬁ—mgﬁ _ zugﬁ 1]

Distan ce
Time

2003 _ 10043

3x2 3
= 57.73 (approx.} (Using 3= 1.732)

= 57.73 m/min 1]

27. Let AB = h m be the height of building and CD
be height of tower.

CD=60m

[

h
l 60° 30 |
B C
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cD
tang0" = —
In ABDC, BC

= EC=E=ZU\EI'H . i)

3

In AABC,

AB
tan30® = —
BC

1 AB :
= -ﬁ = Eﬂwﬁ [From {i]]

= AB=20m
Height of building = 20 m.
28. AB = height of flag-staff =6 m

A
EJ
457N
C 3™\
Let BC = height of tower = A m
In ABCD
E = tan 30~
chD
h 1
— = = CD=hJ3 g
= CD \‘E \'I'- ,__I:I}

AC
— = tan 45
In AACD, D

B48 4 = h=CD-8

= h=hJ3-6 [From (i}]
= h3-1)=86

&

Fo

= h=3R3+1)

h=3x 273
h=819m

Height of the tower is 8.19 m

29. (i) Let positions of Charu and Daljeet be C and
D respectively,
[l
f2m
1
[ v
D c B8
Charu is nearer to Qutub Minar as its angle
of elevation is greater,
(i) In AABC,
. AB
11 tang0" = Be [l
72
3=— A
= "8e [l
= BC =4152m [¥a]
In AABD,
AB
tand5" = — A
BO [
72
=
” T
= BD=72m [l
CD=BD - BC
ChO=(72-4152)m
[4] =
= 3048 m el
30. (1) As from the figure, length of strings are AC
[/ and BC.
AD =50m
[ BE =60 m
[
(4]
[
[
1.0
~ 2 AC
['a] = AC=100m [
In ABCE,
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. . BE OR
5in60" = — [
BC (B) AB=CD=Tm [
J3_e0
= 2 BC E Cable Tower
= BC =403 m [v4]
(2) As from the figure, we can see that ~ACB Buliding A 3P D
=90° s 4
[¥] [
Applying Pythagoras theorem in AACE, we fil
get B c
d = VAC? + BC? []
- In AADC,
=J[_mnf +(4043) [ -
tand5° = —
=20437T m [4] AN =D [l
31. (A) Let AB be tower of height h m
7
i = 1= E ['.-";t]
= AD=T7m [V
h
[1] In MDE
607 307
ED
B Y Spea—e - [
In AABD, [l
. AB = ED
Bl £38 ="
tan60 =5 Al A [
Ja=t - ED=73m [l
X
M ~ The total height of the cable tower
= & =E ] [ =CD+ ED ['4
in AABC, = (7+743) m
AB
tand0 == A
BC % = 7(1+43) m A
A W 3z, A
3 x+40
= x+40=+3h [l pa
. = +40=3h  (From () [ 5
NE]
= h+403=3 h [%] s
tanB0” = —
= 2h=403 BC [2]
= b=
h=203 o |
- The height of the tower is 203 m  [] - NG i
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In ABD ;
AB
tan30°=——
an BC+DC M
M 7§
= JB BC+x
= BC+x=753 [
75
X =753 === -
= NE) {from (i)}
75%2 T5x2%x3
O ]
Nz 3
= Xx=865m [1]
OR
E
ATy B0
= D
T™m
B = c

Let AB be the building of height 7 m and EC
be tower.

A is the point from where angle of elevation
of the top of tower is 60° and angle of
depression of its foot is 30" [1]

EC=DE+ CD
Also, CO=AB=7 mand BC = AD [
Ta find : height of tower EC

In AABC [
1_7
= J3 BC
= BC =73 [
In ADE
DE
N i
tan60" =~ [

DE
= F—-m [5c=ADandsc=?J§]

[
= DE=TV3x43=21
Now, EC=DE+CD=21+7 ['4]
=Z28m
Height of cable tower is 28 m. 1]

33

&
360043 m
A J_E I_D

Height of aeroplane (CD) = 360043 m = BE

ZBAD = 80" and £ CAD = 307
In AMBE

BE
tan60” = —
AE

= BE
tan&0”

AE =3600m [ BE = 360043 m]

In AACD

oD
tan3lt= —-
AD

36003
= 1

V3
AD = 10800 m
BC = AD — AE = 10800 — 3600
BC =7200 m

AD

distance
Speed of aeroplane = e
=729 _ 240 mis
30

Speed (in kmihr) = 864 km/hour

+C

h

2D
3N25m

va 60° {30

[l

[

1
[1

[l

[

Let the distance between the two planes be Am.

Given that, AD = 3125 m and
ZABG = BO°
SABD = 300
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35.

In AABD,

tan30° = E
AB

= AB=31253 (i} [l
AABGC

tan&0® = E
AB

J5_AD+DC

AB ]

3125+ h
J3 = e
3125+ h

7 _..{ii) [

Equating equation (i) and (i), we have

3125+ h
R T, T T 0
NE)

fi=3125 % 3 -3125 [1]
h = 6250

— ABE

Hence, distance between the two planes is
6250 m. ]

D

h

60"
A 45° =
7m im
B C
Let AB be the building and CO be the tower such
that #EAD = 80° and ZEAC = ZACB = 45" [1]

Mow, in triangle ABC. tan 45" = 1 = AB/BC

So, AB=AE=Tm [
Again in triangle AED,

tan60° = 3 = DE/AE [
So, DE = AE3 =73 [
= h=TJ3m U
Height of tower = h+7 =7(1++/3}m [

38,

37.

A
|[.‘1T— 10)
D 30°
; E
[ [
10 10
il; & 51

Height of the tower (AB) = h
Given CD =10 m and BC = ED
BE=CD=10m

In AABC, tan60° =
BC

BC _h

V3
In AADE,

h-10
ED

ED ={h-10)3

h
—==(h—1013
V3

tan30" =

2
10==h
3

S0 m

A3 BN

Let the height of hill be A.
In right triangle ABC,

50 50 1
2 _tan30°= 2 - L AB=5043
AB ~AB v3

In right triangle BAD,

h h
L tan60° = —— =3 = h=\3A8B

= h=4+/3(5043)=150m
Hence, the height of hill is 150 m.
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10

Given £POQ = 70"

In APOQ, OF = 0Q (radii)

It is an isosceles triangle

ZOPQ = 200QP

In APOQ,

ZPOQ + Z0PQ + Z0QP =180°

£P0Q + 220PQ = 180°

L0OPG = 55"

We know that OFP | PT
Z0OPT = 90"
ZOPT = £TPQ + Z0PQ
80" = £ TPQ + 55"
ZTPQ = 35

Answer (c)

[

rAl

AB and AC are the tangents drawn from external
paint A lo the circle,

OB 1L AB = Z0BA = 90"
OC L AC = ~OCA = 9

ABCD is a quadrilateral in which sum of opposite
angles is 180"

e, ZOBA + #OCA = 180° ['%]
ABCD is a cyclic quadrilateral

= SBAC+ #BOC = 180"
£BOC = 180° - 40°

[£BOC = 140°] [%]

: Circles

3,

Answer {a)

It is known that the tangents from an external
paint to the circle are equal,

EK =EM DK =DHand FM = FH ._.{i) ['4]
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, [
Answer (a)

Given, AB, BC, CD and AD are tangents to the
circle with centre O at @, £ S and R
respectively. AB = 29 cm,

AD =23, D5 =5 cmand £B = 90"
Construction: Join PQ.

(=]

We know that, the lengths of the tangents drawn
from an external point to a circle are equal.

DS=DR=5cm
AR=AD-DR=23cm - 5cm = 18 cm

AQ =AR=18cm

S OB =AB-AQ=29cm - 18cm = 11 cm

Q8 =8P =11 cm

in APQE,

PQ2=QB2+ BP2={11ecm)® + (11em)pt =

2 % (11 cm)?

PQ =112 cm

In AQPQ,

PQ2=0Q2+OFZ=pfR +2=27

(1W2) = 2r°

121=7

r=11

Thus, the radius of the circle is 11 cm,

) [

[
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5.

Answer (b)
AP 1 PB (Given)

CA L AP, CB L BP (Since radius is perpendicular
to tangent)

AC = CB = radius of the circle [

Therefore, APBC is a square having side equal
to 4 cm.

Therefore, length of each tangent is 4 cm.  ['%]
Answaer (b)

Given : #QPR = 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 1L RP.

— £0QP = ZORP = 90° [
So, in quadrilateral FQOR, we have

Z00P + ZQPR + ZPRQ + 2R0Q = 360°

= 907 + 467 + 00° + ~AROQ = 360°

= <ROQ = 360° — 226° = 134"

Hence, the correct option is (b), ['4]

P T

£

LOPT =90
{radius is perpendicular to the tangent)
S0, ZO0PQ = LOPT - 2GPT

= 90" — B0°

= 307

£P00G = 180° - 2-QP0 = 180" — 60" = 120°
Reflex ~£POQ = 3607 = 1207 = 2407 [¥2]

SPRQ = ; reflex.s POQ

1
=—x 2407
2

= 120°
PRQ = 120° [%]

10,

In AACO,

Q4 =0C [Radii of the same circle]
AACO is an isosceles triangle.

LCAB =307 [Given]
LCAQ = LACO = 30° [

[angles opposite to equal sides
of an isosceles triangle are equall

ZPCO = 90"
[radius drawn al the point of contact
is perpendicular to the tangent]
Mow <PCA = ~PCO - ZACO
ZPCA = 80" — 30° = B0° 4l

Given that £<BPA = 60"

OB=0A=a [radii]
FA = FB [length of tangents are equal]
OP = 0P [Common]
APBO and APAQ are congruent, [val
[By SSS criterion of congruency]
ZBPO = FOPA = Eg“ =307
In APBO,sin30° =2 =1 (.- oBLBR)
op 2
OF = 2a units [
Answer (c)
In APOT,

(OPF = (OTP + (PTR
= OP? = (T)? + (24)*

= OP? = (25)
= OP = 25 cm
LPR=0P+0OR=25+7
= 32 cm
Hence, option (c) is correct. [1]
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11.

12,

13.

14.

15.

16.

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

Answer (a)

(1]
One tangent can be drawn to a circle from a
point on it.

Answer (b) [1]
Z0PA = 90"

= 0AZ =32 + 42

= O0A=5hcm

B
2T
A4
Answer {a) [1]
9em 41 cm
A X B
In ADAB,
0A? + AB? = OB?
= 824 ¥ =41
= ¥ =412-92=1800
== x=40cm
Answer (c) [1
£OPQ= Z0OFPR - ZQFR
= 90" — 50" = 40°
Also, £OPQ = Z0QP = 40°
SPO0 = 180° — 407 — 40°
=100°
Answer (b) )

Both Assertion {A) and Reason (R) are true but
Reason (R} does not give the correct explanation
of Assertion [A)

A

B : C
P

Given BR =3cm, AR =4cm & AC = 11 cm
BFP = BR

17.

18.

AR = AQ
CP=CQ

{Lengths of tangents o circle from external point
will be equal)

AQ =4 cmand BP = 3cm
As AC=1lcm
QC +AQ=11em
= QC=7cm
PC=7Tcm
We know BC = BP + PC
BC=3+7
BC =10cm
BF=BQ=3cm
AR =AP =4 cm
RC=AC-AR=T7cm
RC=QC=7c¢cm
BC=7+3=10¢cm

[

[¥]

[

Given a parallelogram PORS In which a circle is
inscribed

We know PQ = RS

OR =P5

DP = PA i)

{tangents to the circle from external
point have equal length)

[

Similarly,
QA = BQ
BR =RC
DS =CS
Adding above four equations, [
DP+BO+BR+D5=PA+0A+RC+CS

(DP + DS} + (BQ + BR) = (PA + QA) + (RC + CS)

LAty
i)
i)

[
20R = 2(PQ)
PQ = QR

= PQ=QR=RS=Q5
PORS is a rhombus [l
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19,

20,

R

C
5 Q
B
P
AB = 6cm
BC =9cm
CD=8ecm

AB. BC, CD, AD, are tangents to the circle

And AP = AS, RD = DS,

BF = BQ and

CQ=CR [V2]
Also AB = AP + BF ()]

BC =BQ+QC i)

CD = RC + DR _..{iii)

AD = AS + DS v} []

Adding (i), (i), (i), (iv), we have

6+9+8+AD=AP +AS + BP + BQ + CQ
+RC + RD + DS [4]

23 + AD = 2(AP) + 2{BP) + 2(RC) + 2(RD)
23 + AD = 2(AB) + 2(CD)

[AD =5 cm| (4
Given : ABC is an isosceles triangle, where
AB =AC, circumscribing a circle.

To prove : The point of contact P bisecls the
base BC.

l.e. BP = PC

Proof : It can be observed that

BP and BR: CF and CQ; AR and AQ are pairs

of tangents drawn to the circle from the external
points B, C and A respectively.

5o, applying the thecrem that the tangents drawn
from an external point to a circle are equal, we
get

BP = BR )

CP=cCQ +o-{li)

AR = AQ ..} [2]

Given that AB = AC

— AR +BR = AQ + CQ [l

= BR = CQ [from {jii}]

— BP = CP [from (i) and (ii}] [
P bisects BC.

Hence proved. [

21

22

23.

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 [

(- Radius is perpendicular to
tangent at point of contact)

— AC = BC [

(- Perpendicular from
centre bisects the chard)

Given : AB=12 cm, BC = 8 cm and AC =10 cm.

Let, AD = AF = xcm, BD = BE = yocm and
CE=CF=zcm

{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 =30cm ¥4l
x+y+z=15¢cm
AB=AD+ DB =x+y =12 cm [*e]

Z=CF=15-12=3c¢cm
AC=AF+FC=x+z=10c¢cm

y=BE=15-10=5¢em 4]
x=AD=x+y+z—z—y=15-3-5
=7ecm Vsl

Let XBY and FCQ be two parallel tangents to a
circle with centre O,

Construction : Join OB and OC.
Draw OA || XY
X B Y

4 *

P c Q
MNow, XB || AD

= SXBO + ZAOB = 1807 [*a]

{Sum of adjacent
interior angles is 180°}
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24,

25.

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

Naow, #XB0 = 80"

(A tangent to a circle is perpendicular
lo the radius through the point of contact)

= 90" + £AOB = 180"

= SAQB = 180" — 90° = ag" [Y2]
Similarly , £AQC = 80°
ZAOB + ZAOC = 90° + 90° = 180° [

Hence, BOCG is a straight line passing through O,

Thus, the line segment joining the points of
contact of two parallel tangents of a circle
passes through its centre. [

Let us draw the circle with extent point P and
two tangents PQ and PR,

Wae know that the radius is perpendicular to the
tangent at the peint of contact,
SO0P = a0° 4]

We also know that the tangents drawn fo a
circle from an external point are equally inclined
to the line joining the centre to that point.

S0PC = 807 [Va]
Maw, in AQPO,
PQ
Gl =——
cos 25 [
['e

Given that #PRQ = 120°

We know that the line joining the centre and the
external point is the angle bisector of angle
between the tangents.

28,

Thus,

120°

ZPRO = Z/QRO = —— = 80"

[

Also we know that lengths of tangents from an
external point are equal.

Thus, PR = RQ.
Join OF and OQ,

Since OFP and OQ are the radii from the
centre O,

OP LPR and 0Q L RQ. [¥:]

Thus, AQPR and AQQR are right angled
congruent triangles.

Hence, #POR = 90° — APRO = 90° — 680° = 30°
SOQO0R =90" - ZQR0O = 80" —60° = 30" 4]
sinS0RO =sin30° = 11

PRCA
oR. 2
Thus, = OR = 2PR

= OR=PR +PR
= OR=PR+ QR

A

[2]

& cm 3 cm

(&)

[=)

6ecm O 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 seament AF be x.

Mow, it can be observed that:

BF = BD = & cm (tangents from point B)
CE = CD = 9 em (tangents from point C)
AE = AF = x (tangents from point A)
AB=AF+FB=x+8
BC=BD+DC=6+9=15

CA=CE+EA=9+x KA
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27.

28.

2s=AB+BC+CA=x+8+15+9+ x-=
30 + 2x

5=15+x
s—a=15+x—-15=x
5-b=15+x-(x+9) =8

s—c=15+x—-(6+x)=9

Area of AABC = .\[s(s—a}a-b)(s-c) [¥]

54 = J(15 + x)(x)(6)(2)

54 = 3,[6(15x + x7)

18 = JB(15x + x7)

324 = 6(15x + x%)

54 = 15x + x2

¥+ 15x-54=0 [
X+ 18x—-3x-54=0

x{x + 18) — 3(x + 18)

(x +18)(x=3)=0

As distance cannot be negative, x = 3cm
AC=3+9=12cm

AB=AF + FE=8+x=6+3=9cm [V

Since tangents drawn from an exterior point to a
circle are equal in length,

AP = AS i)
BP = BO (i)
CR=CQ ...{iif)
DR = DS Aiv) ['4]

Adding equations (i), (i), (i) and {iv), we get
AP+BP+CR+DR=A5+BQ+CQ+D5 [¥]
(4F + BF) + (CR + DR) = (A5 + DS) + (BQ + CQ)
[

AB + CD =AD + BC
AB + CD = BC + DA

[Proved] [¥2]

In the given figure,

QF = 2r [Given]
ZOTP = 90°
[radius drawn at the point of contact
is perpendicular to the tangent]
In AOQTF,
sin LOPT = g; s -2'; = ; = sin30°
ZOPT = 30°
ZTOP = 60° A

AOTP is a 307 — 607 = 907, right triangle.
In AOTS,

ar=0s [Radii of the same circle]
AOTS is an isosceles triangle.
£0TS = £OST ['4]

[Angles opposite to equal sides
of an isosceles triangle are equal]

In ACTO and AOSQ
OS5 =0T
o =0a

[Radii of the same circle]

[side common to both triangles)
£0TQ = 2035Q

[angles opposite to equal sides of
an isosceles triangle are equal]

AOTQ = AOSQ [By S.A.S] ['4]
2T0Q = £S0Q = 60° [C.AC.T]
£TOS = 120

[£TOS = £TOQ + £50Q
= 60° + 60° = 1207

ZOTS + Z08T =180° - 120° = 60°
~£0TS = £OST = 60° + 2 = 30° [

AB is the chord
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We know that OA = OB [radil]
S0BP = £0AP = a0°

Join OP and OP = OP [Common)] ['a]
By RHS congruency
AOBP = AQAP [l

By CPCT. BF = AP [
In AABF BF = AP
Angles opposite to equal sides are equal

ZBAP = ZABP [
Hence proved,

C
Q
S P
A

ABCD is the Quadrilateral
Circle touches the sides at P Q. R, 5
For the circle AS & AF are tangents

AS = AP i)
Similarly,
BF = BQ (il ['4]
CQ=CR ...(iii)
RD = DS i) [

Mow, AB + CD = AP + PE + CR + RD ...{v)
and BC + AD=8Q +QC + D5 + AS ..\vi) [¥]
BC + AD = BP + CR + RD + AP using (i). {i),
i), (iv)

AB + CD=BC + AD
Hence proved [l

Tangents from external point are equal in
length.

[Using {v]

A F

32

a3

AP = AS
BP = 8Q
CR=C0Q .{3)
DR = DS (4

Adding equations (1 + 2 + 3 + 4)

AP+ BP+ CR+ DR = A5+ BOQ+ CQ+ DS

(1)
.(2)

[l
AB + CD = AD + BC
E+8=AD+9
AD=14-9=5¢ecm 1]
Join 0Q.
L0PQ = £00QP {OF = O}
= L0PQ+ £00P + £POQ = 180° [
{Angle sum property}
= 2Z0PQ = 180° — £P0OQ ..{i)
Also, #PTQ + AP0Q = 1807
= LPTE = 180° — £POQ  ..{ii) [l
Fram (i} and (i) [zl
ZPTQ = 2.20PQ [
Hence Proved.
{a) PA=PQ+ QA
=PQ+QC A [ QA = QC ["a]
and PB = PR + BR [¥4]
=PR+CR ..{ii) [++ BR =CH]
Adding (i) and (i), we get
FA+PBE=PQ+QC+ CR+ PR
= 2FPA=FQ+ OR + PR [']
[ PA=PB|
A Perimeter of APQR
2
-2 4l
=10 cm

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



Hints & Solutions - Chapter-wise Previous Years' Questions (Class-X) Mathematics T3

OR
(b} ZADE = 90" [Angle in semi-circle] ['4]
ZABD = 90° — #BAD [Angle sum property
of AdBD]
A
I\
0 0
In OAFE,
N B .3 ’ By angle sum property
= 90° — 55° 90° + ZAPB + 90° + ZADB = 360° 4]
= 35° [] o0° + SAPB + 90° + 180" — 28 = 360°
Now, ~DBC =90° — ZABD [4] = ZAPB =20 [
[ AB L BC) = /APB=2 £0AB [
= a0 — 35° Hence proved.
= 55° ['4]
34, In AOAB, 36.
OA =08 [radius of circle]
SOAB= AZ0BA =40 [+ QA = 0B]
— 12 cm —s=—— 0 om —=
arlAPQR) = ar{APOQ) + ar{AQOR) + ar{APOR)
1 1 1
Since, XAY is tangent to the circle. = WE-nstV B s xON RO AN AR
ZOAY = 90° [
[+ The tangent lo a circle is perpendicular to the 180 = 6PQ+QR+PR)=3PQ-QR+PR)  [%]
radius through the point of contact] : (-+ OT = OV = OU = 6 &m)
£BAY +.£0AB =90 — 189 =3(x+12+12+0+9+x)
£BAY = 90° - 40° [- PV = PU = x, QT = 12 cm and RT = RU
£ BAY = 507 [1] =8 cm as tangents from external point 1o a circle
Further in AABO, are equall []
LOAB + ZOBA + ZAOB = 180" = ea=A IR
ZAOB = 180° — 80° = 100° 1] el
35, Let ZOAB = £OBA =0 . e 2; _ PV - PU (4l
[+ OA = OB = radius] T
Alsa, OA | PA PQrPV+QV=12+?=?cm ['4]
SAOQE = 180° - 20 21 139
and PR=PU+UR=9+—=— [%4]
[Angle sum property] [V 2
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37, Join OT which bisects PQ at M and
perpendicular to PQ

aQ

In AQPM,

OF?= PME+ OM:  [By Pythagoras Theorem]
[

= (5P = (4 + OM*

= OM=3cm 4

In ACPT and AOPM,

ZMOP =2TOP  [Common angles]

LZOMP =20PT  [Each 907

APOT = AMOP [By AA similarity] [¥]

- TP= '31;5- 4]

[ OP=35cm, PM =4 cm, MO = 3 .cm]

~ 1P=2_62 ¢y [l
3 3

38. (A) The lengths of two tangents drawn from an
external point to a circle are equal.
Given : AB and AC are two tangents from
a point A to a circle G{O, r).

To Prove : AB = AC [*:]
Construction : Join OA, OB and OC. [¥]
C - ..-"‘.-r
A
B

Proof : In AOBA and AOCA,

OB = OC Radii of the same circle]  [V4]
OA = 04 [Common side]

£OBA = £0CA =907

[Each 80° because tangent is perpendicular

to radius at the point of contact] [l
AOQBA = ACCA  [By R.H.S. congruency]

[
= AB=AC [CPCT] [

Hence proved.

OR

(B} In ADQAP,

OPLAB
OA? — OP2 = AP? [
52 — 32 = AP?
16 = AP?

AP = 4 cm M1

Length of chord AB = ZAF = 8 cm [11

39. ZOBA=90"[A tangent to the circle is
perpendicular to the radius through the point of
contact] [l

OA* = OB° + AB? [l

= (57 = (3 + AB?

= AB*=25-19 [V

= AB=4 [l

=+ Length of chord AC = 2A8 = 2{4) = 8 cm
(|

The length of chord of the larger circle
which touches the smaller circle is 8 cm.

[

40. Given : A circle with centre O. FA and FB are
tangents to the circle at A and B.

A

E
To prove | ZAPE + ~AQB = 180" ['4]
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41.

42.

Proof : We know that radius is perpendicular to

tangent at point of contact. [l
= OALPAand OB L PB
= SPAD = /PBO = 90° [

In quadrilateral PBOA,

ZAPB + £PBO + ZBOA + £0OAP = 360°
[Angle sum property of quadrilateral]

= ZAPE + 90" + ZBOA + 30" = 3607 [\4]

= ~APB + /BOA = 360° — 180° = 180° []

Hence proved. [V
Q
Y X
; 5 T
Given : A circle with centre O and a tangent XY
o the circle at a point P ['z]

To Prove : OF is perpendicular to XY,

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

Proof : Here the point Q must lie outside the
circle as if it lies inside the tangent XY will

become secant to the circle. ['4]
Therefore, OQ is longer than the radius OF of
the circle, That is, OQ > OF 1]
This happens for every point on the line XY
except the point P. [z
So OF is the shortest of all the distances of the
point O to the points on XY. [
And hence OPF is perpendicular to XY, ['5]
Hence proved.

Given : [ and m are two parallel tangents o 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: ZDOE = 90°

Construction: Join OC.,

Proof:
. A D g
0
4 [
€ BB o

43,

In AQDA and AQDC,
0A = 0C
AD=DC

[Radii of the same circle]

{Length of tangents drawn from an
external point to a circle are equal]

DO =0D
AODA = #0ODC

[Common side]
[SSS congruence criterion]
!
£D0A = £COD i) [
Similarly, ACEB = ADEC [V
£ZEOQB = ZCOE il [

Now, AOB is a diameter of the circle. Hence, it
is a straight line.

ZD0A + £COD + LCOE + £EOB = 180° [Y4]

From (i) and (i), we have:

2/C0D + 22COE = 180° 1%l
= SCOD+ /COE = 90°

= ZDOE = 90°

Hence, proved. [

Let AP and BP be the two tangents to the circle
with centre O.

To Prove : AP =BP

Proof : [*]
In AMAOP and ABOP,
OA = 0B [radii of the same circle]

ZDAP = £OBP = 90° [

[since tangent at any point of
a circle is perpendicular to the
radius through the point of contact]

orF = OF [commen]
AAQP = ABOP M
[by F.H.3. congruence criterion]
AP = BP M

[corresponding parts of
congruent triangles]

Hence, the length of the tangents drawn from an
external point to a circle are equal. ['4]
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In the figure, C is the midpoint of the minor arc
PQ, O is the centre of the circle and

AB is tangent lo 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. [%]

It is given that C is the midpoint point of the
arc PQ.

So, arc PC = arc CQ. [
= PLC=CQ
o
P Q
A C B
This shows that APQC is an isosceles friangle.
[

Thus, the perpendicular bisector of the side PQ
of APQC passes through vertex C.

The perpendicular bisector of a chord passes
through the centre of the circle, [V

So the perpendicular bisector of PQ passes
through the centre O of the circle. [V

Thus perpendicular bisector of PQ passes
through the points O and C,

= PQ L OC [4]

AE is the tangent to the circle through the
point C on the circle,

- AB L OC [

The chord PQ and the tangent AB of the circle
are perpendicular to the same line OC.

FQ || AB. [3]

L P ALY
0
/c
—t =l =
X Q /8 s

To prove : ZAOB = 90°
In AACC and AAOP,
QA = 0A [Commian]
oP = 0C [radii] 4]

46.

SACO = AAPQ [right angle]

AOC = AAORP By RHS congruency)

[

By CPCT, ZAQC = ZAOP i) 4]
Similarly In ABOC and ABOQ
0Cc =0Q [radii]
0B = OB [Comman] ['4]
and #BCO = ZBQO = 90"
By RHS congruency, ABOC = ABOQ ['4]
By CPCT, £BOC = ZBOQ ...{ii) 4]

PQ is a straight line
LAQP + AAQC + £BOC + £BOQ = 180°

From equations {i} and (i), we have ['s]
2(<A0C + £BOC) = 1807

JAOCB - 180"

£A0B = 807 [V

Given ; A circle with centre O,

A parallelogram ABCD touching the circle at
Points P, Q, Rand S.

(a)

To Prove: ABCD is a rhombus

Proof: A rhombus is a parallelogram with
all sides equal

in parallelogram ABCD

AB = CDand BC = AD M

We know that the lengths of tangents from
an external point are equal

. AP = AS i)
BP = BQ (i)
€O =CR ...{iif)
DR = DS ) [
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47.

Adding (i), (i), (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 []
[~ AB = CD and AD = 8C]

LUl

I

= CD=BC

w AB=CD=8C=AD

All sides are equal

— Hence, ABCD iz a rhombus [1]
OR

(b} Let, O is the centre of the given circle. A
segment PR has been drawn touching the

circle at point P, [zl
Draw QFL RP al point P, such that point Q
lies on the circle. [

Q

o |

.r:-"/ [=
£0PR = 907 [Radius L Tangent] [
Also, LOPR = 390" [given] ['4]
s ZOPR = ZQPR [¥a]
Mow, the above case is possible only when
centre O lies on the ling QP. [1]

Hence, perpendicular at the point of contact
to the tangent to a circle passes through the
centre of the circle, [l

/
In AORP and ACPT,
Z0RP = ZOPT [Each 907
LZPOR = ZPOT [Commen]
AORP ~ AQPT [By A4 similarity] [1]
OR FR ,
oP PT w-) [

48,

in APOR,
OFZ = DR? + PR?
[By Pythagoras theorem)]

(5) = OR? + (4)* [ PR =E:|

2
= 0OR=3cm [1]

From (i)
48
5 PT

20
Pl =— cm

: 1

Given : PT and TQ are two tangents drawn from
an external point T to the circle C{Q, ).

To prove : PT = TQ
Construction: Join OT, %4l

Proof : We know that a tangent lo circle is
perpendicular to the radius through the point of
contact.

ZOPT = 20QT = 80"
In AGPT and ACQT,
OT=0T [Common] [
OoP = 0Q [Radius of the circle] 4]
ZLOPT = 20QT = 90°

AQPT = ADQT[RHS congruence criterion]

[¥2]

= PT=TQ [CPCT] [
The lengths of the tangents drawn from an
external point to a circle are equal, 2]
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Mow,

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) [¥:]

BP = BR (Tangents from B)  _..{ii}

CQ = CP (Tangents from C)  _.{iii)  [%4]
Mow, the given triangle is isosceles (- AB = AC)

Subtract AR from both sides, we get

AB - AR = AC - AR [
= AB - AR = AC - AQ [Using (ii)] [4]
BR =CQ

-~ BP=CP (Using (ii), (iii}]  [%)

So BP = CP, shows thal BC is bisected at the
point of contact, [

FT and TQ are two tangent drawn from an
external part T to the circle C(O, r)

To prove : PT = TQ
Construction : Join OT [']

Proof: We know that, a tangent to circle is
perpendicular to the radius through the point of
contact [

ZOPT = £20QT = 90° [
In AOPT and AQQT,
oT=0T [Common]
OP = 0Q [Radius of the circle] 2]
Z£0PT = 0QT = 90°
S ADPT = ADQT [RHS congruence criterion]

[4]

= PT=TQ [CPCT]

The lengths of the tangents drawn from an

external point to a circle are equal. 4
(™
R
D o
B
=]

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. V4

Then, PE = QB ( Length of the tangents drawn
from the external point are always equal)

Similarly, QC = RC’ [¥4]
AP = AS
DS = DR (2
MNow,
AB + CD
= AP + PB + DR + RC [z
=AS + QB + DS + CQ [/

=AS+ D5+ QB + CQ
=AD + BC

Hence Proved [l
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11 : Areas Related to Circles

Answer (c)

2nr=0
=22
360"

B = GO 1]
Answer (d)
Perimeter of the sector

U "
=2nR - R
2m K[SEEFJ-FZ

_ A% sRioR
360°

=39 cm ]
Answer (c)

r2

Area of guadrant = T

22x286=28

[+ 2nr =176 m]

=616 m? 1
Answer (c)

Angle made by minute hand of a clock in
1 minute = &°

Angle made by minute hand of the clock
between 10:10 am to 10:25 am

(ie. 15 minutes) = 15 = 6" = 207

ags 22
; _ 0% 22 .4
Distance coverad (/) 180° * 7 =8
_ § }
| = ——wmr
L 180°
=132 cm ]
Answer (a) [1]
2r=14
length of arc = E
- Mo
R
Answer (d) 1]
Perimeter of protractor = mr + 2r
=22+14
= 36 cm

T

Answer (c) [
2
X
'JI[EJ
area of semicircle _ 2/ _1_ 2
2 8
Length of arc = 22 cm
2mriy
=27
= 360° 7l
22 60°
25— =22
= 2% xrx&ﬁﬂ" [
2217 =86
= r=21cm A

Area of minor segment
= Area of sector AOE — Area of AAOB

ZADB = 120°
OA=08=14¢cm

8
120° 3
Area of sector AOE = 360° I
1 22 2 B1B
=—xmx{14) = ——
Draw O0D 1 AB
In ACDB,
£0=60° £B=30° 2D =90°
QD =T em
DB =73 cm
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Area of MAOB = %KABXUD

= ;xm-ﬁx?

=493 [l
= 8477 cm?

616
Area of minor segment = - 3 - 84,77

= 120.56 cm? [l

10. The arc subtends an angle of 60° at the centre.

. £
{=——x2 i
i} E.Eﬂ"x fr [¥4]
60~ 22
360727 %2
= 22 cm [1]
i) Area of the sector = xrt s
(i} 3607 [*4]
= L3 xgxﬂxfﬂ
3e0* 7
= 231 em? ]

11. Radius of the circle = 14 em
Central Angle, & = 607,
Area of the minor segment

] 2 3 2

= XU — ——F M

360" 4

: 3

= 80° o (14) x4

- 360°

S éH%.Q.xMxM—J_x[?}Z

- 23-;14 4943

_22x14 14743
-3 3

308 - 1473
= : "'lr*cm2 [

Area of the major segment

1o (BT

=E1E-%[3(}B -14743 |

=(1540+14?J§}#3 em? ]

2

e
12, Avea of seclor = 360° [
_22 7x7%90°
T 3607
= 38.5 cm? [
Area of corresponding major sector = Area of
circle — Area of minor sector [l
= - 385 [

= [32 w7 x?’]— 38.5
7
= (154 — 38.5) cm? [%4
= 1155 cm? 4]
13. PORS 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.

In APQR using pythagoras theorem,
PRE =PQ* + QR*
PRZ = (42)2 + (42)

PR? =[2(42)

1
OR=—-PR="%-0Q
: [

NG

From the figure we can see that the radius of
flower bed ORQ is OR.

Area of sector ORQ = :i—nrz

3]

Area of the AROQ = —-xR0O=0Q

-(2) i
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Area of the flower bed ORQ

= Area of sector ORQ - Area of the ROQ

= (441) [0.57]
= 251.37 cm? [

Area of the flower bed ORQ = Area of the flower
bed OFS

= 251.37 em?
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? [1]

(i) Here,

7 :
Radius of parking, r = 5= 3.5 units

Perimeter of parking area = 2r + r [
T T
=2M—t N
2 7T 2
=7+MN
= 18 units [

(i} (a) Radius of one guadrant r = 2 units
X g T
Radius of parking area, 7 = 3 units

2 i
Required area = % + 2% ’”JT [

= 2{r2r2)

3 )

T 7x2|\2 J
11749 )
s 4l
_11x65
- 28 ["'";']

= 25.564 square units (approx.) [V
OR
(b} Area of playground = / x b
=14 x7

= 98 square units

[

2
Area of parking area = E;_

7272 ™

22 7 7
¥ o X
2 2
2

= :—? square units

08
Required ratio = 77 [*4]

=

4

=56 : 11 [

{ii} Length of fencing required = 2f + b+ r

~2(14) + 7+ 22T
772

=28+7+ 11
= 46 units ']

Cost of Fencing = 46 = 2 = 92, [']
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12 ; Surface Areas and Volumes

Answer (b}

Largesl cone that can be cul from a cube has
the

Diameter = side of cube [
Height = side of cube

radh;s:% =2.1¢m [

Volume of cube = 27 cm?®
Volume of cube = (side)® = 27 em?

Side =327 em
Side = 3 cm ["3]

If two cubes are joined end to end the resulting
figure is cuboid

P o
.l-";' .-"’ oy
#—7 oy ———3 o — s

Q}"m =3 em-3

ie., length=/=6cm

breadth = b = 3 cm 4]

height = h = 3 em

Surface area of resulting cuboid = 2{fb + bh + hf)
[%2]

=2x(Ex3+3 =3 +3x6)omd

=2 % (18 + 9 + 18)

=2 = 45 = 90 cm? [

C B om0 ~D

7 cm

Given: Radius of cylinder = radius of cone =
r=6cm

Height of the cylinder = height of the cone
=h=Tcm [V

| =77 + 62

=+/85 cm ['4]

Total surface area of the remaining solid =

1]

Slant height of the cone

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 + i + nrd) U]

=2x~2?:~<ﬁ;<?+22><52 4—22}-{5’\:@
7 7 T
=254+%+¥ﬁ

= sr?_1+$u’a_5 em? ]

7.cm 13 cm

Let the radius and height of cylinder be r cm and
h cm respectively.

Diameter of the hemispherical bowl = 14 cm
Radius of the hemispherical bowl = Radius
of the cylinder

14

=Ff=—CM=7Cm
= 1)

Total height of the vessel = 13 cm
Height of the cylinder, h = 13 em - 7 cm =
B em 1
Total surface area of the vessel = 2 (curved
surface area of the cylinder + curved surface
area of the hemisphere) (Since, the vessel is
hollow)

= 2{2nrh + 2nr) = dnrfh + 1)
=4x.‘?x?x{ﬁ+?) em?

= 1144 cm? [l
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5,

35em

A
35cm

Height of the cylinder, h = 10 em

Radius of the cylinder = Radius of each
hemisphere = r = 3.5 em ['4]

Volume of wood in the toy = Volume of the
cylinder — 2 = Volume of each hemisphere

3

[

= mrzh—Zx%m'

=ﬂr2[h—£r]
3

22 2[ 4 1
= = {3 o — =
7 *(3.5)° |10 3x3 SJ

= 38.5 x (10 — 4.67) ]
=385 = 533

= 205.205 cm?® ['4]
For the given tank

Diameter = 10m

Radius, R=5m

Depth, H=2 m [¥4]
Internal radius of the pipe

_,o20 1
—r—?cm— Dcm—ﬁm [%4]

Rate of flow of waler = v = 4 km/h = 4000 m/h
Let { be the time taken to fill the tank. [¥:]

So, the volume of water flows through the pipe
in t hours will egual to the volume of the tank.

nre X v x t = nReH 1]
o | lf x4000xt = (5)° %2
10
fzzﬁxzxmﬂ:.‘l
4000 4
Hence, the time taken is 1;1 hours [¥]

[

Diameter of the tent = 4.2 m
Radius of the tent, r=21m

Height of the cylindrical part of tent,
4m

eylinder =

Height of the conical part, h =28m [¥]

e

Slant height of the conical part. |

=.h* +rt

cans

=282 42,1
~J282 12 4

=35m [l
Curved surface area of the cylinder = 2nrh

:2x2—_fx2,1x4

=22 x03x8=528m [4l
Curved surface area of the conical tent

=m1=£_§-x2,1:<3.5=23.1mz [4]

Total area of cloth required for building one tent
= Curved surface area of the cylinder + Curved
surface area of the conical tent

=528 + 231

=759 m* [l
Cost of building one tent = 75.9 = 100 = ¥ 7590
Total cost of 100 tents = 7590 = 100

= ¥ 7,59,000
Cost to be borne by the associations
= 8000 =3,79,500 [

It shows the helping nature, unity and
cooperativeness of the associations.

Side of the cubical block, 2 = 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 11

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

= §8° — nr® + 2nr 1
= 6a? + nré
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=6 x (1002 + 3.14 = 52

=600 + 78.5 = 678.5 cm*

Total surface area of the solid = 678.5 cm® [1]
Radius of sphere = r=6 cm

Volume of sphere

=%r|:r:1 = %nx{ﬁ-f = 2881 cm’

Let R be the radius of cylindrical vessel,

4]

Rise in the water level of cylindrical vessel

increase in volume of cylindrical vessel

32 32

=ITRE.ﬁ =;|'|:Rzy..§_ =__§_qu l'lr,"]

Mow, volume of water displaced by the sphere is
equal to volume of sphere

2R? = 288 1]
R% = 2352"9 — 81 [
R=9cm

Diameter of the cylindrical vessel =2 = R =
Z2x8=18cm [4]

Let r be the radius of the base of the cylinder
and h be its height. Then,

Total surface area of the article = curved surface
area of the cylinder + 2 (Curved surface area of

a hemisphere) [1]
= Znrh + 2 % 2nr

= Znrlh + 2) [1]
:zx§x3.5f1u+2x3,5} em?

=22 = 17 cm? = 374 cm? ]

11.

12.

4.2 em

/’

5om

5 om
The total surface area of the cube = 6 » (edge)?
=6 x 5 x 5cm? = 150 cm? 1
Mote 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 + CSA4 of hemisphere

1
=150 — 2 + 22 = (150 + @) em?  [1]
=150 cm® T{%K%X%] cm?
= (150 + 13.86) cm? = 163.86 cm?  [1]

The following figure shows the reguired cylinder
and the conical cavity

= 4dom——*

Given Height (b) of the conical Part = Height (k)
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 4l

Slant height () of the conical part

= (2.9 +(2.8)° cm
=J4.41+7.81cm
=412.25 cm

=3.5cm

[
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13.

Tolal surface arga of the remaining solid = Curved
surface area of the cylindrical part +Curved
surface area of the conical part + Area of the
cylindrical base

= 2rrh + mrl + ot [1]
[2xZ21x28+ Zx21x35+ 2 x2122.4 | em? [q]
“*7 7 7 J

= (36.96 + 23.1 + 13.86) cm?

= 73,92 em? ['a]
Thus, the total surface area of the remaining
solid is 73.92 em? [

Height of conical upper part = 3.5 m, and radius
=28m

(Slant height of cone)? = 2.1Z + 2.8%
=4.41 + 7.84

Slant height of cone =+/12.25 =3.5m [*4]
The canvas used for each tent

Curved surface area of cylindrical base + curved
surface area of conical upper part ['4]

= 2mrh + nrl
=qrzh + 1)

=2—:x2.8{?+3.5} [v4]

=22, 58x105
=

=924 m? [l
So, the canvas used for one tent is 92.4 m?
Thus, the canvas used for 1500 tents

= (924 = 1500) m? [

Canvas used to make the tents cost ¥ 120 per
50. M

Sa, canvas used to make 1500 tents will cost
T024 = 1500 = 120 [V

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 T332640.

=% 332640 [v4]

The value to help others in times of troubles is
generated from the problem. ['4]

14,

15,

According to the guestion, we gel following
figure.

6 cm

k—3.5cm ]
3.5cm

Volume of solid = Volume of cone + volume
of hemisphere

1 2
= Volume = mr’h+ Znr? M

1 2
= Volume = 5?“[3512 *6 +§rr{3.5}3

1
— Volume = 5—::{3.5}2[5 +3.5x2]

[ Sy i
=—xX—X—=x—[G+7T
= Volume 37 %3 2[ J ]
22 49
= =_—x——x—x13
= \olume EX?K4K
= Volume =gX——="¢ [

5
= Volume =166 3 em?

3

['4]
(i) Dimensions of cuboid = 10 em * 10 em = 8 cm
Dimensions of cone,
Radius, R = 2.1 cm
Height, H = 6 cm
Volume of wood carved out

5
Volume of salid = 1555 cm

1
= Volume of 5 cones = E{N}RZHKE ]

1 22
= Exﬁ-xaﬁﬁx{z,ﬂzxﬁ = 138.6 cm? M1

(i} Volume of the wood in the final product =
Volume of cuboid — Velume of wood carved

out ]
= (10 *x 10 x 8§ — 138.6) cm? ['4]
= 661.4 cm? [¥4]
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Hints & Solutions - Chapler-wise Previous Years' Questions (Class-X)

(1} For cylinder,
height, H=9m
radius, K =15m
For cone,
height, h =8 m
radius, R =15 m

Slant height, / = 82 +152 =17 m (4]
Area of canvas used in making the tent
= Curved surface area of cylinder

+ Curved surface area of cone  [¥]
= 2nRH + 1Rl = rR(2H + [} [
- ET—Z:-:TE{EKB 17) [%4]

= 1650 m? [

(2} Total canvas used to make tent

= Curved surface area of tent

+ Canvas wasted during stitching

= 1650 + 30 = 1680 m? [Vs]
Cost of canvas = (16380 = 200)
= ¥3,36.000 [¥]

Total surface area of the boiler = 2 x (curved
surface area of hemisphere} + (curved surface
area of cylindrical part) ]

Tm

i [z{zx?gx[g}+{2xgx[gjﬂﬂ
['4]
[

Total volume of the boiler = 2 * volume of
hemispherical part + volume of cylinder [1]

= 154 + 154 = 308 m?

18.

2.22 (7
E—x? !\2}

11x49+ 11x 49
3 2

_@15_39 y
T a3 2 [

(e

_ 10?5;161? _ 26:!5 44916 m®

Required ratio

Volume of cylinder
= Volume of one hemlsphencal part

/T 2
NIE] 7
" ZendT) 0A
=3:1 A

Surface area of remaining solid = Total surface
area of cylinder — Area of base + curved surface
area of cone 11

hh""—-—-___-—-—""#‘k

Height of cylinder (H} = 20 cm, Height of
cone(h) = & cm, Radius of base of cylinder
(r} = 6 cm and Radius of base of conel(r)

20 cm

=6 cm [11
= Surface Area of Remaining solid
=2nrH + 20 = e + 7w [1] [V

where [ = slant height of cone

Exz—fxﬁx20+ %xﬁxﬁ+i—2x5x1ﬂ )]

[ | =+6% +8% =10 cm}

- ;";—zxﬁ [40 +6+10] [
< %xﬁx{iﬁ 4
= 1056 cm?® 2]
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18.

20.

Apparent capacity of the glass = Volume of
cylinder [l

9 cm

10 em

Actual capacity of the glass = VYolume of
cylinder — Volume of hemisphere [

Wolume of the cylindrical glass = nr h [*4]
=314 = (25P = 10
=314 ®x 25 %25 = 10

= 3.14 x 6.25 x 10 [v]
= 196.25 cm?
Volume of hemisphere = %m‘s [4]
2 v3
==n(d.5
3"29)
= 32.7 om? [%]

Apparent capacity of the glass = Volume of
cylinder = 196.25 cm?®

Actual capacity of the glass
= Total volume of cylinder - volume of

hemisphere [
= 196.25 - 32.7 [l
= 163.54 cm® ['4]

Hence, apparent capacity = 196.25 cm® [¥4]
Actual capacity of the glass = 163.54 em® [%]

g
P ]

wrgal

10 cm
Given, internal diameter of the cylinder = 10 cm

Internal radius of the cylinder = 3 cm [V

21

and height of the cylinder = 10.5 cm
Similarly, diameter of the cone = 7 cm [

Radius of the cone = 3.5 cm and Height of the
cone = 6 cm

(i) Volume of water displaced out of cylindrical

vesszel = volume of cone Mm

— .1,.g|;r2h /.
3 [!’]

= %x%x 3.5%3.5x6 =77 cm’ [1]

{ii) Volume of water left In the cylindrical vessel
= volume of cylinder — volume of cone  [1]

= nR2H — Volume of cone 4
- g?g #hxbx105-77

= 825 — 77 = 748 cm® [l

—— — — o —h!

?

Radius of base of the cone =r=21cm  [%]
Let the height of the cone be h cm

Volume of the cone = 2/3 volume of the

hemisphere ['a]
e r
=y n=§r:§x21=23cm ['4

Surface area of the toy = lateral surface area of
cone + curved surface area of hemisphere [1]

mr r2+h2+2'ﬂ.f2 [11
=§x21>< 2‘121282+2x2—_f-x21x21 )]

=66x441+784 + 2772
=166 = 35 + 2772
= 2310 + 2772 = 5082 cm? )]
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13 : Statistics

1. Answer (b) [1] 5.  Mode = 55 = Modal class is 45 - 60
Median class = 10-15 s =451 =151 =x, !3 =10. h=15
Modal class = 15-20 (Fy=1F)
=f & _Mm Ay % h
Required sum = 10 + 15 = 25 Mode =" " or TETR)
2
Class Class marks 16-%
55=45 (H,_..“ 15
10 + 25 "30-x-10)" vl
10-25 =175 [] 16— x
2 U—L Jmﬁ
20—x
45 — 55 35 + 55 45 [%] = 2{20-x)=3{15-x)
2 = 40— 2x =45 — 3x
3. | Class [Mid-value (x) |[Frequency (1) |  7x, 1 = x=5 1
35 4 [T 20 Cla F Cumulative frequency
57 B 10 60 6. = _51; Feq::nw ™ [
;_ '15: TED 1;] % 10-15 133 182
1-13 12 ] 96 15 - 20 B3 245
Total Xf = 40 Efx = 326 g0 2 i 260
SEx 25 =30 [ 268
Mean = —i+ _ 328 30-35 7 273
= 40 [l 35- 40 4 277
=815 [t 40— 45 bl 274
OR 4550 1 Z80
Here, the maximum frequency is 12 and the LetNe= total frequancy
corresponding class is 60-80. So, 60-80 is the = We have N = 280
modal class such that 1 = 60, h = 20, f, = 12, N 280
f,=10andf, =6 ] e 5 T=14ﬂ 4l
12-10 !
=604 —— % N
Mode =60 + [ zmz_m_ﬁlx 20 [ The cumulative frequency just greater than > is
2 182 and the corresponding class is 10 — 15,
=Eﬂ+--'?€2€| = %
] Thus, 10 — 15 is the median class such that
=80+3 1=10,f=133, F=49and h=5 [
=@ s
5 ['2] N _
(f, —F) Median =1+ | -2 xh=1ﬂ+{M}x5
4. Mode = "+th [ f 133
=il B o = 13.42 [
f, = 30
£, =42 7. Class Frequency [l
h=10 ['4] 0-10 |8
| =40 10-20 | 10
20-30 | 10—,
45-30 5 16— f
Mode =4U+[ =10 30 - 40 1
Buu?zJ ] 40-50 | 12— f,
(15 .\ (1500 ) 50-60 | 6
_dﬂalﬁx‘lﬂj_dﬂ—lﬁj—dﬂ—3.33—48.33 [l;‘!] 80 - 70 7
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Here, 30 — 40 is the modal class, and 1 = 30,
h=10 4]

sty
5 Ml{}de = J+[...... L = h
2f,—fy 1, [

W

16-10
_3ﬂ+(2x‘iﬁ—‘10—1zjﬂu [

6
=30+,5x10 =30+6=36  [4

El Cisas [ Fraguency (K .ﬂll'l-lI'ﬂlil.I [ Pricit (fa )
s | a ' 125 [ sa00
w20 | e ' s [ o0
i S Nl % 28 (R FE"]
w0 | P ' we [ veac0
was | 5 ' DS [ mzs
Yot |  N=30 | | %t - 0800
[1]
1 [
Mean (%) = 7y 2.5 ]
=1
5
fix,
- E’ ' _6650 1]
N 30
= 2217 (approx.)
9. Class | Frequency| c.f. [
0-10 5] B
10-20 9 15
20-30 10 25
30-40 B 33
40-50 X 33+x
Median = 25
= Median class is 20-30
= =10, c¢f =15,
WN=33+x h=10and =20 [z
N _ i
Median = ;. ETJX,I; %4
33+X 45
= 25-20+| 2 %10 []
10
a3 —30
= 5=2317 %]
2
= 10=3+x
=7 %]

10. (&) | Class [Class mark| Frequency fx 1
1) i) it
0-10 5 5 25
16 -20 15 18 270
20-30 25 15 315
30 - 40 a5 r 35
40 - 50 45 B 270
Tatal If=d4 + f | 5fx = Bd0+35
— fix; 940+ 35f
f +
Mean(x) = 2} =
SE | ad+f r
940+ 357
= ="
44 +f
=f= 16 [
OR
{b) | Class | Fraquency | Class mark d=x—a| td [21
i {x)
0-5 [ 25 =1d A
5. 10 7 75 & —an
10-15] 10 125=a 0 0
16 - 20 15 1.5 5 65
20 - 25 12 225 10 120
Total | N=50 L= 70

Let assumed mean be 5 = 125 and N = 50

T 1 5
x=a.+ﬁz.f,-d,-

i=1

=12.5+leU
50

=125+ 14 =139 [
Height Number [Cumulative
. {inem) |of Students (f)| frequency [
130 =135 4 4
135 =140 11 15
140 - 145 12 27
145 - 150 ¥ 34
180 - 155 10 44
1585~ 160 & 50

N
N = 50, so E=25' So, median class lies in
the class 140 - 145, then

=140
cf =15
f=12
h=5
¢ .
1E—c.f.J
Median _ ;. "2 s [1
f
-_-14G+(25F15J5 4]
= 144.166...
Median height of students = 144.17 (approx.)
(4]
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12,

Class |Mid muat}Frwqumw =% o JKi=18 ] £y,
X, A 18 -
n-13| 1z 3 - -3 -9
13-15 14 L] —4 -2 -12
15-17 16 k| =2 =1 =4
17-14 18 13 ] a a
19-21 20 f 2 1 {
21-23 &2 ] 4 2 10
23-25 24 4 i1 3 12
I =40+F
1]
Lfl, = F=8
We have
h=2A=18 N =40+ fEfu =f-8 X =18
[
1
Mean =A+h{-ﬁ-zﬂu,} 1]
1E='1B+2{ ! {f—ﬂj} ]
40+ F
2(r-8)
404 7l
f-8=0
f=8 [
13. Daily Frequency| Income |Cm1m|ativa\ [
income less than| frequency
100 — 120 12 120 12
120 — 140 14 140 26
140 - 160 & 160 34
160 - 180 53 180 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
i\-J,l'
) 50+ (200, 50)
[
[ir i (180, 40)
E 304 {160, 34)
§ 204 (140, 26)
3
E
a 10T #1120 12)
[ S ¥ & - * i
O 120 140 180 180 200
v Mumber of workers

[

14,

15.

Cumulative
Clixa Frotumnty Frequency
0-10 f, f,
10-20 5 5+
20 —30 4 14+ 1
30 -40 12 26 +1
40 - 50 f, 26+F+F,
a0 —60 | 29+0+ 1,
B0 =70 IN+R+5

Total=40=n

f+5+9+12+f +3+2=40
f+f =40-31=9
Median = 32.5
Median Class is 30 - 40
(=30, h=10cf=14+Ff, f=12

n %
Median = F+[ 2 ; th

12

10
= —(20-14 -,
2.5 12'[ 0 1)

3=,

f=3

On putting in (i),

f+ 1,

=9

f,=9-3

C Ly vy L]

=8

138
—5ﬂ+-§EXEﬂ

=50+ 12.55
=62.55

40 _(a+r)
325 =130+| -2

i)
[Given]

]x10
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16.

Production| Mumber of | Production yleld | Cumulative
yigldihect farms more than/bect | frequency [2]
4045 4 4a 100

4550 g 45 96

50-55 18 5] %

55-60 0 55 74

E0-65 30 B0 B4

B5-T0 24 85 24

Numberof farms ——
o
L]

20 2]
10
Mt f 1 } f i }
40 45 50 &5 ;4] BS i)
Production yeeld’hect ——
{Maore than)
OR
Class |Frequency e,
F
0—100 2 2
100-200 5 7
200-300 b 4 T+x
300400 12 19 +x
400-500 17 36 +x ]
00-600 20 b6 + x
600-700 y 56 +x+y
700-800 9 65 +x+y
800-900 T T2+x+y
800-1000 4 TB+x+y=N
Here N =100
= T6+x+y=100
x+y=24 il [V]
Median = 525

Median class = 500 — 600

17.

Corporate Office : Aakash Tower, B, Pusa Road, New Delhi-110005, Ph011-47623456

{=500, h =100

f=20

cf. =36 +x ['4]
N

Median =/ +| 2 ;Ci]xh [v]

— 525=500+ [&;{f . "]xmu 4

= 25=(14-x)5

= 14—-x=5

= x=9 [¥]

MNow from (i)

B+y=24

y=15 [4]

Weight (in kg) |Mo. of Students Cumulative

frequency

40-45 2 2

45-50 3 5

50-55 B 13 = Cf

55-60 6=1 19

60-65 6 25

65-70 3 28

70-75 2 30

Total N = 30 11

Here, %= % =15, which lies in the class 55-

60 1

I=55 h=60-55=5 Cf=13,f=6 1
Elxh

Median =1+ | ¢ [

= 55+{15_13}>{5

= 55+ {g} =56.66 (approx.) [
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18.

Also

Hints & Solutions - Chapler-wise Previous Years' Queslions (Class-X)

Moty Expiandiiun
(LR

Flusmitsar of
Inmmudins i)

Class mark |al =
[x}

1000 - 1500
1501 - AT
5] - ZRDG
2500 - IHK
I - 25D
ZE00 - 407K
SERH] - ARTE

LA - S

1

200

=4 o

A5
208

AT

Total

=175

Here,

24 + 40 4+ 33 + x + 30+ 22 + 16 + 7 = 200

= x+ 172 =200

= x=28

Mow,

Mean,

= 2750

= 2750 - B7.5

+

§=A+m

>h

(=17500)

200

= 2662.5

N _ 200

=100

Median class = 2500 - 3000

Here,

{= 2500

cf =97
f=28
h =500

Median

={+

= 2500+

ﬂ—m‘

2
h
7

b

100 - 97
e

375

=2500+ —
7

= 2500 + 53.57
= 2553.57 (approx.)

500

[l

["4]

0l

[e)

[l

[

T8,

Class Frequency| Class xf
mark {x)

0 - 20 6 10 a0
20 — 40 a 30 240
40 - 80 10 50 500
60 — 80 12 70 B840
80 - 100 6 90 540
100 - 120 5 110 550
120 — 140 3 130 390

Xf=50 Efx=3120
xf
Mean = L
2
_ 3120
50
= (2.4
Less than

Class f cumulative

frequency

0- 20 &

20 =40 14
40 - 60 10 24
60 = &0 12 36
a0 -100 6 42
100 - 120 47
120 — 140 ] 50

n= Ei"; =50

n

— =75

2

Median class = 60 — 80

Median = 60 +

Median = 61
Mode ¢

\ 12
66

(25-24"
)

x 20

Maximum class frequency = 12
Maodel class = 60 — B0

Mode =I+{

=60+

= 65

———

[ 12-10

i .,
Eﬁ_ru—fz

i1

10 2

2x12-10-6
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20.

Cumulative frequency just greater than 25 is 37.
Median class 40-50

w h

f
*E—CJ’
Median = +L-.2 -

Hare ( = 40
M =50
Cf=25Ff=12 h=10

Es_zﬁ}mzmw

Median = 40 +[

Median = 40 M
Mode :
Maximum frequency = 12 so modal class 40 — 50

'l
mode =¢ + i
TR

Here ¢ =40, h = 10

fy=10f,=12¢=8

Mode = 4U+(& =10
2x12-10-8

Mode = 40 + 3.33

=43733 2

14 : Probability

Class f Class Fx, 1]
mark{x)
0-10 4 5 -0
10 - 20 4 15 uia
20-30 7 25 —
30 —40 10 3r 350
40 — 50 12 45 540
50 — 60 g 55 440
60-70 | 5 65 i
=50 Sy, = 1810
1910
mean = 50 38.2 [
Class | Frequency Erl::ﬁ?r:;re
0-10 4 4
10-20 4 a
20 - 30 7 15
30 - 40 10 25
40— 50 12 37
50 — 60 5 Y
6070 5 50
M= 50 o
g= 25
Answer {c}

Mumber of aces in deck of cards = 4
Probability of drawing an ace card
~ Number of ace 4

=— :
Total cards 52 (%]
Probability that the card iz nol an Ace
4 12
= 1—- e
2 13 [l
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]} [4]

Required probability

_ Number of favourable outcomes _ 6 _ 1 y
"~ Total number of outcomes 36 6 [
Answer (a)

5={1,2 34 5 6}

Let event E be defined as 'getting an even
number',

n(E) = {2, 4, 6} L4l

Number of favourable outcomes 3

FlE)= —
{E) Number of possible outcomes 8
1
== 2
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Answer (c)

S={1,2 3.90

n{sS) =90

The prime number less than 23 are 2, 3, 5, 7,
11, 13, 17, and 19,

Let event £ be defined as 'getting a prime
number less than 23", [*4]

nE)=8
Mumber of favourable ocutcomes
PlE)= -
Mumber of possible outcomes
20
a0 45
Answer (d}

Paossible outcomes on roliing the two dice are
given below :

(1, 1), (1, 2). (1, 3), (1, 4), (1, 5), (1, 6),
(2, 1), (2, 2), (2, 3), (2, 4), (2, 8), (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, B),
(S, 1) (5, 2), (5, 3), {5, 4), {5, 5), (3, 6),
(6, 1), (6, 2), (B, 3). (B, 4}. {6, 5], (6, 6)}
Total number of outcormes = 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 cutcomes =9

Probability of getting an even number on
bath dice

_ Total number of favourable outcomes
Total number of outcomes

23 .1
36 4
Answer ()

k)

Total number of possible outcomes = 30

Frime numbers from 1o 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
303 e

[

10.

1.

12,

Answer (d)

Favourable cutcomes are 4, 8, 12, i.e., 3
outcomes and total number of outcomes = 15

i b 3 1
Required probability = 15 = =
Option (d) is correct. [
Total outcomes = 36
Favourable outcomes {{2, 6), (3. 5), (4, 4), (5, 3),

(6, 21} 4
Number of favourable outcomes = 5

_ 5
Pisum8) = = %)

n(s) = Total number of alphabets in English = 26,

n(E} = Tolal number of consonant in English
alphabet = 21 [*4]
Probability (Chosen letter is a consonant)

_JF)

nis)
21
Total number of outcomes = 6
Mumber of favourable outcomes = 2 [*4]
: 2
Plgetting a number less than 3) = 8
1
=3 [
OR
Required probability
= 1 — Probability of winning a game [*4]
=1-0.07
=093 4l
Answer {b) [1]
Total possible outcomes = {HT, TH, HH, TT}
. . 1
Required probability = 2
Answer (d) [11

P(E) or P (not E) = 1 - P(E)

=1-085
= 0.35
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13.

14.

15.

16.

7.

18.

19.

20,

21.

Answer (b) 1

Mumber of favourable events in sample space
Total number of events in sample space

P(Blus ballsy s —b = 8 1

16+8+6 30 5

Answer (c) [l

P{MNot happening of an event)

=1 - P (Happening of the event)

Prabability =

=1-0.02
= (.98
Answer (a) [1]
x =1 [+ P(E)+P(E)=1]
= X=3==2
Answer (a) [1]
P{Meither ace nor spade) = 1 — P (Ace or spade}
R o
52
9
2
Answer (d) )]
Probability of any event always 0 < P (E} = 1.
Answer (d) 1]

(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,
B}
rEy =M
Total outcomes = 36
Mumber of possible outcomes = 36 — 11
=25

Probability = ;g

Answer {d} [1]
= 1
F{EJ_E
1 4
A=l
Answer {a} [1]

There is only 1 king of hearts in a deck of 52
cards.

1
Required probability = 59

Answer (d) []
Probability (not Ace) = 1 — P{Ace)
i
52
_12
13

22,

23

24,

25,

28,

27,

Answer (b) 1
Pigreen ball) = 3P{red ball)

n 5
— 3){
S5+n 5+n
= n=15
Answer (c) 11

P4
P(leap year having 53 Sundays) = =

T
Pigetting 53 Sundays in a non-leap year) = 7

Total possible outcomes = &
Outcomes which are less than 3 =1, 2 [2]

Probability =§

= ]
Two coins are tossed simultaneously

Total possible outcomes = {HH, HT, TH, TT}
Number of total outcomes = 4

Favourable outlcomes for getting exactly

One head = {HT, TH} 4]
L 2 1

Probability == = —

robability it [

A card is drawn from well shuffled 52 playing
cards so total no of possible outcomes = 52

Number of face cards = 12
Mumber of Red face cards = § 4]

Probability of drawing = %

3
A red face card = 28 [

Twe dice are tossed

S=10(1, 1), (1, 2), (1. 3.1, 4), (1, 5), (1, 6),
(2, 1). (2. 2), (2. 3), (2. 4), (2, 5), (2. B),

(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)] ['a]

Total number of outcomes when two dice are
tossed =6 % 6 = 36

Favourable events of getting product as 6 are:
{(1x6=6) (Ex1=6) (2%x3=6) (3=2=6)
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28.

29,

30.

31

32

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

i.e. (1.8}, (6, 1), (2, 3), (3, 2)
Favourable events of getting product as 6 = 4

1
.

There are 26 red cards including 2 red queens.

Twa more gueens along with 26 red cards will be
26 +2=28

P(getting product as 6)

P{getting a red card or a queen) = :i [
P{getting neither a red card nor a gueen)
_.28_24_6 .
- 52 52 13 i
Prohability of selecting rolten apple
_ Number of rotten apples
b R e e G it 1l S T-00) nl;':]

Total number of apple

Number of rotten apples

0.18 =

Mumber of rotten apples = 800 = 0.18 = 162 ['4]
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

= & tickets
Favorable outcomes = 8 [1]

Probability = %

1
= 1]
The total number of outcomes is 50.
Favourable outcomes = {12, 24, 36, 48} 1
Required probability
MNumber of
_ favourable outcomes _ 4 2

Total number - 25 ]
of outcomes

50

Let E be the event that the drawn card is neither
a king nor a gueen.

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 gueen. 1
Total number of favourable outcomes = 44
.+ Required probability = P(E)
Favourable outcomes 44 11
- Total number of outcomes 3 52 P 13 1

35,

33, 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
Mumber of cutcomes in favour of gelting at least
one tail = 3

Probability of getting at least one tail on
tossing the two coins

_ Number of favourable outcomes _ 3

Tetal number of outcomes 4
B

Sample space = S={{1, 1) {1, 2)....(6, 6)}
n{s) = 36
(i) A= getting a doublet

A={(1, 1) 12, 2)....... (B, B)}

nAa) =6

[

nAy 6 1
nsS) 36 6
(i} B = getting sum of numbers as 10
B={(6. 4), (4, 6), (5. 5}
nB)=3
niBy 3 1
“n(s) 36 12 g
Aninteger 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}
-~ niA) =12
Mow, P (that number is divisible by B)
= MA)
n(s)
12 & 3

T100 50 25

P(A) = ;5_

(i) Let 'A' be the event that number is not
divisible by 8.

PIA") = 1= P(A)

- PlA) = [

P(B)

=P(A)

1

22
=1= F .q’ = —
(4 25 [

25
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38,

37.

38.

39

40,

Total possible oulcomes are (HHH), (HHT),
(HTH), (THH), (TTH), (THT). (HTT), (TTT) i.e., 8.

The favourable cutcomes to the event E "Same
result in all the tosses' are TTT, HHH. ]

So, the number of favourable outcomes = 2

2 1
PIE)j===—
(E) 8 4
Hence, probability of losing the game = 1 = F(E)
1 3
= 1— —  —
e [

Total outcomes =1, 2, 3. 4, 5.6

Prime numbers =2, 3, 5

Mumbers lie between 2 and 6= 3, 4, &
1

(i) P (Prime Numbers) = g =2 [

{i} P (Numbers lie between 2 and &) =

oW

[

ha| =

Let the number of blue balls be x.
So, total number of balls in the bag = (¥ + §)

[¥2]
According to the question,
X 5
=3
X+5 o X¥+5 [
= x=1b
Number of blue balls = 15 [l

Total number of outcomes =6 x 6 = 36 ['4]
Favourable outcomes = {(1, 1)(1, 2)(1, 3}2, 1)(2,

2)(3, 1)} [%4]
Mumber of favourable outcomes = 6 ['2]
P(less than 5) = — =~ y
(less than 5) = -2 = ['2]

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]

Mumber of favourable cutcomes = 2 [¥4]

2
Required probability (5 sundays) = 7 ['2]

Let E be the avent of gefting square of a number
less than or equal to 4.

5 be the sample space. Then,

41.

42,

43,

§={3-2-1,01,2 3} [¥a
= n(S)=7
and, E={-2,-1,0,1,2}
= n{E)=5. [2]
_ME)_5
P(E}= n(S) "7 11

Total possible outcomes are HH, HT, TH, TT [%¥4]
And favourable outcomes are HT, TH, 7T ['4]

3
Required probability = 7T [11

Total cutcomes =6 < 6 = 36

{iy Total outcomes when 5 comes up on either
dice are (5, 1) (5, 2) {5, 3) (5, 4) (5, 5) {5,
B) (6, 5) (4, 5)(3,5)(2 5 (1, 5)

11
F (5 will come up on either side) 36 ]
: 11
F (5 will not come up) =1-—
36
=23
36
(ily P (5 will come at least once) = % 1

i) P (5 will come up on both dice) = §1“> ]

35-1

Total number of cards = +1

=18 []
(i) Favourable outcomes = {3, 5, 7, 11, 13}

5
Piprime number less than 15) = 1B 11

(i) Favourable outcomes = {15}

Pla number divisible by 3 and 5) = % [

Two dice are rolled once. So, total possible

oulcomes = & * 6 = 36 1
Product of outcomes will be 12 for
(2, 8), (6, 2), (3, 4) and (4, 3). M
Mumber of favourable cases = 4
» 4 1
Frobability = — = — 1
e (1]

Corporate Office : Aakash Tower, B, Pusa Road, New Delhi-110005, Ph011-47623456



98 mathematics

45.

46.

47,

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

A disc drawn from a box containing 80 1
Total possible outcomes = 80

Mumber 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
y g 1
Probability = — = — 1
il 80 10 ]

Total number of outcomes = 52
(i) Probability of getting a red king
Here the number of favourable outcomes = 2

MNumber of
favourable outcomes _ 2

Prabability = — i
Yy Total number 52
of outcomeas

o3 ,
T ]

(i} Fawvourable outcomes = 12

L
52 13
(iiiy Probability of queen of diamond.

Probability = [

Mumber of queens of diamond = 1, hence
Probability

i Number of favourable outcomes e i
Total number of outcomes 52 1]

Here the jar contains red, blue and crange balls.
Let the number of red balls be x.
Let the number of blue balls be y.

Mumber of orange balls = 10
Total number of balls = x + y + 10

Mow, let P be the probability of drawing a ball
from the jar

X

P(a red ball) = ———
x+y+10

'1— x o
= 4 x+y+10
= dx=x+y+10
= 3x=-y=10 )

Mext,

[l

P(a blue ball) = xﬂf—m

48,

43,

50.

L
= 37 xEPHAD
= 3y=x+y+10
= 2y-x=10 i) 11
Multiplying eq. (i) by 2 and adding to eq. (i), we
get

6x - 2y = 20
-x + 2v = 10

5x = 30
= X=6

Substitite x =6 ineq. (i), we gety =48

Total number of balls = x + ¥y + 10 =6 + 8 +
10.=24

Hence, total number of balls in the jar is 24. [1]
Bag contains 15 white balls.

Let say there be x black balls.

Probability of drawing a black ball

X

PlB)=
&) 15+x [
Probability of drawing a white ball
15
PiW)=
W) 15+ x
Given that P(B) = 3F{W) 1
_x _3x15
15+x 15+x
X=45 11
Mumber of black balls = 45
{ii Probability of getting an even prime number
1
“G ]
2 2 1
(i} P{a number greater than 4} = & 3 11
a 1
(ii) P{an odd number) = 6 2 1

The group consists of 12 persons.
Total number of possible outcomes = 12

Let A denote event of selecting persons who are
extremely patient.

Mumber of outcomes favourable to A is 3.[1]

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



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

Mathematics 99

Let B denote evenlt 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]
Mumber of outcomes favourable to
8=6+3=249.

W P{A)= Number of outcomes favourable 1o A

0 ' Total number of possible outcomes

3 1
12 4 g
i P(B)= Number of outcomes favourable to B
(i) Total number of possible outcomes
9 3
"1273 i

Each of the three values, patience, honesty and
kindness is important in one's life.

51. Total number of cards = 49
(i) Total number of cutcomes = 49

The odd numbers from 1 to 49 are 1, 3, 5,
7.9 1,013,158, 17,19, 21, 23, 25, 2729,
31, 33, 35, 37, 39, 41, 43, 45, 47 and 48,
Total number of favourable outcomes = 25
-+, Required probability
Total number of
_ favourable outcomes _ 25

N Total number 49
of outcomes

(i) Total number of cutcomes = 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

Taotal number of
_ favourable outcomes _ 9 M
- Total number 49
of outcomes

(i} Total number of outcomes = 4%

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

71 ,
43 7 g

(v} Total number of outcomes = 49

We know that there is only one even prime
number which is 2,

Total number of favourable cutcomes = 1
~. Reguired probability

Total number of
= favourable outcomes - s 3 ol
Tatal number 49
of autcomes

52. Let S5 be the sample space of drawing a card
from a well-shuffled deck.
sy =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

ace = _—=— 1
52 13 il

{ii) There are 2 black king cards in a deck a
card of black king can be drawn in = 2 ways

Probabilty of drawing a black king = = = -

52 26

[l

(i) 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
a Jack ak St 1
CK noar II'I-Q 52 13 []
(i) There are 4 King and 4 Queen cards in a

deck.

So there are 4 + 4 = 8 cards which are
gither King or Queen,

A card which is either a King or a Cueen

can be drawn in = 8 ways

So, probability of drawing a card which is
2

; : 8
either a King or a Queen = — = — 1
. Q 52 13 ]
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53. xis selected from 1, 2, 3 and 4

1,2 3 4
y is selected from 1, 4, 9 and 16

Let A=11,4, 9, 16, 2, 8, 18, 32, 3, 12, 27, 48,
36, 64} which consists of elements that are

product of x and y. [2]
Plproduct of x and y is less than 16)
- Mumber of outcomes less than 16 1]
Total number of outcomes
=
14
1
-3 1l

Two dice are thrown together tofal possible
outcomes = 6 *x 6 = 36

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 =3 %3 =19 [1]
Similarly,
Both outcomes odd = 9 cases

d

(i}

Total favourable cases = 9 + 9 =18

Probability that = o
36

M

1
Sum of the even outcomes is E

Product of outcomes is even

This is possible when

= Both outcomeas are even

= First outcome even & the other odd
= First outcome odd & the other even

Number of cases where both cutcomes are
gven =9 M

Number of cases for first outcome odd and
the other even = 9

Mumber of cases for first outcome even and
the ather odd = 9

Total favourable cases =9+ 9 + 9 = 27
2 27
Probability = =—
W 36

== [
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