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NDA/NA SOLVED PAPER 2024-1

MATHEMATICS

- ~ &l —_— I
Let A and B be matrices of order 3 = 3. If |4| = EVE and

1
|B| = 729" then what is the value of |2 B(adj(34)|?
Yy 27 b) 2
a
{ ( 2\;‘6
27

~ " . p -
Ifzis any complex number and iz + 22 — 7+ = 0, where

.
i =+/—1, then what is the value of (|z]+1)"?

(a) 1 (b)y 4

(c) 81 (dy 121

What is the sum of all four digit numbers formed by using

all digits 0, 1, 4, 5 without repetition of digits?

(a) 44440 (b} 46460

(c) 46440 (d} 64440

If x, v and z are the cube roots of unity, then what is the

value of xy + vz + z2x ?

(a) 0 (b) 1

(c) 2 (d) 3

Aoman has 7 relatives ( 4 women and 3 men). His wife also

has 7 relatives (3 women and 4 men). In how many ways

can they invite 3 women and 3 men so that 3 of them are

man's relatives and 3 of them are his wife's relatives?

{a) 340 (b) 484

(c) 485 (d) 469

A triangle POR is such that 3 points lie on the side PQ, 4

points -on QR and 5 points on RP respectively. Triangles

are constructed using these points as vertices. What is the

number of triangles so formed 7

(a) 205 (b) 206

(c) 215 (d) 220

If logy, a = p.log ;c=2p and log r e=3p, then what is
I

(ace)” equal to?

(a) bd*f (b) bdf
(c) bd*f (d) bd*f

Ir —-..E and /3 areroots of the equation ag +a,x + az.\.'3+
ayx’ +x*= 0 where a,, a,. a,. a, are integers, then which
one of the following 1s correct?

(a) ay=a;=10 (b) @,=0and a,=-5

(c) au=6,as={] (d) a, =Dand:r:=

13.

14

Let z; and =z, be two complex numbers such that

. - e Y

i1 I, then what is RclLJ+ | equal to?
& —E3 £y
(a) ~1 (b) 0
(c) 1 (d) 5

126! = n8* where & and n are positive integers, then what
15 the maximum value of k7

(a) 6 (by 7

(c) 8 (d) 9

Consider the following statements in respect of two non-
singular matrices A and B of the same order n:

A, adi(AB) = (adj4)adiB)

B. adi(AB) = adj(BA)

C. (AB)adj(AB) - |AB|[, s a null matrix of order n
How many of the above statements are correct?

(a) Mone (b} Only one statement

(¢} Only two statements (d) All three statements
Consider the following statements in respect of a non-
singular matrix A4 of order »:

A, AladiAT) = AladiA)’

B. If4%=4, then A is identity matrix of order a

C. If4°=4, then A is identity matrix of order n

Which of the statements given above are correct?

{a) 4and 5 only (b} 8 and C only

{¢) Aand Conly (d) 4, Band C

How many four-digit natural numbers are there such that
all of the digits are even?

{a) 625 (by 500

{c) 400 (d) 256

If @ 1 is a cube root of unity, then what are the solutions
of (z— 100)% + 1000 = 07

{a) 10(1 = w), 10(10 - w?), 100

(b) 10010 — @), 10(10 — w?), 90

() 10(1 - w), 10(10 - w?), 1000

(d) (1+m), (10+w), -1

What is (1 + % + (1 =)* equal to, where i = -q'r—_':‘

fa) 4 (b) O

(c) 4 (d) -8

Consider the following statements in respect of a skew-
symmetric matrx A of order 3 :

A, All diagonal elements are zero.

B. The sum of all the diagonal elements of the matrix is zero.
C. Ais orthogonal matrix.

Which of the statements given above are correct ?

fa) AandB only (b} Band C only

{c) Aand C only (d) A,BandC



17.

18,

19.

20.

2L

22,

23,

24,

25.

Four digit numbers are formed by using the digits 1, 2,
3, 5 without repetition of digits. How many of them are

divisible by 4 7
(a) 120 (b) 24
(c) 12 (d) 6
What is the remainder when 2'2% is divided by 7 7
(a) 1 b) 3
(c) 5 (dy 6
For what value of » is the determinant
C9.4) €93 Clon-2)
1,6y C(11,5) C(12,n) =0

Cim. Ty Cim,6) Cim+Ln+1)

for every m = n?

(a) 4 (b) 5

(c) 6 dy 7

If ABC 15 a triangle, then what is the value of the
determinant

cos(C sin 0
tan A 0 sinfi |7
0 tan(B+ ) cosC
(a) —1 (b) 0
(c) 1 (d) 3

What is the number of different matrices, each having
4-entries that can be formed using 1, 2, 3, 4 (repetition is
allowed)?

(a) 72 (b) 216

(c) 254 (d)y 768

Let 4={xe R:-1<x<1}. Which of the following is/are

bijective functions from A to itself?

(A) flx)=x |x|

(B) glx) = cos(mx)

Select the correct answer using the code given below:

(a) Aonly (b} B only

(¢) Both Aand B (d) MNeither A nor B

:;et R be a relation on the open interval (—1, 1) and is given
¥

R ={(x,v):|x+ y|=< 2}. Then which of the following is

correet?

(a) R is reflexive but neither symmetric nor transitive

(b) R is reflexive and symmetric but not transitive

(c) R isreflexive and transitive but not symmetric

(d) R isan equivalence relation

For any three non-empty sets A, B, C, what is

(AU B)—{(A—B)u(B—A) (A B)} is equal t0?

(a) Null set (b) A

(c) B (d) (AUB)—(AnB)

If @, b, ¢ are the sides of triangle ABC, then what 1s
a* bsind csin A

bsin 4 1 cos 4 | equal to?

csind  cosA 1

26.

27.

28.

29,

30,

3L

32

(a) Zero (b) Area of triangle

{c) Perimeter of triangle (d) a®+ b? + &2

Ifa, b, care in AP: b, ¢, dare in GP; . d, e are in HP, then
which of the following is/ are correct?

{A) a, ¢ and ¢ are in GP

(B) llal are in GP
ac e
Select the correct answer using the code given below:
{a) Aonly (b) B only
{c) BothAand B {d} Neither Anor B

What 15 the number of solutions of
logy(x=1)=log;(x—3)7?

(a) Zero (b} One
(¢) Two (d) Three
For xzy=1,
let Iugxr£1+ log,, (iJ =k,
Wy TAX
then the value of & can never be equal to
1

-1 by ——
(a) (b) 3
{c) O (dy 1

sin20 2sin0-1 0
If 4=|cos20 2sinBecos® 0|, then
0 0 1

which of the following statements 1s/ are correct?

(A) A7 = adjd

(B) A is skew-symmetric matrix

(C) A =A"

Select the correct answer using the code given below:;
{a) Aonly (b) 4 and B only

{c) A and C (¢c) Band C

What is the coefficient of x'" in the expansion of

22052 1 -
(l-x)7|2-%" =] 2
x

(a) -1 by 1
() 10
(d) Coefficient of x'" does not exist

M
If the 4th term in the expansion of (mr+—J is 2 then
x

what is the value of mn?

(a) =3 (b 3

(c) 6 (dy 12

If @, b and cla = 0, ¢ =0 Jare in GP, then consider the

following in respect of the equation ax? + bx + ¢ =0

(A) The equation has imaginary roots,

(B) The ratio of the roots of the equation is 1 : m where @
isa cube root of unity.

,
(C) The product of roots of the equation is [hT]

a



33.

34

35

36.

37.

38.

39,

40.

41.

Which of the statements given above are correct?

{(a) (A)and (B)only (b) (B)and (C) only

(c) (A)and (C)only (d} (A), (B)and (C)

If x2 + mx + n is an integer for all integral values of x, then
which of the following is/ are correct?

(A) m must be an integer

(B) n must be an integer

Select the correct answer using the code given below:
(a) Aonly (b) B only

(¢) Both (A)and (B) (d) Neither (A) nor B

In a binomial expansion of (x+ y]‘?"'*1

2n+l . th

(x—v) e

2
sum of middle terms 15 zero. What is the value of (I—ZJ 7
¥

(a) 1 (b) 2

ic) 4 (dy 8

Let 4= {1,2, 3,4, 5} and B = {6, 7}. What is the number
of onto functions from 4 to B7

(a) 10 {(b) 20
(c) 30 (d) 32
What is —"‘E cos10°-sin10° equal to ?
sin 25%cos 25°
(@) 1 v V3
(c) 2 (d) 4
What is (sin 9° — cos 97) is equal to?
- 5-4/3
(a) 545 (b) _—"F
2 2
5-45 5-45
(c) T (d) 4
Ifin a triangle ABC, sinA4 + sin® B + sin® €= 3 sind sinB

a b c
sin €, then what is the value of' the determinant| # ¢ a |;

c a b

where a, b, ¢ are sides of the tnangle?
(a) a+h+c (b) ab+be+ca
(c) l@a+bHb+clc+a) (d) O

If cos™'x = sin'x, then which one of the following is
correct?
1
(a) x=1 by x=—=
) 2
(c) : (dy x :
c) x=—1 =—
V2 3

What is the number of solutions of (sin 0 — cos 0)2 =2
where —m < 0 < x?

(a) Only one (b) Only two

{¢) Four (d) No solution

ABC 15 a triangle such that angle C = 60°, then what is
cos A+cos B

{A_ 3] equal to?
cos| ——

42.

43.

45.

46.

47.

48,

49.

(a) 2 b) 2

fe) 1 (d)

Sl-

What is J]5+mtz (E—Zml'lSJ equal to?
4

fa) 1 (b) 7

(c) & (d) 16

What is the value of sin 10°-sin 50° + sin 507-51n 250° +
sin 250°-sin 10° equal to?

! 3
(a) o (b) 4
(¢) 3sinl0° @ _3w:10"
What is Ian_l[EJ—lﬂn_l [a—b] eqaul to
b a+h
n b4
(a) 2 (b) 2

2 2
(c) tan_'[a —b ] (d) tan"[ Fabz]
a’+b’ a”+b

Under which one of the following conditions does the
equation {cos i — 1)x? + (cos Px + sin =0 in x have a
real root for fe[0, n]?

{a) l-cosfp=0 (b) 1-cosf<0

(c) 1-cos =0 (d) 1—cosp=0
In a triangle 4RC, AB =16 cm, BC= 63 cm and AC= 65
cm. What is the value of cos 24 + cos 28 + cos 207

(a) -1 (b) 0
76

ic) 1 (d) E
If fﬂil:m and u+ﬁ=%, then what is the value
of fla) ABY?

1 1
(a) ) (b) 5
(c) 1 (d) 2

If tan & and tan B are the roots of the equation x2 — 6x + 8
=0, then what is the value of cos(2a + 2p) 7

13 13
= h) —
(a) = (b) <5
17 19
© % W 53

What is the value of

tan 65°+ 2 tan 45° — 2 tan 40° — tan 25° 7
(b) 1
(d) 4

{a) O
(c) 2



50.

51

52.

53.

54.

35,

56.

37,

58

59.

Consider the following statements :

A, Inatriangle ABC, if cot A-cot B-cot C =0, then the
triangle is an acute angled triangle.

B. In a triangle ABC, if tand.tanB.tanC > 0, then the
triangle is an obiuse angled triangle.

Which of the statements given above is/are correct 7

(a) A Only (b) B Only

(c) BothAand B (d) Neither A nor B

IT(a, b) is the centre and ¢ is the radius of the circle % +37 +

2¢+ 6y + 1 =0, then what is the value of a® + b +¢2 7

(a) 19 by 18

(cy 17 (dy 11

If(l,-1,2)and (2, 1, -1} are the end points of'a diameter

of a sphere x* + 3 + 22 + 2ux + 2wy + 2wz — 1 = 0, then

what 15 & + v + w equal to ?

(a) -2 {b) -1

c) 1 (dy 2

The number of points represented by the equation x = 5

on the xy-plane is

{a) Lero {b) One

(c) Two (d} Infinitely many

If < I, m, n > are the directions cosines of a normal to

the plane 2x — 3y + 6z + 4 = 0, then what 15 the value of

4972 + m? - n?)?

(a) 0 (b) 1

c) 3 (dy 71

A line through (1, —1, 2) with directions ratios

<3, 2, 2 = meets the plane x + 2y + 3z = 18, What is the

point of intersection of line and plane ?

(a) (4,4, 1) () (2,4, 1)

(c) (4,1, 4) (d) (3,4.7)

If p is the perpendicular distance from origin to the plane

passing through (1, 0, 0), {0, 1, 0y and (0, 0, 1), then what

is 3p? equal to ?

(a) 4 (by 3

(c) 2 (dy 1

If the directions cosines < [, m, n = of a line are connected

by relation / + 2m + n =10, 2/ = 2m + 3n = 0, then what is

the value of 2 + m? — n*?

1 29
(a) 01 (b) 101
41 92
ic) To1 (d) 101

If a variable line passes through the point of intersection
of the lines x + 2y~ 1 =0 and 2x — v — 1 = 0 and meets the
coordinate axes in 4 and 8, then what is the locus of the
mid-point of A57

(a) 3x+y=10xy (b) x+3y=
(¢) Ix+y=10 (d) x+3y=
What is the equation to the straight line passing through
the point (=sin 8, cos 0) and perpendicular to the line
xcos@+ysin0=97

(@) xsin@—yeosB—1=0(b) xsinB—ycosB+1=0
() asin@—yeosB=0 (d) xcosB—ysinB+1=0

10 xy

ol.

62.

63,

63.

Two points P and ( lie on line y = 2x + 3. These two
points P and (2 are at a distance 2 units from another point
R(l, 5). What are the coordinates of the points P and 07

o (+53) (5

® [3 5 I] {1 7 jﬁj
o[ 3oe) (54
“”( Nch I] [‘%5%]

If two sides of a square lie on the lines 2x = y -3 =10
and 4x + 2y + 5 =0, then what is the area of the square in
square units?

(a) 6.05 (b) 6.15

(c) 6.25 (d) 6.35

ABC is a triangle with A(3, 5). The mid-points of sides
AB, AC are at (-1, 2), (6, 4) respectively. What are the
coordinates of centroid of the tnangle ABC ?

811 77
® (34 ®) (3 )
© (z,g] (d) (5,2]

ABC is an acute angled isosceles triangle. Two equal sides
AR and AC lie on the lines Tx -y~ 3=0andx +y- 5=
0. 1f 0 1s one of the equal angles, then what is cot 6 equal
wo?

I
(a) by 5

e | b e | —

(c) (dy 2

In the parabola 3 = 8x, the focal distance -of a point £
lying on it 1s 8 units. Which of the following statements
isfare correct?

(A) The coordinates of P can be (6,4+/3)

(B) The perpendicular distance of P from the directrix of
parabola is 8 uniis.

Select the correct answer using the code given below :

(a) Aonly

(b} Bonly

{c) BothAand B

{d) Meither A nor B

What 1s the eccentricity of the ellipse if the angle between

the straight lines joining the foci to an extremity of the
minor axis is 90° 7

1 1
(a) 3 ) 5

(c) L

1
i (d) N1



66.

67,

68,

69.

70.

71.

72.

73

Let G=i—j+k and b=i+2j—k.

If Ex{gx&']:ﬂf—ﬁj+yk: then what is the value of
atBy?

(a) 8 (b) 7

c) 6 (dy 1

. . L
If a vector of magnitude 2 units makes an angle 3 with

T .
2 . — with 3}- and an acute angle 8 with 4% then what

4
are the components of the vector?

(a) (1,2, 1) (b) (1, =2, 1)
(© (L-+2,-1) (@) (L,v2,-1)

Consider the following in respect of moment of a foree

(A) The moment of force about a point is independent of

point of application of force.
(B) The moment of a force about a line 1s a vector quantity.
Which of the statements given above 1s/are correct 7
(a) Aonly (b) B only
ic) BothAand B (d) Neither A nor B
For any vector #, what is

(F-DNFxi)+(F- J)F % )+ (F-k)F x k) equal to

(a) 0 (b) ¥
(c) 2 (d) 37
Let @ and j are two vectors of magnitude 4 inclined at an

angle % . then what is the angle between @ and g —p ?
(a) (b)

(c) (d)

== A
A wH

Let y,(x) and y,(x) be two solutions of the differential

equation %= x If () = 0 and 3,(0) = 4, then what is
the number of points of intersection of the curves y, (x) and
ylx) 7

(a) No point (b} One point

(c) Two points {d) More than two points
The differential equation, representing the curve
¥ = e"a cosx + b sin x) where @ and b are arbitrary
constants, is

dy d’y Ldy
(a) E+2}l=ﬂ (b) ﬂ_—2+23+2)—0
2., , a2y
(© l{—zﬂuy:o (@ “5+y=0
- X

If flx) = ax — b and g(x) =cx + d are such that f{g(x))
= gifix)), then which one of the following holds?

74,

75.

76,

77.

T8.

79.

80.

(a) fld)=glb)

(b) fib)+ gld)=0
(c) fia)+glc)=12a
(d) Aid)+ glb)=

|
What is I (3sinx —sin 3:}::052 xdy equal to?
1

(@ -+ (b) 0
4

1 1
© 5 @ 5

What are the order and degree respectively of the
differential equation

1 X3
2 —(sz = ﬁ?
dx dxz

(a) 2,2 (b) 2,3

(c) 5,2 (d) 2,5

12267y, $(0) = then whatis 4)2(2—¢*) equal
X

to?

(©) 3 (d) 4

b b

Let p= jf{x)dx and ¢ = “f{rlldx. If fix) = e, then
a a

which one of the following 1s correct?

(a) p=2q (b)y p=—gq
(c) 4p =¢q d)y p=g

w

3 a+sinx
What is J dr equal to?

2a+sinx+cosy
n b

a) — by —
(a) 3 (b) 2
(c) 1 (d) 0
The non-negative values of b for which the function
16x° 3 . ) . .
T—%x +x has neither maximum nor minimum in
the range x = () is
fa) 0=h=1 () 1<=h=2
(c) b=2 (d) 0=b=1

Which one of the following is correct in respect of

. 1 1
J(x)= s and g(x) = = ?
{a) fix) has some domain and g(x) has no domain
{(b) fix) has no domain and g(x) has some domain
(c) fix) and g(x) have the same domain
{d) fix) and gix} do not have any domain




DIRECTIONS (Qs. 81-82): Consider the following for the next
two (02) items that follow:

05 4 -
Given that _[—3 COSXTTSMY gy =

2eosx+35sinx

E+£lr||2 Ssinx|+e¢
TRET cosx+ 3sinx

81, What is the value of a?

(ay 7 (by 13
(cy 17 (dy 26
82, What is the value of p?
(a) 7 (by 13
(c) 17 {d) 26
Consider the following for the next two (02) items that
follow:

Let f{x)=i;[x>l]
In x

83. Consider the following statements:
(A) flx) is increasing in the interval (e, =)
(B) fix) is decreasing in the interval (1, e)
(C) 9nT = Tin9
Which of the statements given above are correct?
(a) (A)and (B)only (b} (B)and (C) only
(¢) (A)and (C)only (d) (A), (B)and (C)
84. Consider the following statements:

(A) fre)="L

e
(B) flx) attain local minimum value atx = e

(C) A local minimum value of fix) is e

Which of the statements given above are correct?

(a) (A)and (B)only

(b) (B)and (C) only

(c) (A)and (C)only

(d) (A), (B}, and (C)

Consider the following for the next two (02) items that
follow:

Let fix) and g(x) be two functions such that
1
g(x)= x—l and fog(x)= P
x b
85, Whatis g[ f(x)-3x] equal to ?

1 1
@ - (b) *
© *-= @ Py
x° x?
86.  What is_/"(x) equal to?

2 2
(a) _1_3 (b) 21+I—3

(c) 6x+3 (d)y 6x

Consider the following for the next two (02) items that
follow:

Let fix)= x|+1 and g(x)=]x]-1, where[.] is the greatest
integer function,
S(x)
g(x)
87. Consider the following statements:
(A) flx) 1s differentiable for all x < 0
(B) g(x) is continuous at x = 0,0001
(C) The derivative of g(x)atx =25 1is |
Which of the statements given above are correct?
(a) AandB only (b) Band C only
{c) Aand C only (d)y A,BandC

B8. Whatis lim A(x)+ lim A(x) equal to?

Let i(x)=

x—0 x—
3 1
_Z by ——
(a) 3 (b) 2
1 3
- 4 2
(c) > (d) >
Consider the following for the next two (02) items that
follow:
100
Let () = [ sinaldx
89, What is ¢pia) equal to?
(a) 0 (b) a
(c) 100 a {d) 200
90. What is ¢'(a) equal to?
(a) 0 (b) n
{c) 100 (d) 200

DIRECTIONS (Qs. 91-92): Consider th following for the next
mwa((2) items that follow:

A differentiable function f{x) has a local maximum at x

=0, Let y = 2fix) + ax -b.

91. Which of the following is/are correct?

(A)f(0)=0

(B) /"(0) <0

Select the correct answer using the code given below:
{a) Aonly {b} B only

{c) Both Aand B (d) Neither A nor B

92 The function y has a relative maxima at x = 0 for

{a) a=0,b=0 (b) forallhanda =0

(c) forall b= 0 only (d) forallaand b=0
DIRECTIONS (Qs. 93-94): Consider the following for the next
mwa (02) items that follow:
Let fix) = x - 1], glx) = [¥] and

Rix) = fix)zlx) where [ ] is greatest integer function.

0
93 Whatis | h(x)dx equal to?
3
-2 b) -1

(a) 3 (b)

1
0 d



2
94, What is I,e,{ x)dv equal to?
0

3
(a) -3 (b) -1

c) 0 (d)

2
DIRECTIONS (Qs. 95-96): Consider the following for the next
two (02) items that follow:

3 3
dx — —
— o ox+D2+Ppx=12 +¢
Let | Nrrsi il GA R L
95, What is the value of a7
1 2
(a) 3 (b) 3
4
c) | d) —
( { 3
96, What is the value of 7
2 1
(a) 3 (b) 3
1 2
" — d =
(c) 3 (d) 3

DIRECTIONS (Qs. 97-98): Consider the following for the next

two (02) items that follow:
The circle x* + 3 = 2x = 0 is partitioned by line y = x in
two segments. Let A, A, be the areas of major and minor
segments respectively.

97. What is the value of 4,7

-2 n+2
(a) T2 () —~
(c) 372 (d) 3“:2
98. What is the value of 24+ 42) o
A =34,
(a) m by 1
(c) -1 (d) -n

DIRECTIONS (Qs. 99-100): Consider the following for the
next two ((12) items that follow:

Let 3f(x}+f[l] _ lr+1
X 3

00, What is_fix) equal to?

1 x 1 3 x 3
—_———t— —t=t=
@ =782 ® =782
i ox 1 3 x
— — — ———+_
© &'8"a @ %872

100.

101,

102.

103.

104.

105.

106,

2
What is EJ' [fix)dx equal to?
1

(a) In(sye) (b) In{4y/e)

(c) In2 (d) In2-1

A bag contains 5 black and 4 white balls. A man selects
two balls at random. What 1s the probability that both of
these are of the same colour?

1 5
(a) 3 (b) 108

4 5
(c) ; (d) E

If a random variable (x) follows binomial distribution with
mean 5 and variance 4, 52 P(Y = 3) = 24", then what is the
value of L7

{a) 3 (b) 5

(c) 23 (d) 25

From data (=4, 1), (=1, 2), (2, Ty and (3, 1), the regression
line of v on x is obtained as y = a + hx, then what is the
value of 2a + 1557

(@ 6 b 1

{€) 17 (d) 21

Let x + 2y +1 = 0 and 2Zx + 3y + 4 = 0 are two lines of
regression computed from some bivariate data. If @ is the
acute angle between them, then what is the value ol 488
tan 367

{a) 191 {b) 161
(c) 131 (dy 121
It two random variables X and ¥ are connected by relation

X3V, and X follows Binomial distribution with

SX +4Y
1

parameters n = 10 and p= ER then what is the variance
of ¥7

810
a) — b) —
@ S ®

21 121
(<) ﬁ (d) 161
If @, b, ¢ are in HP, then what is +L equal to?

-a b-c

2
Ay =
( }b
B 41

a c

o (Ll

© 2la b ¢

Select the correct answer using the code given below:
{a) Aonly (b) B only

{c) Conly (d) A, BandC



107. An edible oil is sold at the rates 150, 200, 250, 300 rupees
per litre in four consecutive vears. Assuming that an equal
amount of money is spent on oil by a family in every year
during these vears, what is the average price of oil in rupees
(approximately) per litre?

(a) 210 (b} 220

(c) 230 (d) 240

If the letters of the word "TIRUPATI" are written down
at random, then what is the probability that both Ts are
always consecutive?

108.

(a) (b)

c) (d)

| — b | —
== =1-

109, Let m=77". The index n is given a positive integral value
at random. What is the probability that the value of m will
have | in the units place?

(a) (b)

1

2

© 1 (@
4

Three different numbers are selected at random from the

first 15 natural numbers. What 1s the probability that the

product of two of the numbers is equal to third number?

== | —

1o

| 2
(a) o1 (b} e
] 6
- dy ——
© & @ 455

DIRECTIONS (Qs. 111-112): Consider the following for the
next two ((02) items that follow:

Let 4 and B be two events such that P(4 8)=0.75 and
0.125 = PiAB) < 0.375.

111. What 1s the minimum value of P(4) + P(B)?

(a) 0.625 (b) 0.750
(c) 0.825 (d) 0.875
112. What is the maximum value of P(4) + P(B)?
(a) 0.75 (b) 1.125
(c) 1.375 (d) 1.625

DIRECTIONS (Qs. 113-114): Consider the following for the
next two (02) ifems that follow:

A, B and C are three events such that P(A) = 0.6, P(B) = 0.4,
P(C)=05, PlAUB)=08, P(A~C)=0.3

and P(ArB~C)=02 and P{AUBUC) > 085

113. What 1s the mmimum value of P(B~C)?

(a) 0.1 (by 0.2
(¢) 0.35 (d)y 0.45
114. What is the maximum value of P{B~)?
(a) 0.1 (b) 0.2
(c) 035 (d) 0.45

DIRECTIONS (Qs. 115-116): Consider the following for the
next twa ((12) items that follow:

An unbiased coin in tossed n times. The probability of getting
at least one tail is p and the probability of at least two tails is g

5
dp—g=—.
andp—g ”
115, What is the value of n?
{a) 4 {by 5
(c) 6 (dy 7
116. What is the value of p + g7
57 33
(a) 2 (b} 3
51
) — dy 1
(c) 2 (d)

DIRECTIONS (Qs. 117-118): Consider the following for the
next two (02) items thar follow:

x 1] 2 3 .. n
Jlr; 1 2—] 2—2 2—[!?—[)

117. Whatis 2 % /; equal to?

2" s

Zn—l

2 2

2.'!—[
A | 2 g2
(c) T (d) T

What 15 the mean of the distribution?

(a) (b)

118.

2" _ps2
2" -1
™ _p_2
2!!—[
2l -2
271
2J'r+| _"+2
"

DIRECTIONS (Qs. 119-120): Consider the following for th
next tweo ((02) items that follow:

(a)

(b)

()

(d)

The marks obtained by 10 students in a Statistics test are 24, 47,
18,32, 19, 15,21,35, 50 and 41.
119, What is the mean deviation of the largest five observations?
(a) 4.8 (b)y 5.5
(c) 6 (dy 7.5
120. What is the variance of the largest five observations?
(a) 14.6
(b) 21.8
{¢) 25.2
(d) 46.8



HINTS & SOLUTIONS

MATHEMATICS Case-3 1 2 2 193C, =x9C, x4, x3C, =324

Case-4 2 1 1 27, ><“(‘><“CY‘L ,=114

I. (d) Given ]A|=L, B|=L 485
227 129 & W "

12B (adj (3A)] = [2B] [adj (3A}|
We know that |adj A| =|A|"~ ! and |kA| =k" |A
=23 |B| 3AP ! = 8 |B| (3|A])?

2
| 1
=3|B|36|A|2=8-EK3&[E] :Bx%:[ R 0

2. (b) Sincethatiz’+z2—z+i=0putz=i R&T(ﬁ]mred number of triangles
A4 _iti=O0=sl-l<i+i=0 =120, - (3C; +9C; +5C;) =220 - (1 +4 + 10) =205
Satisfied then, (|2 + D)2 =[fi| + 1> =4 7. @ Given, loghﬂ =p=a=b?

3. (d) Number of four digit numbers begins with 1. also, logc =2p = c =d*

also, loge=3p=e= P
=3 = 2 x | = 6 and repeatation of digit= — =2 Now, (ace)!'P = (bP @2 (7P)1P = he? £
8. (c) Asirrational rootsoccursinpairand —2 and /3 are

Lad | 2™

Digit total for each place=(0+4 +5)=2=18 : _ ; s

Total of all four-digit numbers beginning with 1 roots of the given equation. So. 2 and —+3 are also
=156 x 1000+ 18 % 100+ 18 x 10+ 18 = 7998 mots of the glves equation.

Number of four-digit numbers begins with 4. Thus, x* + a;x" +a,x" +a;x + 3,

{x+q'_)[x—y"_) }{x+vr)

&
=3 = 2 x | =6 and repeatation of digit = 32 2
= - -3=x'-5x*+6

Digit total for each place=(0+1+5)=2=12 On comparing a,=0,a,=-5,a,=0anda,=6
Total of all four-digit numbers beginning with 4. 9. (c) Considerz, =x, +iy, and z, = x, + iy,
=4 x6x 1000+ 12 = 100+ 12 x 10+ 12 =25332. Z{ + 25
- , , Now, |21 7221 lz, + 2| = |z, -
Number of four-digit numbers begins with 5 e, 27— 2, L= T = =2
] . : - -
=3 % 2 x | = 6 and repetition of digit= - =2 = % +x3‘.|+1[y| "'}'ﬂ}l = I(x) —x2}+1{}| Fzy
3 = {xk+12) "‘.Y|+}"qj"_{xt—’\q] +{‘r’ - ¥n)
Digit total for each place=(0+ 1 +4)=2=10 = XSt +-x|*¢2+3,-] +}§'+2y]h—x|f+x,2
Total of all four-digit numbers beginning with 5 Zx X5 + ¥ 24 ¥a© - Zyly,
=6x 5% 1000+ 10 % 100+ 10 % 10+ 10=31110 = x1 ¥, ¥,=0 )
i = 533 = . ) .
Required sum = 7998 + 25332 + 31110 = 64440, 7z Xptiy;  Xa—iya (X2 4 yiya) +i(yixs - xpy2)
4. (a) Considering that - x, y and z are the cube roois of = = s Tt 3 3
. Zy Xptlyx Xp-1ya X3"+ ¥y
unity :
Assumex= |, y=wand z = ©? 1 ypx, — Xy {2
So,xy +yz +zx = 0+ w’ + w? =01 = Izﬂ Reki_l =
! ; p 3" +Y¥2 %
=w+1+w=0(ruw=1) Fald
5. (e) Given, Required answer Re At s
Man's Wifee LzzJ

10. (b) Given, 26! =n 8k =n 23

9 maximum power of 2
216 26 26 26
9 9 9 'H*H*H*H"3*“’”"2"
ﬁfccordmg R, T T As power of 2 is multiple of 3
Case-1 0 3 3 070 x 0y x My x "0y =16 So, maximum value of 3k = 21

Case23 0 0 3-3C;x4Cyx"CyxC;=1 k=7



(b} (1)
Hence, statement | is not correct.

(2) We know that AB £ BA

= adj (AB) = adj (BA)

Hence, statement 2 is not correct.

(3) We know that A . adj A=Al

{AB)adj (AB)— |AB| 1

=|AB| 1 —|AB| I = Null matrix

Hence, statement 3 1s correct.

(d) As adj AT =(Adj A)' = Afadj ATy = A(Ad] A)'
Statement 1 1s correct

We know that, If A™ = A then A is identify matrix.

. Statements 2 and 3 are correct

Hence, all statement are correct.

by All even digitare 0,2, 4,6, 8

A

Choice— 4 5 5 5 21,

Total required numbers =4 = 5 = 5 = 5= 500
(b) Given, (z— 100 + 1000=0 = (z - 1) = (=10}

z-100=-10(w, @’ 1) . z-100=-10=2z=90 27

z—100== 10w =z =100 - 10w

z 100 = - 10w = z= 100 - 10w?

(d) (1+D* (1= =[1+D)P+[(1-iP)
=(1=1+20P+(1-1-2iP=20P +(-2i)

=42 +4iP=-4-4=-§

(a) Allthe diagonal elements of skew-symmetric matrix
are zero.

Hence, statements 1 and 2 are correct we know that 1f
A AT =1 then A is called orthogonal matrix.

But AAT = A(-A)=- A2 [AT = - A]

Hence, Statement 3 is not correct.

(d) We know that a number is divisible by 4 if its last 2
digits 1s divisible by 4.

Total number divisible by 4

=0 0 0 21=2=3=x1=1=x2=x3=x1=6

(a) 2]20 — (23)—10 — 340 =(1+ '?}40

=1+90¢, 7+4¢C, 72+ ... 90C, 740

=1+7[%C, +90C, 7+ ... +90C, 7]

= Remainder = 1 [using division algorithm] 73,
{c) Given,
C{9.4) C(9.3) C{10.n-2)

C(1L6) C(1L5)  C(12n) |=0

C(m.7) C(m,6) C{m+1n+l})

Applying C; - C, +C, - C;

C(9.4) ©(9.3) C(i04)-C(10,n-2)
C(11,6) €(11,5) C(12,6)-(12.n) =0
C{m,7) C(m.6) C(m+17)-C(m+1n+I}

Since determinant value is zero.
So,n-2=4=n=6

V. C3=U

We know that ad) (AB) = (ad) B) . (ad) A) 20.

(b) Consider
cosC sin B 0
tan A 0
0  tan(B+C) cosC

sin B

Expanding along C,
=¢os C (—sinB . tan (B + C)) - tanA (sinB cosC)

sin(B+C) N sin A
cos A

cos(B+C)
sin(B+C).cos A + sin Acos(B+C)
cos A.cos(B+C)

=—sinB. cus{l[

= —sin B. cosC{

sin(A+B+C)

=-sinBecosC———————
cos A.cos(B+C)

_ —sinBeosCsin(rn)
 cosA.cos(B+C)
{d) Possible order of matrices with 4 entries
| xd4,2=x2 4x1
Total number of matrices =4 = 4 x4 = 4 «3 =768
()

fix) = xx|
is one-one and onto

WA
%

N

g(x) = cos(mx) 15 not one-one as any honzontal
line passes g(x) twice.

(d) GivenxRy = [x+y[<2in(-1,1)

for reflexive

[x + x| <2 = x| < true

for symmetric

LetxRy =[x +y[ =2

= |y+x/<2=vyRx

for transitive
letx+v|<2and|y+2|<2
then x + 2/ <2

= R is transitive.

(a) (AUB)={(A-B)w(B-A)uwi{Am B}
From the venn diagram
(A-Byu(B-A)yw(A~B)=AUB

= R 15 reflexive

= R is symmetric

v-l=x<l



We know that if |A] = = 1 then A is orthogonal matrix
SoA'=Aland A~ =adj A

-5
20( 1 2 3
0 @ (1) (L2
@ (-7 : J
A-B AmB =—(1_x2]20[x_l]_|0
= (AuB)—(AvB)=d(Null set) / X
(a) 2 bsinA  csinA = (1= xD20 (2 1)10 x10=_ (] —x2)l0 IO
bsin A | cos A General term T, =~ ¢ (1101 (—x3)10-r x!0

:{_”H—r lﬂc PL3|:I—2r
. T
W-2r=10=r=10
Expanding along R, So, coefficient x'¥ = (—1) mcm =1
=a’( 1 -cos’A)-bsinA(bsinA-ccosAsinA)+csinA 3 (b) Given,
(bsin A, cos A—c¢sinA)

csin A cosA 1

=a§ sini:\—hl sin®A -+ be sin®A L cosA + b ¢ sin®A. cosA T,=T,.  =0C, (mx)"-> [1]3 s
— ¢ sinfA 4 3+ 3 < 2
=a? sin?A — b? sin®A — ¢? sin?A + 2be sin?A | cosA
=sin?A (2% — b? - ¢? + Zbe cosA) =sinfA = 0=0 nC, (m)" 3 xn 6= Exu
(a) Given,a, b,care n AP =2b=a~+c¢ A1) | ) 2
also, b, ¢, dare in G.P = ¢2=hd 1) On comparingn-6=0=n=6
also, . d, eareinHP= =141 .. (iii) and °Cy m? = %
from (1) and (11) €€
. 2 a+e 1 1 a 1., = ﬂm3’:£:> mjzl::-m=—
et=(ate)d= —=— = —+ —= —+— from (i) 3.2 2 £ 2
d e c e ¢f ¢
1 a 2 - mn =6 x l =3
—=—=Cc =ae = 2
©oc 32, (d) Sincea, b, carein GP=hl=ac

S0, a, ¢, earein G.P.

Now, for equal ax* +bx +¢c =0
(b) Given, log, (x — 1) = log,(x - 3)

| D=b’-4dac=ac-dac=-3ac<0
= Elog:{x—]]Z]ongx—h o Roots are imaginary

— ]ng(x_n=lug2{x_3)2 Leta=2,b=4,c=8

= x-l=xl-x+9=xI-Tx+10=0 C easd=0 x_—ztdai—lﬁ — 1443
= x-5x-2x+10=0=(x-5)(x-2)=0 oM TeRmasl= A 2
x=2,3,butx—3l°l._):>x3>3 _ IRTIN O
= x=5only solution Ratio of roots = =—=—
% y “1-3 o o
dy Given, log, | —|+1o [—):k
@ G gnm Byl (-1443) (-1-45) :
Product of roots = Sk d = man© 4
= logx—logy+logy—logx=k 2 2
; 2
=l=logy+1- =k[. loga=1] =;.1.=_2
Let log.y =1 logy y a

Jot- Lt sk a-Pol=k= e k-r1=0 33 (@ L= imx+nelVxel
t fi=0+0+nel=xel
For solution D = b® - 4ac = 0 fih=l+m+nel=m+nel
(k-2P-420= (k-2 z4=>k-2220rk-22-2
kzdork=0=k=1
(©) G!Wn 34, (a) Given,
sin20  —cos20 0 {x+y}3“+'.{x—y)g“‘l ={x2—y352"‘”

A=|cos28 sm28 0|=1
o o 1 Middle term 2“;2,2";4 =(x+ 1™ term, (n + 2 term

=mel (~nel)
So, hoth m and n are integer.




35.

36.

37.

38.

=2+, ()" (v?)

T =204l () ()"

e (:3 ]”“ (yz)“ e (xzj“ (f )“”

SR S o, (o))t mi(nsn) P

2n+l] T _2n+2_7In

Cn+| X ¥
2
¥
){2

= 1

{c) Given,n(A)=5andn(B)=2

Number of onto function from Ato B=2%-2C, (2~ 1)°

=32-2=30.

b

(d)
(V3

w@cusl[}”—sinlﬂ"_ 2

.oosl(]"—lsinlﬂ

(n+1)tm! (2n+1)!

N
)

sin 25%.cos 25°

 4.sin(60°-10°)  4sin50° 4
- sin 50° T osins0°

;—1’ (25sin 25°.cos 25°)

(¢} sin9°—cos9® = ﬁ[—sing" - L::c:-s‘?"]

V2 V2
=2sin(45°-9°) = 2 sin36°

= 2y1-cos? 36° [ cos36° = V541

4
|’J§+ﬂ
=2 |I1_L " JZ

J10-245  5-45
SR CR

2

(d)y Given

sinA + sin®B + sin?C = 3 sin A . sin B. Sin C

= sinA+sinB+sinC=0

= ak+kb+kc=0=a+h+c=0

¢l la+b+c b ¢

|

X

a|=|b+e+a ¢ alApplying C; = C;+Cy +C3)

bl [c+a+b a b
0 b ¢

=0 ¢ a|=0
0 a b

-
i

£
-

41.

42.

43.

{¢) Givencos lx =sin"x = = —sin"lx =sin"'x

- m -
= 2sin ' x="=sin"x=

£|a A

U

X = §in— = 1
4 V2
Given, (sin @ — cos 8)* =2
sin® + cos?@ — 2 sin 0. cos B=2
sin 268=-1
Two solution possible in (- x, m)

A+B [A—BJ
2eos———.cos
cosA+cosB 2 2
cos[A_B] ) cos(A_B]
2 2
_c]z2n:r:zn::[£—£]=?.sinE
2 2 2
=72 5in30° = 2:,(1 _
=2sn = 3 =1

ic) JIS +cot? [% ~2¢ot”! BJ

tuuz

(c

—

=2cos[n

Consider, 2 cot '3=2tan"!

=tan”! (EXEJ —tan_TLE
- 38/ 4

3
SO.J15+CO1:2 [tan '~ tan ]E]

1
= [15+cot?| tan l?] = |'15+cct‘7'1cm_] 7"]

~J15+49=8
{b) sinl0° . sin 30° + sin 50° . sin 250° + sin 250 . sin
10°

1
= E (cos 40° — cos 607 + cos 200° — cos 300° + cos 240°

—cos 260°)
1
= 5 [cosd0® — % +cos (180 + 20)° — cos (360 —60)° +

cos (180 + 60)° — cos (180 + B0)|

1
=3 [cos 40° — 15 - cos 20% —cos 60° — cos 607 + cos 80°)



45.

46,

47.

48.

=%{cos4ﬂ“—coslﬂ°+ cosSD“—l—l—l}

1
"2 [~ 2 sin 30°, sin 10° + cos(90° — 10°) _%]

=%|:—5in10°+5in10"—%:| S

4
afal a—b]
(by tan [b] tan [a+b
“1

=tan”! %—tan_] %+tan'l I =tan!' (1) =%

{(dy For real roots, discriminant = ()

= (cosBY —4sinB(cosB-1)20

{cos B +4sinB (1 —cosB)= 0
As—l=cosB=landsin B =0 for B [0, 7]

So, 1t 15 only possible when 1 —cos Bz 0

{c) cos2A+cos2B+cos2C [ cos2x=1-2sin? x|
=1-2sin*A+ 1 - 2sin’B + 1 — 2sin®C

=3 -2 (sin"A + sin"B + sin’C)

( 20

=3-2 {16] +(E] +0| [since, 162 + 632 = 652
65 65

90°]=3-2=1.

(b} Givena+ =

Sn
4

tan[ ]

tan o + tan p + tan @ tan o= 1

1
1+ tan©

s0, (a).F(B) = — ‘

—
|+ tan ¢t

=[£B=

S5
tan(ce + B) = Tﬂl‘lT
tana +tanp
1 —tana. tan i

tanc +tanff
1-tan . tan B

tan—

Also, f(0) =

I+ tan

1 1

- l+tana +tan P+ tanc.tanp |41

(b) tana +tani=6
tanc, tan f =8

1
2

t:u'll[:(;r,+|3‘+)——lan‘I_HEm'EL —i; 6
|—tana.tan -8 -7
cos (2o + 2By =cos2 (e + )
_36
3 49 _13
Sl (a+f) =—30=gs
1+ tan” (e + ) I+E

49,

50.

un

() tan (90 —65)° + 2 - 2 tan 40° — tan 25°
=cot 25° — tan 25° — 2tan 40° + 2
g i 2
_ 005. 25—sin” 25 —2tand0°+ 2
sin 25.cos 25
. o
2008307 and0°42
sin 507
=2 cot 50° = 2tan 40° + 2 = 2 tan 40° - 2tan 40° + 2 =2

{(a) l.cotAcotBeotC=0
cotA=0 cotB=0, cotC=10)

H-:Aq U-:B-:—U-c:C‘-:—
2 2

2

AABC is an acute angled triangle.
Hence, statement | 15 correct.
2. tanAtan BtanC=0
If AABC is obtuse angled triangle then two of tan A, tan
B, tanC =0
= Two of angles are obtuse but it in not possible
Hence, statement 2 15 not correct.
(a) ¥ +y*+2x+6y+1=0
To obtain the center (a.b) and the radius ¢ of a circle
equation, rewrite it as (x —h)? + (y —k)}* =12, where (h, k)
1s the circle's center and r 1s its radius.
Consider, x* + 2+ 2x + 6y + 1 =0
To obtain the equation in the desired form use completing
the square
(KE+2x+ D=1+ +oy+9-9+1=0
= (x+1P+(y+3P=9
= (=D (y=(3)F =)
Center of the circle is (—1, —3) and radius is 3.
a=—1,b=—3andc=3
al+ b+l = (1P (=3R4 (3= 1+9+9=19,
(a) Given: Equation of sphere x? + y2 + 2% + 2ux + 2vy
+ 2wz = 1 =0 with AB as its diameterand A= (1, -1, 2)
and B =1(2, 1, -1) So, C will be midpoint of AB.

A B
(1,-1,2) (2,1,-1)

(#2011 —1+2] _[E l]
IL’_[2’1' 2 _2’0'2

Since centre of the sphere is (—u, —v, —w)
On comparing we get

- -1
u:—av 0,w=—
2 2
-3 1 -4
=—+0-==—=-2
Hence, u+v+w 3 2=



53.

54,

(d) Y o

x=135
W

x = 5 represents a line parallel to y-axis so there are
infinite points on x v — plane

(b) Equation of plane iz ax + by +cz=d

Given the plane equation is 2x — 3y + 6z + 4 =10

On comparing we geta=2 b=-3,c=6,d=-4

Here we need to find the direction cosine of a normal to
the plane i.e </, m,n>

Direction cosines of normal to plane

_ a .2
\l'az+b2+c2 49 7
_ b .3 _3
\|'33+I32+s:2 49 7
- c _ 6 6
al +b+¢? \‘ﬁ 7
<[, m, n —{E_—3E>
B ’ 7777
(ra? (=2 (6)?)
v o{1(3 ()
4972+ m* =n?) L 7 3 7 J
[28 9 36]
= —t——— =1
49 49 49
(c) P(1.-1,2)

L

Assume the line from (1, -1, 2) meet the plane at ()
Direction ratios of the line from the point (1, -1, 2) to the
given plane is <3, 2, 2>

So the equation of the line passing through P and with
direction ratios will be:

=1 y+1 z-2
i 2 2
x=3+1,y=2h-1,z=20+2
Now, since Q lies on the plane so it must satisfy the
equation of the plane.
lex+2y+3z=18
1BA+5=18=A=1
Therefore, coordinates of () are
(3+1,2-1,2+2)=(4,1.4)

A

L3+ 1 +40-2+6R+6=18

56.

5T

L L

(d) Let Plane ax + by + cz + d =0 is passing through (1,
0,00, 1,0y & (0,0, 1)
We will find the equation of plane
Hencea+b=0b+d=0,c+d=0
Solving above three equations, we geta=b=c=-d
Now Leta=b=c=-d=%
S0, equation of plane willbe x +y+z—-1=10
Perpendicular distance from origin to the plane

— ¢ = —=unit
RN TN

1
Hence, 3p*= 3x?=1

(k) Given!/+2m+n=10 A0
and 2/ -2m+3n=10 i)
From (1)

=-2m-n L)

Substitute {11} n {11)

2(-2m—-n)-2m+3n=0

—4dm-2n-2m+3n=0=-6m+n=0=>n=6m

From (iii) we get, /=—2m -n=-2m - 6m=—8m
[ m _ n

—8m _Ezﬁm

\.I|f2+m3+n2 1

6 Jrsy 7 +(ef V0!

i m_n
1

8 1 6
=— n= n=
101 S101 101
2 64, 1 36 B
101 101 101 101

y
Hence, I© +m?—n

(b)
(b)  Rewrite the equation as follows:
ysinB=9—-xcos B

9 cosf
= y=———X—
sin sinf
= y=x20, % A1)
sin@  sinB
The general equation of line is.
y=mx+c A1)
On comparing (i) and (ii), we get
_cosd
sinf

Since, the slope of perpendicular line are negative inverse
of each other.
So, the slope m, of the required line can be




6.

61,

Also, the line passes through the point (—sin 0, cos 0)
So, the equation of the required line 1s

sin

y —cosf = g(x+sin9)

cos
= cos B y—cos’ 8=xsin0+sin’8)

= xsinB-ycosA+sin’B+cos’B=0

= xsnB-ycosB+1=0

{a) Given that Pand ) lie on line y =2x + 3
ForPputx=atheny=2a+3
ForQputx=btheny=2b+3

Coordinates P=1(a, 2a+ 3)and Q = (b, 2b + 3)
From R =1, 5) using distance formula, we have

PR=\la-12+(2a+3-52 =2 (D)
(i)

QR = (b—1)* +(2b+3-5)> =2
From (i) we get
(a-1P+(2a-2y=4
a*—2a+1+4dal+4-8a=4
S —10a+1=0

From (i), we get

52— 10b+1=0

By using quadratic formula

10£+/100-80

(a.b)= 10

ol

2
Ifa=1+ —= then
J5

2 4
Coordinate of P=(a, 2a+ 3) = (|+—.2+—+3]
’ 5T

ERERNEY

2
Ifa=1- — then
Vs [ 2 4
inate of P = - 1——,2——+3]
Coordinate of P=(a, 2a + 3) NG N

—[l—i 5_i]
. 2 4
Coordimate of Q = [I —E,S_EJ or

[1 s 54 i]
NERNE]
Required coordinates of the point P and () are
2

[1+%.5+%],(|—E.5—%]

(a) Given that two side of a square lie on the lines

xk+y-3=0 A1)

dx+2y+35=10 L)
5

Drvide (11) by 2 we get, 2x + vy + E =1 )

63.

5
Here 2x +y—3=0and 2x + y + E = 0 are parallel lines

So, length of the side of the square = Distance between
Ci -Gy

2

parallel side = =
aj +by

5
where Cl=—3and C, =5

(a,. bi=(2.1)
5 11
_ 33 J'zti
NEEUER A

11 .
So, length of the side of's = ——=units
0, length of the side of square 255

2
11
Required area of the square = (side)* = (—]
g q l ) 5 \E

= 6.05 square units.
(b) Given, A = (3, 5) and mid-points of sides AB and
AC are (-1, 2) and (6, 4) respectively

A(3,5)

B C
Consider B = (x, ;) and C = (x,. v,)
By using mid point formula

M :{_1,2):(_";3,_Yl;’5]

X 43 yy 45
N=(64 =[2_2_]
(6.4)=| ==
By comparing we get
*d__

= X%=9y,=3
So,B=(-5-1Dand C (9, 3)

3-549 5-I+3J
373

Centroid of AABC = [

33
(b)

(¢) Equation of parabola is y* = 8x
a=2



63.
66.

67.
68,

69.

Since focal distance of point P isx +a

(xy. %)
So, focal distance from point (6,43 ] is 6 +2=8

Hence, Statement | 15 correct.

Now, distance of point P {5,4\5) from direction

PF = (6 -2)7 +(443 0] = i6+48 -

Hence, statement 2 is also correct.
(d)
(Bonus) Given,

i=i—j+kandb=1+2j-k

Using veetor triple product
dx(bxd)=(dd)b-(db)a
(R332

—(1-2-1)a

3{1+zJ ]+2{.—J+k]

=(1+1+1)b

=5i+4)-k A1)
Given 5)([5::5}: —B:i+ﬂ2

Compare with (i), we get
a=5p=-4y=-1

= a+f+y=5-4-1=0

(a)

(b} Statement | 1s not correct

We know that t = Fx F

The moment of force about a point is dependent of
application of force.

Statement 2 1s correct.

The moment of force about a line is a vector quantity.
Because gross product of two vector is again a vector

t =F xF

U

Wec Vec Vec

(a) I,mi={?,i}[?xi]+[?.]}+(?xj]+{?.ﬁ]{fxE) (i)
Let?:ai+bj+cﬁ

[fl] = [alT + bj + ck]l =

(£3)=b = (7] =¢

and Txil=|a
1

i

= =

k
¢|=—1(~¢) - bk =¢j - bk
0

Similarly, rx ]:—ci+aﬁand3x£= bi —

70.
71
72.

73.

74,

75,

Now substitute in equation (i), we get

T:a{c}—bﬁ)+b{—c§+3I:c)+c[b{—aj)

= ac}—abﬁ—cbf+ablfc+bci—ac] -0

(b)
(a)
(c) We have,
y=e"{acos x+hsinx) A1)
d
= i =¢"{—asinx +bcos x)+{acos x+bsinx)e*
dy . o ;
= E =e" (—asinx+bcos x)+y (From (1)) ....(11)
Again differentiate w.rt x.
2
d—{:-ex[acosx+ bsinx)+(-asinx+bcosx)e® L
dx” dx

Eliminating arbitrary constants

d’y dy dy . )

= =-y+—-y+ From (i) and (ii

x> Yt Y ax [ { i1)]
.,

= : ; Zdy”y Ois the required differential
X X

equation

(d) Given fix)=ax-b __(1)
and g(x)=cx+d ... (1)
Now f{g(x)) = g(fix))

= alg(x))-b=c(fix)) +d
= afex +d) - b=ciax - b)+d [From (i) and (ii)]
= acx+ad-b=acx-bc+d
ad-b=d-bc=ad-b+bc=d

= L fidy+gib)=2d [fid)=ad-b & g(h)=

(b) LetI= I] I(?n-;in X —sin 31)(::152 X dx

be +d))]

I= Iil(isin X - 3sinx + 4sin” x)c052 xdx

[sinjx = 3sinx — 4sin’x]
I—I 4sin’x cos” x dx = f X )dx
Since, f{x) =4 sin*x cos?x is an odd function as fix) =— fix).

1
= I=I_l4sin3 xcos® x dx =0

U:f{n}dx = 0,if f(x)= —f(x)]

Raise power of 5 both sides



76.

77.

78.

79.

3 5
Hgﬂ _(&y)
dx dez J
Now differential equation is free from decimal or fraction
POWerL.
Order =2, Degree =35
(a) Given,

d}" %3
—=2e"y
dx y =

Integrating both sides wrt x

d—:§ = 2c¥dx

'—12=2e*+c A1)
2y

1
Using ¥(0)= 5 in equation (i)

-2=2+c=c=-4

Now, 2_!) =2¢% _ 4
= 4yl (e)-8yl=-l=dy’(2-e") =1
(dy Given,

P=["f(x) dxand g = [7]r(x) dx

As fix) = e™1s always +ve ¥x €R
= [ =le™=e™=1fx)

S
X X
\ch e

Jaix = [[f(x)dx

= J:f[x

Hence, p=q

n a
(a) Letl= E&dx ()
0 2a+sinx+cosx

a+cosx dx

)

= [: —eeem
U 2a+cosx +sinx

“:f[x}dx = I: f{a—xjdx}

Adding equation (1) and (11)
b1 g

% 2a+sinx +cosx al 2 _n
—dx—IUde—[x]U = [—4

= 21|z
0 2a+sinx+cosx

(d) Given
lﬁx

f(x)=

fix)=

—4bx® + x

Iﬁx-—be-— 1

B0.

Sol (81 -

81,
82,
3.

Since fix) 1s neither maximum nor minimum, then
ff{x)= 0

= F(x)=0or f(x) < 0 (but here a = 0 for f'(x) so not
possible) for £{x) =0

Discrimmant of f{x)isD<0anda =0

D=64b—64 <0

b?— 1 < 0 and b is non-negative is b = 0
be(-I,1)andbz0=0<hbh=1.

(a) y

x|

£(x) = Jlxllj

ie x| = x = x e(—=, 0)
g(x)=

= [x| < x (Not possible -
82)

Let 1=j'

for domain of fix) =[x/ -x=0

, for domain of g(x), x - |x| = 0

X—|X

[x] = x)

Jcosx +4sinx
7_[1){

2cosX + 5smmx

Let 3cosx + 4 sinx = A(2 cosx + 5 sinx) +

B(;;x(husx +3sin x))

3 cosx + 4 sinsx = A(2 cosx + 5 sinx) + B(-2 sinx + 5
COsSX)
Comparing coefficient of sinx and cosx
3=2A+35B A1)
4=5A-2B (i)
Solving (1) and (11) we get
26 7

== B=—
29 29

—6(2cusx +5sinx)+ ;—9[—2sinx+ Scosx)

Now [=j 29 'dx

2cosx 4+ 5sinx

-2 5
d N 7 ¢(-2sinx+ casx]dx
29° 2cosx+35sinx

= 1=

Ex+lln|.'£(:c:s:l(.+55i|1:r.|+c
29 29

o =26, p=7 (on comparing)
(d) a=26
(@) p=T7,
(d) Given

= I=

Lx:l(x:»l]

f{szln



Differentiate w.r.t x

Inx -1
f'(x) =
(In(x))’
i

f{x) 15 the when x (e, =} 1e f{x) 15 increasing in interval
(e, o) = (A) 15 correct.
f(x) is —ve, when x e(l.e) ie f(x) is decreasing in the
interval (1,e) = (B) is correct.
Since Inx is an increasing function.
7> 97
In7%>1n9"
91n 7 =7 In 9= statement (C) 15 correct
Hence, statement (A), (B), and (C) are correct.
84, (d) Again differentiating w.r.t x

{Inx]lxl—{lnx—lijh]—x
x)= X X
[ln:lv:;|4
B {In){}l2 —2“11){}2 +2Inx
x{lnx}4
1-2+2

F"(c) =—

As " (e) = 0 (+ve)
So, fix) attains local minima at x = e = statement (B} 1s
correct

| .
=— (= 0) = statement (A is correct
[~

A local minimum value occurs at x = e,
fix)atx=e, 15 f[e] = Ii =g —> statement (C) 1s correct
ne
Hence, statement (A), (B) and (C) are correct.
Sol (85 - 86)
Given -

] ER |
=x——and]l =X ——
g(x)=x e og(x)=x 3

(- Yor - et

85, (a) fix)=x"+3x ..()
1

So, g[fix) - 3x] = f{x) - 3x - f[*:l——h

1 _x_‘{,_L

glf(x) — 3x] = x3 + 3x — 3x - :

x3+3x—3x_ X
oy 3|
g[f(x)-3x]=x -3

86. (d) FOx)=3x*+3
fi{x)=6x

Sol (87 - 88)
Given fix) = x|+ 1 and g{x) =[x] - I,
f(x) |x|+1
h Xi= =
(x) g(x) [x]-1
87. (a) [AJ-H

so {7 (x) = — | then fix) is differentiable ¥ x < 0

—> statement (A) is correct

{B) atx=.0001

g(x) 1s continuous every where except for integer value
as [x] is continuous ¥ x € R except integers,

So g(x) is continuous at x = 0001, = statement (B) is
correct

(C)y gx)=[x]-1
(x)=L1xl-
g (x]—dx [x]-0

g' (x)=0-0=0= statement (C) is not correct,
(A), and (B) only correct.

[x] = Always a integer

88, (a) Consider lim h{x)+ lim h(x)
e 07
=t DU i B
K-all” [x]—l x—aﬂ“[x]—|
_0+1 +liil+l [[ﬂ—h]=—]}
—1-1"0-1  [|[o+h]0
1 -3
yTley
89, (d) Given
a+100m
¢{a]= I |!-iinx|dl¢

Since period of |sinx| = m and |sinx| = sinx in the interval
Otom.

o(a)= j;mn |sin x|dx = 1{]0_[; lsin x|dx = Iﬂﬂjﬂnsin x dx

¢(a) = 100(-cosx); =100 %2 = 200

0. {(a) Pla)=200
Differentiating wrt a
P (ay=0
Sol (91 - 92)
Given, y=2fix) +ax—b A1)
Differentiating w.r.t. 'x' we get,

= & 217(x) 1) i
dx = X))+ al A1)

Again differentiating w.rt. x, we get,
dz

— zfuu{x) ,..':||.|.l

dx?



91. (c¢) Since fix) has a local maximum at x = (. Then 3

3
F(0)=0and F'(0) <0 (iv) ool xe1p2 l{x—l}zw
So, option (c) is correct, 2 [E] 2 [1]
92, (b) Since v has a relative maxima at x = 0. 2 2
Then
1 3 3
[dy] -0 = l:E(Hl)z +§I{:~;—1)2 +C
dx x=0 .
= 20(0)+a=0 {from (ii)} dx 1 N TP (1)
= 20)+a=0  {from (iv)} = [ v LR AR L
- =20 95. (a) Comparing (1) and (i) we get
also [d_g] <0 =20(0)<0 1
dx x=0 3
= r0y<0 96. (¢) Comparing (1) & (1) we get
So, y has a relative maxima for a = 0 and all value of 'b’ 1
Sol (93 - 94); We have given p= E
fix)=|x-1| A1)
g(x)=[x] ..{ii) Sol (97 - 98)
and hix) = f{x) . g(x)
= hix)=[x-1|.[x] (1) Y
93. (a) Now 1

j h(x)dx = I f(x).g(x).dx = j|x—l|.[x]dx

>N
0 ]
= [(1-x).(~1)dx = [ (x - 1x
=1 =1
a 0
={x__x:| =|:U_[l+]J] =_§ Equation of circle
2 i 2 2 x2+yl-2x=0
94, (d) Now = (x—1Pryi=1
3 ! 2 = yr=1-(x-1)
hix)dx = || = 1| x|dx+ | [x—1)|x]dx 1
{ ( ) £| |[ ] ']H |[ ] Area of minor segment (A,) = f[,}l—{x—l}z —x}:lx
3 0

1 = A2=[{K;I},fl—{x—1]2+%sin_l(x—l]—§]

I = A, [[O+;—(OJ—%J—[D+%sin"{—l]—ﬂ]]

({2-)-+ e

2

0

Sol. (95 - 96) We have given, 4 .
4 3 3 97. (d) Since Area of given circle=n{1)- ==
X E f . _
—————=a(x+1)2 +B(x-1)2 +C -0 = AtAy=m
I X+l =vx-1 | } . } -2 3m+2
Lot [ i (Vx+T+x—1)dx = M=o = —
etl= =
Nx A+l =Ax -1 {\.I'x+1—\.n'x—1}(q'x+1+\-'x—1)
98 (a) 2[.AI +AZ} _ 2{“-) =1

= 1= [l de g [V d Aim3ny - (Bne2) 3(x=2)

3 4



Sol (99 - 100)

_ 523 25):24:-:23){L 42

- 22
99. (d) We have given, 3fix)+ f[%):i+l A1) 6 53 ijz =4x13x4
laci by [ = 5P P(X=3)=23x4" _(ii)
Replacing (x) by X/ we get, From equation (i} & (i1) -
1 a . A=123
3f(IJ Flx)=x+ ~)° 103, (b) Given data
Now, on 3 = [Eq. (1)] - Eq. (11), we get X ¥ Xy b
—4 [ —1 16
3
Rﬂx}=;*—3—x—l -1 2 -2 |
2 7 14 4
= f(x)=—-X4L (i) 3 | 3 9
& 8 4

EIX=-4-1+2+3=0
Iy=1+2+7+1=11

2 2
100. (a) sjf(x]dx:sj[i—hl}dx Txy=-4-2+14+3=1]
| 8% 8 4 Tx2=16+1+4+9=30
2 a3 2 — x 0
. =—===1
=I(§—X+2]dx =J:3Inx—x—+2x] A Th
X 2

‘ ! goy_1

(31m2-3+4)-(31m1-3+2) S
=(3In2-J+4] (31242 Lo IxZy

| | A S | Cl S 1
—— - — 4 23 = Tt

2+3In2 zlne In2 zxz_[zx) 30-0 30

4

=|nJ€+|n3=|n(sJE}

Equation of regression line of y on x will be

101. (¢} No.of ways to choose two black from the bag = 5(_’2 y-¥= b}'x {x - x}

No. of ways to choose two white ball from the bag = ‘l.’_‘2 11 11 11 11
Number of ways to choose both of the ball of same colour Yo T ﬁ(x -0)=y-= 3_(]" Ay
=5C, +4C,
So, the required probability 15 a= 1 and b = 11
4 30
5 4
_ C2 + C2 _ 10+6
PIE)=—5 =3 2a+15b=2x L4 15x 1k =11
2 4 30
[‘(E]—E—i 104, (a) Slopeoflinex+2y+1=0=m =-1/2
16 9 Slope of line 2x + 3y +4 =0 =m,=-2/3
102. {¢) Given, Mean =35 and Variance = 4 1 N 2
2} = = s 1
SURX=3)=ad 1) Then, tan = 2 31 l
Mean=5=np=5 ]+1x3 8
Variance = 4 = npq = 4 23

= 5q=4=9=

L | g

4 1
Now,p=1-q= l—gZE

3
And, “’“39=M
l-3tan~ 0
1

3
% g 192-1_ 8 _ 191

wnp=35=>n=25 o3& el ~ 8x61
NU'W, 523!) {x — 3} — 523 [I!C3 pl ql"l 3] Hd
Therefore,
21| 25 1 3 4 2 191
=37 C3[§] [g] 488tan 30 = 488 =191
gx6l



Sol. (117-118)
117. (b) Given

Ex;f; =1.1+E+i,,+,_.,+L --(1)
2 2* 2(“‘”
and lzxif‘i = l+i+m+n__l+i L)
2 2 22 2“—] 2“

Subtracting (i1) from (1), we get
= [l—lJXK-.fi= I.1+ﬂ+£+ﬂ+...+L L
2 2 23 24 2!!-] 2]1

| 11 1 1 n
= —L.v.jl}=[l+—+2—3+2—4+...+ i|

2 2 1| o
1
1[1— J 2(2m
2" 1 ( "1) n
= Ixf = ——=
2 p-Lo2r 2 2
znll_n 2
== EfoL_ 1
2n-
1 1 1
118. {c) Eﬂ=1+5+2—2+._..+m
1
(-5
n n_
Ef‘j_izz2 —|1
R
- SEix; 2n+| n-2 2n—1
Calculating mean = It n-1 28 |
-2111]_'1_2
2" -1

Sol. (119 - 120);
Ascending data is, 15, 18, 19, 21, 24, 32, 35, 41, 47, 50
Largest 5 observation is, 32, 35, 41, 47, 50

324354+41+47+50 205
Mean p = 3 =T =u=41

Z[x; —

119. {c) Mean deviation =

B2 41+ 35— 41+ |141— 41/ +[47 — 41|+ |50 - 41]

5
=‘:?'+6+t]+15+9=ﬁ
5
2 22,02, 2 a2
E(x;-n P+ +0"+67+9
120. (d) o = (i w)”
5 5
234

=220 _ 468
5
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