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NDA & NA Solved Paper 2024 (I1)
(Mathematics)

Set, Relations and Functions

1.

20

Consider the following statements :
1. The set of all irrational numbers
between /12 and /15 isan infinite

set.
2. The set of all odd integers less than
1000 is a finite set.
Which of the statement given above is/
are correct :
(A) 1 only
(C) Both 1 and 2

(B) 2 only
(D) Neither 1 nor 2

Let P and Q be two non-void relations on
aset A. Which of the following statements
are correct ?

1. P and Q are reflexive = P N Q is

reflexive.

2. Pand Q are symmetric = P U Q is
symmetric.

3. Pand Q are transitive = P N Q is
transitive.

Select the answer using the code given
below :

(A) 1and?2 only
(C) 1and3only

(B) 2 and 3 only
(D) 1,2 and 3

If A and B are two non-empty sets having
10 elements in common, then how many
elements do A x B and B x A have in
common ?
(A) 10
(C) 40

(B) 20
(D) 100

In a class of 240 students, 180 passed
in English, 130 passed in Hindi and 150
passed in Sanskrit. Further, 60 passed in
only one subject, 110 passed in only two
subjects and 10 passed in none of the

subjects. How many passed in all three
subjects ?

(A) 60 (B) 55

(C) 40 D) 35

Let z = [y] and y = [x] —x, where [.] is
the greatest integer function. If x is not
an integer but positive, then what is the
value of z ?
(A) -1

O 1

(B) 0
(D) 2
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10.

If ix) = 4x + 1 and g(x) = kx + 2 such
that fog(x) = gof(x), then what is the
value of k ?

(A) 7 B) 5

© 4 D)3

If {2x) = 4x* + 1, then for how many real
values of x will f{2x) be the GM of f(x)
and f(4x)?

(A) Four (B) Two

(C) One (D) None

If fix) = [x]* — 30[x] + 221 = 0, where [x]
is the greatest integer function, then what
is the sum of all integer solutions.

(A) 13 B) 17

©) 27 (D) 30

If fix) = 9x -8Jx such that g(x) = fix)
— 1, then which one of the following is

correct ?

(A) g(x) =0 has no real roots

(B) g(x) =0 has only one real root which
is an integer.

(C) g(x) =0 has two real roots which are
integers

(D) g(x) =0 has only one real root which
is not an integer.

Let f{x) Aly) = fixy) for all real x, y, If {2)
=4, then what is the value of f{(1/2) ?

(A) 1/4 (B) 112
© 1 (D) 4

Direction (Q. No. 11 and 12)

Consider the following for the two items
that follow :

Let fog(x) = cos?v/x and gof(x) = |cos x|.

11.

12.

Which one of the following is f(x) ?
(A) cos x (B) cos x?

(C) cos?x (D) cos |x|
Which one of the following is g(x) ?
(A) Vx (B) Il

(©) »? (D) xlx]

Logarithms and their Properties

13.

What is the minimum value of the
function f{x) = log,,(x? + 2x + 11) ?
(A)0 B) 1

©) 2 (D) 10

Exam Date : 01-09-2024

Complex Number

14.

15.

If w#1 is a cube root of unity, then what is
(I+w-)'+(1-w+ «?)'%equal to ?
(A) 210042 (B) 21004
(C) 2100 (D) _2100

What is the value of the sum

20
S @ i +i") where i= =1 ?

n=1
(A) —2i (B) 0
©) 1 (D) 2i

Direction (Q. No. 16 and 17)

Consider the following for the two items
that follow :

Let Z, and Z, be any two complex numbers
such that Z2 + 22 +7,Z,=0

16.

17.

V4
What is the value of |-+ ?
2
A1 (B) 2
©) 3 (D) 4

. 1 Z
What is the value of —+Re[ — 1 ?
2 Z,

(A) -1
© 1

®) 0
(D)2

Theory of Equations and Inequalities

18.

19.

If n is a root of the equation x> + px + m
=0 and m is a root of the equation x? +
px + n=0, where m # n, then what is the
value of p + m +n?
(A) -1

©1

What is the number of real roots of the
equation (x — 1)+ (x = 3)2+ (x—5)>=07?
(A) None (B) Only one

(C) Only two (D) Three

(B) 0
D) 2

Sequences and Series

20.

If p times the pth term of an AP is equal
to g times the gth term (p #¢), then what
is the (p + ¢)th term equal to ?

(A) 0 B)pr+q

© rq D) pap +9)



21.

22.

23.

24.

Let p = In(x), ¢ = In(x*) and r = In(x%),
where x > 1. Which of the following
statements is/are correct ?

1. p gandrareinAP.

II. p, g and r can never be in GP.

Select the answer using the code given
below.

(A) Tonly (B) II Only

(C) BothTandIT (D) Neither I and II

Letx>1,y>1,z> 1 be in GP. Then
1 1 1

I+Inx'1+lny'l+Inz'

are

(A) in A.P.

(B) in G.P.

(C) in H.P.

(D) neither in AP nor in GP nor in HP
If the sum of the first # terms of a series
is n(2n + 1), then what is the nth term ?
(A) 4n—1 (B) 4n

(©C) 4n+1 (D) 4n+3

In an AP, the ratio of the sum of the first p
terms to the sum of the first g terms is p? :
g%, Which one of the following is correct ?

(A) The first term is equal to the common
difference.

(B) The first term is equal to twice the
common difference.

(C) The common difference is equal to
twice the first term.

(D) The first term is equal to square of
the common difference.

Direction (Q. No. 25 and 26)

Consider the following for the two items
that follow :

The product of 5 consecutive terms of an AP
is 229635. The first, second and fifth terms
are in GP.

25.

26.

What is the common difference ?

(A)3 (B) 4

© s (D) 6

What is the sum of all five terms ?
(A) 60 (B) 65

(C) 75 (D) 80

Direction (Q. No. 27 and 28)

Consider the following for the two items
that follow :

The roots of the quadratic equation
a*(b? — A + (2 — aP)x + cXa®> - b)) =0
are equal (a? # b # c?).

27.

Which one of the following statements
is correct ?

(A) a?, b%, ¢* are in AP

(B) a2, b?, ¢* are in GP

(C) a?, b?, ¢* are in HP
(D) a2, b?, ¢? are neither in AP nor in GP
nor in HP
28. Which one of the following is a root of
the equation ?

b2 (c* —a?) b2 (c* —a?)
(A) 22— b B) 20—

b2 (c? - d?) b(c? - a?)
© 2a%(c* - b?) 2a% (b - ?)

Permutations and Combinations

29. How many 4-digit numbers are there
having all digits as odd ?
(A) 625 (B) 400
(C) 196 (D) 120

30. In how many ways can the letters of the
word INDIA be permutated such that in
each combination, vowels should occupy
odd positions ?
(A) 3 B) 6
©) 9 D) 12

31. The letters of the word EQUATION are
arranged in such a way that all vowels
as well as consonants are together. How
many such arrangements are there ?
(A) 240 (B) 720
(C) 1440 (D) 1620

32. Inhow many ways can a student choose (1
—2) courses out of n courses if 2 courses
are compulsory (n>4) ?
A)(n=3)(n-4 B) (n-1)(n-2)
(C) (n-3)(n—4)2(D) (n—2)(n—3)/2

33. Three perfect dice D,, D, and D, are
rolled. Let x, y and z represent the
numbers on D, D, and D; respectively.
What is the number of possible outcomes
suchthatx <y <z?
(A) 20
©) 14

(B) 18
(D) 10

Binomial Theorem and Its Applications

34. In the expansion of (1 + x)” (1 + x)7, if
the coefficient of x> is 32, then what is
the value of (p + ¢q) ?

(A)5 (B) 6
€7 (D) 8

35. What is the remainder when 7" — 6n is

divided by 36 for n =100 ?

(A) 0 B) 1
© 2 (D) 6
36. What is V+ W equal to ?
(A)8 (B) 4
©2 D) 1

37. What is the value of (U + V)W ?
(A) 12 (B) 1
(©) 32 (D) 2
Trigonometry

38.

39.

40.

41.

42.

43.

44.

45.

46.

The roots of the equation 7x> — 6x + 1 =0
are tan o and tan f3, where 2o and 23 are
the angles of a triangle. Which one of the
following is correct ?

(A) The triangle is equilateral

(B) The triangle is isosceles but not right-
angled

(C) The triangle is right-angled

(D) The triangle is right-angled isosceles

What is the number of solutions of the

equation cot2x. cot3x =1 for0 <x<m?

(A) only one

(C) only five

What is the general solution of cos!'®

x—sin!®x=17?

(A) nm B) 2n+ rm

(©) 2nr (D) 2n+ w2

where 7 is an integer.

(B) only two
(D) More than five

What is sin 12° sin 48° equal to ?

5-1 5+1
() Y51 @) ¥
4 4
J5-1 J5+1
©) —— (D)
8 8
What is M equal to ?
cos17°+sinl7°
(A) tan 34° (B) cot 34°
(C) tan 62° (D) cot 62°

Consider the following numbers :
1. tan22.5°

2. cot22.5°
3. tan22.5°—cot 22.5°
(A) None (B) only one

(C) only two (D) All three

X y z

If = =
cos® cos(%E - 9) cos(%c + 9)

then what is x + y + z equal to ?

(A) -1 (B) 0

©1 (D)3

If p tan(6 — 30°) = g tan(6 + 120°), then
whatis (p + ¢q) / (p — q) equal to ?

(A) sin 26 (B) cos 26

(C) 2sin 26 (D) 2cos 260

What is the maximum value of acos x +
bsinx +c¢?

(A) Na®+b*+c  (B) Va?+b* +c
(©) Va*+b* —¢ (D) Va* +b?
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Properties of Triangle

47.

48.

49.

a b c

Inatriangle ABC = =
cosA cosB cosC

What is the area of the triangle if a = 6
cm ?

(A) 93 square cm
(B) 12 square cm
© 1843 square cm
(D) 24 square cm

In a triangle ABC, £A = 75° and £B =
45°. What is 2a — b equal to ?

(A) ¢ (B) V2¢
(©) 2¢ (D) 2V2¢

Inatriangle ABCtanA+tanB +tanC =
k. What is the value of cot A cot B cot C ?

(A) 0.5k (B) Uk
(C) 3/k (D) 1K

Inverse Trigonometric Functions

50.

If4sin”! x + cos™! x = 7, then what is sin!

x +4cos~! x equal to ?
(A) 7/2 B) 7
(C) 37/2 (D) 27

51. What is cot?(sec”! 2) + tan’(cosec”! 3)
equal to ?
(A) 11/12 (B) 11/24
(C) 724 (D) 1/24

Matrix

52.

53.

22

Let X be a matrix of order 3 x 3, Y be a
matrix of order 2 x 3 and Z be a matrix
of order 3 x 2. Which of the following
statements are correct ?

1. (ZY)X is defined and is a square
matrix of order 3.

2. Y(XZ) is defined and is a square
matrix of order 2.

3. X (YZ) is not defined.

Select the answer using the code given

below.

(A)onlyland2 (B) only2and3
(C)onlyland3 (D) 1,2and3
Consider the following in respect of the
matrices.

0 ¢ —b
—c 0 a

b —a 0

P=

a* ab ac

ab b* be
2

and Q =
ac bc ¢

I. PQ is a null matrix

II. QP is identity matrix of order 3.

III. PQ = QP

Which of the above, is/are correct ?
(A) 1 only (B) 1and 2
(C) 1and 3 (D) 2and 3

| AGRAWAL =XAMCART

Determinants

54.

5S.

56.

57.

58.

Let A and B be two square matrices of
same order. If AB is a null matrix, then
which one of the following is correct ?

(A) Both A and B are null matrices
(B) Either A or B is a null matrix

(C) B is a null matrix if A is a non-
singular matrix

(D) Both A and B are singular matrices
i 21
1tZ= 12 3 o =x+iv;i= V=1 then

31 3
what is modulus of Z equal to ?
(A) 1 B) V2
©) 2 (D) V3
Ifo= —%H’\/g then what is
4o 1+0? o+ o?
2
% 610 ©" | equal to
o e !
(A0 B) o
C) o? D) 1 - a?
n 20 30
IfD, = n? 40 50| then what is the
n 60 70
4
value of 2 D,?
n=l1
(A) ~10000 (B)-10
(©) 10 (D) 10000

If P is a skew-symmetric matrix of order
3, then what is det(P) equal to ?

(A) -1 (B) 0
©) 1 (D) 3

Direction (Q. No. 59 and 60)

Consider the following for the two items
that follow :

Let

59.

3 -3 4
A=1[2 -3 4

0 -1 1
What is A(adj A) equal to ?
500
A0 50
0 0 5

B)lo 2 0

60.

[1/2 0 0
©1]o0 1/2 0
0 0 1/2

(D)

S o =
(=
— o O

What is A~! equal to ?
(1 -1 0
2 3 -4

2 3 3

(A)

[1/2 -1/2 0
B[ -1 3/2 -2
-1 3/2 =3/2

(2 2 0
4 6 -8
|4 6 -6

©

[1/5
-2/5
| —2/5

-1/5 0
3/5 —-4/5
3/5 =3/5

(D)

Straight Lines

61.

62.

63.

64.

65.

What is the maximum number of possible
points of intersection of four straight lines
and a circle (intersection is between lines

as well as circle and lines) ?
(A) 6 (B) 10
©) 14 (D) 16
The diagonals of a quadrilateral ABCD

are along the lines x — 2y =1 and 4x + 2y
= 3. The quadrilateral ABCD may be a :
(A) rectangle

(B) cyclic quadrilateral

(C) parallelogram

(D) thombus

IfP(2,4),Q (8, 12),R(10, 14) and S(x, y)
are vertices of a parallelogram, then what
is (x +y) equal to ?
(A)8

©) 12

(B) 10
(D) 14

What are the coordinates of vertex D?
A @0 ®) (1,2)

© 4,1 D) G, 1

What is the point of intersection of the
diagonals of the trapezium ?

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

©) (7/2,2) (D) (5/2,2)

Conic Section

66.

The foci of the ellipse 4x* + 9y = 1 are
at Q and R. If P(x, y) is any point on the
ellipse, then what is PQ + PR equal to?



(A) 2 B) 1
(©) 2/3 (D) 1/3

67. The equation of a circle is.

(Z—4x+3)+ (2 —6y+8)=0

Which of the following statements are

correct ?

1. The end points of a diameter of the
circle are at (1, 2) and (3, 4).

2. The end points of a diameter of the
circle are at (1, 4) and (3, 2).

3. The end points of a diameters of the
circle are at (2, 4) and (4, 2).

Select the Answer using the code given

below.

(A) only 1 and 2

(C) only 1 and 3

(B) only 2 and 3
(D) 1,2 and 3

68. Consider the points P(4k, 4k) and Q(4k,
—4k) lying on the parabola y? = 4kx. If the
vertex is A, then what is £/PAQ equal to?
(A) 60°
(©) 120°

(B) 90°
(D) 135°

Direction (Q. No. 69 and 70

Consider the following for the two items
that follow :

A triangle ABC is inscribed in the circle x?
+3?=100. B and C have coordinates (6, 8)

and (-8, 6) respectively.

69. What is £/BAC equal to?

(A) /2 (B) /3 0r2m/3

(C) m/dor3nm/4 (D) m/6or5m/6
70. What are the coordinates of A ?

(A) (-6, 8)

(B) (-6,-8)

(©) (5.2,5V2)

(D) Cannot be determined due to

insufficient data

Limits, Continuity and Differentiability

71. Which one of the following is correct
-3

regarding lim |x | ?
=3 x—3

(A) Limit exists and is equal to 1
(B) Limit exists and is equal to 0
(C) Limit exists and is equal to —1
(D) Limit does not exist

72. Whatis lim (sec 8—tan 6) equal to ?
T

60—
2

(A) -1 (B) 0
©) 112 (D) 1

Direction (Q. No. 73 and 74

Consider the following for the next two items
that follow :

Let f{x) = [x]* - [x?].

73. What is £(0.999) + £(1.001) equal to?
A -1 (B) 0
© 1 (D) 2

74. Consider the following statements :
1. f(x) is continuous at x = 0.

2. f(x)is continuous atx = 1.

Which of the statements given above is/
are correct ?

(A) 1 only (B) 2 only

(C) Bothl1and2 (D) Neither 1 and 2

Direction (Q. No. 75 and 76)

Consider the following for the two items
that follow :

Letf: (-1, 1) = R be a differentiable function
with f{0)=—1 and /"(0) = 1. Let A(x) = f(2f(x)
+2) and g(x) = (h(x))*.

75. What is the /'(0) equal to?

(A) -2 B) -1
0 (D) 2
76. What is the g'(0) equal to?
(A) -4 (B) -2
© 0 (D) 4

Application of Differentiation

Direction (Q. No. 77 and 78)

Consider the following for the two items
that follow :

Let f(x) =cos2x +x on [-7 /2, w/2].
77. What is the greatest value of f(x) ?

B B
A —_-— B) X+~
&) 2 12 ®) 2+12

5w 5w
© 5ty Pty

78. What is the least value of f(x) ?

) —(1+£) (B) —(1+5)
2 2 2

i 1 =
@+ o33

Indefinite Integration

Direction (Q. No. 79 and 80)

Consider the following for the two items
that follow:

2
-1
Let ZJ —djﬁ X = Ux) V(x) - 3 In {U(x)

TV} te

79. What is [U%(x) — V*(x)| equal to ?
(A) 0 B) 1
©) 2 (D) 3

80. What is U(x) V(x) equal to ?

(A) a2 +x* (B) Vx+x
[2 . 4
NxY X (D) 24/x2 + 4

C
© 5

Definite Integration

Direction (Q. No. 81 and 82)

Consider the following for the two items
that follow:

Let flx) = x> —x - 2.
2
81. What s -[0 f(x)dx equal to ?

(A)O
(©) 5/3

(B) 1
(D) 10/3

3
82. What is Jl f(x)dx equal to ?

(A) 2 (B) 3
€) 4 (D) 5

Direction (Q. No. 83 and 84)

Consider the following for the two items
that follow :

Let if)=1n (¢ +V1+%) and g() = tan (A(1)).

83. Consider the following statements:
1. f{f) is an odd function.
2. g(?) is an odd function.
Which of the statements given above is/
are correct ?

(A) 1 only
(C) Both 1 and 2

(B) 2 only
(D) Neither 1 and 2

kg
84. What is J_ng(t)dt equal to?

(A) -1 (B) 0
©) 12 (D) 1

Direction (Q. No. 85 and 86)

Consider the following for the two items
that follow:

S(x)
g(x)

g(x)=sinx+cosx+ 1.

/2
LetI= -[0 dx, where f{x) = sin x and

/
85. What s an d equal to ?
0 g(x)
In2 In2
A) — B) —
(A) > B) 2
() In2 (D)21In2
86. What is I equal to ?
T T
A) —+In2 B) ——In2
(A) 1 (B) 2
n In2 n In2
C) ——— D) —+—
© 4 2 ®) 4 2

Application of Integration

Direction (Q. No. 87 and 88)

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

The area bounded by the parabola y? = kx and
the line x = k, where £ > 0, is 4/3 square units.
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87. What is the value of k ?
(A) 12 B) 1
© V2 ()2
88. What is the area of the parabola bounded

by the latus rectum ?
(A) 1/6 square unit (B) 2/3 square unit
(C) 1 square unit (D) 4/3 square unit

Differential Equations

Direction (Q. No. 89 and 90)

Consider the following for the two items
that follow:

Let y dx + (x —*) dy = 0 be a differential
equation.

89. Whatare the order and degree respectively
of the differential equation ?

(A) land1 (B) land 2
(C) 2and 1 (D) 1 and 3
90. What is the solution of the differential
equation?
(A) y*+2x=c (B) y*+3x=c¢
C) 2xv*+x=c (D) dxy—y*=c

Vector Algebra

91. Whatis3a+2Bequaltoif (27 + 6] + 27k)
x (i +oj + Bl:t) is a null vector?
(A) 36 (B) 33
(©) 30 (D) 27

92. For what value of the angle between
the vectors ¢ and p is the quantity

|5><B +3 | a B| maximum ?
(A) 0° (B) 30°
(C) 45° (D) 60°

93. Let Obe the angle between two unit vectors
a and p.If g+2p is perpendicular to

5q—4b , then what is cos® + cos26

equal to ?
(A) 0 B) 1/2
© 1 (D) ﬁz“

94. Let ABCDEF be a regular hexagon. If
AD =mBC and CF =n AB, then what
is mn equal to ?
(A) 4
© 2

(B) -2
(D) 4

95. The vectors g,b and ¢ are of the same
length. If taken pairwise, they form equal
angles. If a =§+}' and l;z}+lAc , then

what can ¢ be equal to ?
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1. ; + ];
—i+4j—k
3
Select the correct answer using the code

given below.
(A) 1 only
(C) Both 1 and 2

2.

(B) 2 only
(D) Neither 1 nor 2

3D Geometry

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

Let 2x? +2)?+ 222+ 3x + 3y +3z-6=0be
a sphere.

96. What are the diameter of the sphere ?

53 53
(A) e (B) -
35 35
© e (D) -

97. The centre of the sphere lies on the plane.
(A) 2x+2y+2z-3=0
(B) 4x+4y+4z-3=0
(C) 4x+8y+82—-15=0
(D) 4x+8y+82+15=0

Direction (Q. No. 98 and 99)

Consider the following for the two items
that follow :

Let S be the line of intersection of two planes
x+y+z=1land2x+3y—4z=8.
98. Which of the following are the direction
rations or S ?
(A) (-7,-6, 1) B) (-7,6,1)
©) (6,5, 1) D) (6,5, 1)
99. If(/, m, n) are direction cosines of S, then
what is the value of 43(1> — m?> — n?) ?
(A) 6 (B) 5
(€) 4 (D) 1

Direction (Q. No. 100 and 101)

Consider the following for the two items
that follow:

LetL:x+y+z+4=0=2x—-y—z+8be
alineand P:x+2y+3z+ 1 =0 be a plane.

100. What are the direction rations of the line ?

(A) (2, 1,-1) (B) (0,-1,2)
(© (0, 1,-1) (D) (2,3,-3)
101. What is the point of intersection of L
and P11 ?
(A) (4,3,-3) (B) (4,-3,3)
©) (4,-3,-3) (D) (4.-3,3)
Statistics

102. Letx—3y+4=0and2x—7y+8=0betwo
lines of regression computed from some

bivariate data. If by and by, are regression
coefficients of lines of regression of y on

x and x on y respectively, then what is the
value of by+ 7byx ?

(A) 2 B)1
©) 2 D) 5
103. The mean of n observations 1,4, 9, 16, ....,
n?is 130. What is the value of n ?
(A) 18 (B) 19
(©) 20 (D) 21
104. What is the mean deviation of the first 10
natural numbers ?
(A) 2 (B) 2.5
©) 3 (D) 3.5
9
2 .
105. Let in =855. If M is the mean and ¢
is =l
the standard deviation of x , x,, ....... 2 Xgs
then what is the value of M? + ¢%?
(A) 100 (B) 95
(©) 90 (D) 85
106. The mean of the series x,, x,, ...., x, is
x. If x is replaced by &, then what is the
new mean ?
(A)F-x +k (B) nx—x+k
n
x—x,—k nx— x,+k
€ —— D) ——
n
107. In a binomial distribution, if the mean is

6 and the standard deviation is /2 , then
what are the values of the parameters n
and p respectively ?
(A) 18 and 1/3
(C) 18 and 2/3

Probability

108. Three distinct natural numbers are chosen
at random from 1 to 10. What is the
probability that they are consecutive ?

(B) 9and 1/3
(D) 9and 2/3

(A) 1/12 (B) 3/40
(C) 1/15 (D) 7/120

109. A, B, C and three mutually exclusive
and exhaustive events associated with
a random experiment. If 3P(B) = 4P(A)
and 3P(C) = 2P(B), then what is P(A)
equal to ?
(A) 7/29 (B) 8/29
(C) 9/29 (D) 10/29

110. A die has two faces with number 4, three

faces with number 5 and one face with

number 6. If the die is rolled once, then

what is the probability of getting 4 or 5 ?
1 2

A) 3 B) 3

| W

© (D)



111.

112.

113.

114.

1.

2.

3.

4.

A box contains 2 black, 4 yellow and
6 white balls. Three balls are drawn in
succession with replacement. What is
the probability that all three are of the
same colour ?

1 1
(A)g (B)g
1 5
C) — D) —
()12 ()12

A can hit a target 5 times in 6 shots, B can
hit 4 times in 5 shots and C can hit 3 times
in 4 shots. What is the probability that A
and C may hit but B may lose ?

1 1
(A) 3 (B) 5
1 1
©) 7 (D) 3

The letters of the word ZOOLOGY are
arranged in all possible ways. What is
the probability that the consonants and
vowels occur alternative ?

6

(A 35 B) 3%
2

© % D) 3%

A natural number x is chosen at random
from the first 100 natural numbers. What
is the probability that x> + x > 50 ?

(A) V12 and /15 is an irrational

numbers.

These are infinitely many irrational

numbers between two irrational

numbers.

.~ Statement 1 is correct. But
statement 2 is incorrect as there
infinite odd integer less than 1000
ie.,

[.=3,-1,1,3,..999]

(A) If P and Q, both are reflexive,
symmetry and transitive, then PN Q
is also reflexive, symmetry and
transitive and P U Q is reflexive and
symmetry but not transitive.

.~ All the given statements are
correct.

(D) Ifthere are n elements common in set
Aand B, then n? elements are common
insetAxBand B x A
So, Number of element in A x B and
B xA=10%=100

(A) Total Number of students = Number
of students passed in only one subject

115.

116.

117.

93 47
A) — B) —
(A) 100 (B) 50
24 23
C) — D) —
© 25 (D) 25
A fair coin is tossed till two heads occur

in succession. What is the probability
that the number of tosses required is less
than 6 ?

5 15
A) — B) —
) 64 (B) 32
31 19
C) — D) —
© 64 (D) 32
Urn A contains 2 white and 2 black balls

while urn B contains 3 white and 2 black
balls. One ball is transferred from urn A
to urn B and then a ball is drawn out of
urn B. What is the probability that the
ball is white ?

11 7
A) — B) —
(A) 20 (B) 5
3
© - D)1
5
For two events A and B, P(A) =P(A|B) =

0.25 and P(B/A) = 0.5. Which of the the
following are correct ?

1. Aand B are independent.

2. P(A°uUB9=0.875

3. P(A°nB9)=0.375

+ Number of students passed in only
two subject + Number of students
passed in all three subjects + Number
of students passed in none of the
subjects.

Let n(A) belongs to the number of
students passed in all three subjects
= 240=60+ 110+ n(A)+ 10

= n(A)=240-180 =60

5. (A) 0<x-—[x] <1 Vxisnot an integer
but positive
-1 <[x] —x<0
=-1<y<0
= [v]=-1
oooz=—1
6. (A) f(x)=4x+1and g(x)=kx+2
go flx) = fog (x)
= gl@x+1)=flkx+2)
Sk(dx+1)+2=4(kc+2)+ 1
= 4dix+k+2=4kx+8+1
= k=17
7.(C) If f2x) =42+ 1
=(2x)2+1
f)=x>+1

118.

119.

120.

8. (D)

9.

Select the answer using the code given
below.

(A) only 1 and 2
(C) only 1 and 3

(B) only 2 and 3
(D) 1,2and 3
Two perfect dice are thrown. What is the

probability that the sum of the numbers
on the faces is neither 9 nor 10 ?

5

(A) 36 B) 36
7 29

©) 36 (D) 36

The occurrence of a disease in an industry
is such that the workers have 20%
chance of suffering from it. What is the
probability that out of 6 workers chosen
at random, 4 or more will suffer from the
disease ?

53 63
A) —— B) ——
) 3125 ®) 3125
73 83
C D) —
© 3125 ®) 3125

Three perfect dice are rolled. Under the
condition that no two show the same face,
what is the probability that one of the
faces shown is an ace (one) ?

5 2
(A) 9 (B) 3
1 1
© 3 (D) 5

= (2x))* = flx) x fi4x)

[ f(2x) is GM of f(x) and f{4x)]

S @+ 1)?2=2+1)(16x2+ 1)

= 16x*+8x2 + 1 =16x*+17x% + 1

= 9Ix?=0

= x=0

.~ There is only one real value of x.

Sx)=[x]?-30[x] +221=0

=(x]-17)(x]-13)=0

= [x]=17 and [x] = 13

= Sum of all integer solution
=17+13=30

(B) flx)=9x—8/x

gx)=fx)-1
=0x—8.x -1

=0x—9x ++x —1
=90Jx (Jx —D+1(Jx - 1)
=OVx D (Jx - 1)

g)=0
=OVx +D(Yx ~1)=0

= Jx =1
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[as /x = %1 is not possible]

=x=1
.~ g(x) = 0 has only one real roots,
which is an integer.

S f) = fxy)

N2)=4
Let x=2=y, then

f2) +(2)=A2x2)
fi4)=16

Now, let
A2 s = sl ixa
(2]
f(;)><16 =4
1) 1
4 (2)‘ 3
fog(x) = cos? Jx
(0] = cos? ()

= flx) = cos?x and g(x) = /x
g0f(x) = \/Cos?x = |cosx]|
. fix) = cos*x
12. (A) g = x
13. (B) f{x) =log, (x> +2x+11)
~ log(x® +2x+11)
N log,,

10. (A)

1
x= 5 and y =4, then

11. (C)

f'x)
1 1
= X
log, x*+2x+11

f'@)=0

= x=-1

S"()
1| (7 +2x+11)2 - (2x+2)(2x +2)

X(2x+2)

" logy, (2 +2x+11)°
27 —4x+18
log,o(x* +2x+11)*
, 2+4+18
f'en=

3 >
log,px (1+2+11)

fix) has minimum value at x =—1
S=1) =log,, (x* + 2x + 11)
=log,, (1 -2+11)
=1

14. D) (1+0-0)0+1-0+e?)®
— (7 o2 — 0)2)100 + (70) _ 0))100

[ 1+o+w*=0]
(720)2)100 + (720))100
(72)100 [((02)100 + 0)100]
(_2)100 [0)200 + 0)100]
(_2)100 [mz +(D] [ (03” — ]
=)0 1) [ 1+o+w>=0]
— _(_2)100
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=_7100

20
15. (B) 2, ("'+i"+im)
n=l1

20
— z (in—l + i+ l'n+1 + l'n+2)

n=1

As sum of 4 consecutive powers of
iin 0’ in—l + i+ l-n+1 + l'n+2 =0
=0-@F+PA+P+0+7+8+ .+
=0

16. (A) Z2+722+2,2,=0

2
S Rt
Zy Zy

Let 4 beZ
ZZ
=72+7Z+1=0
=7=0, 0
Zl
Z)= =4 =1
ZZ
17. (B) Z=0,0?= _”2‘/5’

18. (C) Asnis the root of x> + px + m =0,
n*+pn+m=0 ()
As m is the root of x> + px + n =0,
m>+pm+n=0 ..(11)
(i) - (@),
(m*—n®)+pm—-n)+n-m=0
(m—n)(m+n)+pm—n)—1 (m-n)=0
m-n)y(m+n+p-1)=0
=>m+tn+tp-1=0 [ m=#n]
>m+tntp=1

19. (A) x— 1>+ (x-3P2+(x—-5)?>=0
X2 —2x+1+x2—6x+9+x*—10x
+25=0
3x2-18x+35=0

D=b*>-4ac
=(18)> -4 x3x35
=324-420<0

.~ The equation does not have real
roots.

20 (A)pxa =qgxa
= pla+(p ~ 13d) = g(a +(g — )
=ap+p*d—pd=aq + ¢*d — qd
=ap-q)+dp’—q¢)-d@p-q)
=a+(pt+tqg-1)d=0

:>ap+q:0

We have p=logx, ¢ = log(x)

[ p#4]

21. (B)

and r=log(x’)
2¢g = 2log(x*) = log x°
=log x + log x°
=p+r
= p, q and r are in AP.
.~ Statement is correct.
¢* = (log x*)* #(log x) (log x%) #p * r
.~ p, q, r can never be in G.P.
.~ Statement II is also correct.
22. (C) x, y and z are in GP
V=xz
2logy=logx+logz
= log x, log y and log z are in AP
= 1+logx, 1 +logyand1+logz
are also in AP
1 1 1

= s and
1+logx 1+logy

1+logz
are in H.P.
23. (A) Sn=n2n+1)
S, == [2n-1)+1]
=(n-1)[2n—-1]
anz Snisn—l
=2n+n—-2m+2n+n—1
=4n-1
S 2
24.(0) =5
q q
§[2a+(p—l)d] 2

'QN"E

%[2a+(q—l)d]
2a+ pd —d Vi
2a+qd—-d ¢
(2a—d)q +pgd = (2a-d)p + pqd
= a-d)p-9) =0

= a = ord=2a

N |

[ p#4q]
25. (D) Letthe five consecutive terms of AP
area—2d,a—d,a,a+dand a+2d.
(a-2d)(a-d)a(a+d) (a+2d)=
229635
(@%—4a®) (a® — d®)a = 229635 ...(0)
Asa—2d,a—dand a+2d are in
G.P,
(a—dy* = (a—2d)(a+2d)
= d?+d?-2ad=d*-4d*
= 5d*-2ad=0
= d5d-2a)=0

= 5d—2a=0 [~ d=#0]
= d= 2a

5
From (i),

94% x 214> xa
25%25  =229635
5 25%25x229635

9%x21



=25x25x1215

= a=15
d= 2><1—5—6

5

26. (C) Required sum =5a
=5%x15=175

27. (C) As the roots of the given quadratic
equation are equal.

D=0

[6% (2 — a®)]? —4a*c? (b - ) (a*—b?)
=0

b* (c* — a?)? —4aPc? (@ b* — a* - b* -
b2c?)

b*c*+ bt a* —2b%c? a® —datb>c? + datct

+4a2b*ct—4a*b et =

bt + b at + datct +2a*bY R — 4athA R
—4a?bc* =0

= (bzc2 + a?h?—2a%c? )2 =0

= b2c? +a?b* = 243c?

2 11
= 2 2z
= a% b*and ¢? are in H. P.

o 0P -
. X=—5—5—5"
2a%(B% - %)

b -dP)

a* (02 - bz)

29. (A) There are five odd number i.e. { 1,
35 5’ 75 9}
Required 4-digit number = 54 = 625

30. (B) There are 3 Vowels and 2 consonants

in the letter INDIA
Number of ways Vowels can be
3
arranged in odd places = iﬁ
!
_3
2!

Number of ways consonant can be

arrange in even places = 2P, = 2!

Required number of ways =3 x 2!
=6

There are 5 Vowels and 3 Consonants

in the word EQUATION

Required number of ways is

=21 x5!x3!

=2x120x 6=1440

32. (D) As 2 cources are compulsory, So a
student has to choose (7 — 4) course
form (n — 2) courses.

Required number of ways ="-2C,
_(1-2(n=3) _ (n1-2)(n-3)
21 2

31. (C

~

33. (A) AsD,< D,<D,,
the required number of outcomes
= 6(:3
_ 6x5x4
I1x2x3

=20

34. (C)

35. (B)

36. (D)

37. (B)

38. (C)

We have (1 +xp (1 +x)?=(1+xy*4¢
Letp+qg =n

n(n— l)x2

(1+ x)'= 1+nx+

+n(n—1)(n—2)x3 N
6
n(n—-1)(n-2) _35
6
nn—1)(m—-2)=7x6x5
= n=17
7" =(1+6)"

—aon 20D g2
+n(n—l)(n—2) 6>
6
7" —6n
n(n—1)
= 1+6 21 ,
(Hlbn=2)

.~ When 7" — 6n divided by 36 leaves
a remainder as 1.

We have U +V =

(8+3v7)"
- (8-3v7)"

and

(34+347)" >1

0<;<1

(3+347)"

O<[ ! ><8_3\/7J20<1
(8+3J7) 8-3V7

0<(8-3v7)" <1

0<W<1

AsVand W lies in (0,1), then 0 <V
+W<2 ..(1)
.~ Option (D) i.e., 1 satisfy equation
®

U+V)W

(8+3v7)" (8-37)"
[ -G ]
1

We have, 7x2—6x+1=0

6
tano + tanf3 = — and

7
1
tano tanfl = —

tano + tan 3
tan(a+ f)= ———————
@+h) l-tanatanf

6
:Ll -1
1-=
5

Lot f=

Al

200+ 2B= g and o0 # B

.~ The given triangle is right-angled.

39.(C) AsO<x<m0<5r<5m,

40. (A) Cos!®

Cot2x Cot3x =1
= Cot2x = tan3x
= 2x+3x =
n 3n St 7n 9n

Hence, there are five required solutions.

x —sin!00 =1

Cos!%x =1 + sin' %

As sin'%% e [0, 1]

and cos'%% € [0, 1],
sin!%x =0 or
cos!®x =1

= x = nx, where 7 is an integer.

41. (C) Sinl2° Sin48° =

42. (D)

43.(C) Let «x

=

=

%l(cos 60° —cos36°)
—1[1_ 5+ ]
22 4

g

2
_5-1
8
cos17°—sinl7°
cos17°+sinl7°
_ 1-tanl7°
1+tan17°
=tan(45°—-17°)
=tan 28°
=cot 62°
=225
tan2x =1
2tanx
1—tan®x
tan®x + 2tan x —1 =0
—2+4+4
tanx = ——
2
=V2-1
.~ tan 22.5 is irrational
cot22.5 = !
tan22.5

ot (2+)
- (V2-1) (V2+1)
= 2+1

Paper | 27



.~ cot 22.5 is also irrational
tan 22.5 — cot 22.5

VIR
=22
Which is rational.
4.8) — =—2
cosO (2117 )
cos| ——6
3
-z
cos(z—n+9)
3
xX+y+z .
B 2n . 2n ()
cosO+cos| ——06 |+cos| —+6
3 3
Now,
= cos0+ cos 2—“—9 + cos 2—ﬂ:+9
3 3
= cose+2cos(2;)cos(9)

= cose[l + 2005[11;—1;)]

= cose[l —ZCosg] =0

=x+ty+z=0 [from (1)]

45. (D) p tan(6—30°) =g tan(6+ 120°)
p  tan(6+120°)

g tan(6-30°)

ptgq
P—q
_ tan(0+120°) + tan(0 —30°)
tan(0 +120°) — tan(6 — 30°)
Let 6+ 120°=Aand 6—-30°=B
sin A + sinB
P*t4d  cosA  cosB
p—q sinA sinB

cosA cosB
sin(A+B)
sin(A-B)
sin( 26 +90)
~ sin(150)
=2cos 260

46. (B) We have,acosx+bsinx+c¢
Maximum Value of a cos + b sin x

is V 612 + bz
.~ Maximum Value of @ cos x + b

. [ 2
sinx +cis Va“ +b" +c¢

47. (A) Wehave —4— = b __¢
cosA cosB cosC

But we know that
a b c

sinA  sinB sinC
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~

= TanA=Tan B=Tan C
= A=B=C

A ABC is an equilateral triangle
Area of equilateral triangle

= ?Xcz — 93sq.cm

(B) £C =180 — (75 +45) = 60°

a b ¢
sin75  sin45  sin60

ax22 _ 2 2

B+ 1B

_ (B+1)
= a=

c

(V3+1-1)
2\/§C

6

[\ )
Sy SIS

¥ &

tan A+tan B+tan C =K
As A+B+C=rx
tan A +tan B + tan C
=tanA - tan B - tan C
tanAtan Btan C =k

1
cotAcotBcotC = ;

1

4sin'x+cos'x= 1

b _ _
4 =—cos'x [+cos'x =7
2
2r—3cos'x=nm

cos lx=

T
3
T
X= cos—
3
sin'x +4cos'x

T _
= E+3COS Ty

. -1 .1 T
..COS  x+sin X_E

n 3n_3m

-~ 2 3 2

cot? (sec”! 2) + tan® (cosec™! 3)
cosec? (sec ' 2)—1+sec? (cosec ! 3)—1

= cosec? cosec_li
NG
2 a3
+sec’| sec —= |-2
( 22 )

-2

+

[SSHIFN
oo | o

32427448
24

_u
24

52. (D) ZY matrix has the order 3 x 3 (ZY)

X is defined and has order 3 x 3

.~ Statement 1 is correct.

XZ has order 3 x 2

Y (XZ) has order 2 x 2

. Y(XZ) is defined and has square
matrix of order 2.

.~ Statement II is also correct.

YZ has order 2 x 2, but X(YZ) is not
defined.

.~ Statement III is also correct.

0 ¢ -b

53.(C) Wehave,P=|-—¢ 0 a

b —-a 0
a” ab ac

and Q=|ab b> be
2

lac bc ¢
[0 0 0]
PQ=10 0 0/ =anull matrix
10 0 O]
[0 0 0]
QP=(0 0 0| #I
10 0 O]
PQ =QP

54. (C) If AB is a null matrix, then B is a
null matrix, if A is a non-singular

matrix.
i 21
55. B)zZ=1h 3 2 =x+iy
33 1 3

= é[i(9i —2)—2i(6i — 6) +1(2i — 9i)]
=x+iy

= é[—9—2i+12+12i—7i] =x+iy
1 . .
5[34—31] =x+iy

= x=landy=1

z=1+i

2= 2
l+o 1+0° o+e?

56. (A) We have, | 1 ® o’

1 Lz 1
® (O]

- -0 -1

1 o o

o o 1

[ 1+o+w?=0and ® =1]



57. (A)

58. (B)

59. (D)

60. (C)

=0
n 20 30
D, = |n* 40 50
n 60 70
4
2.0,
n=1
1+2+3+4 20 30
= 12422432442 40 50
B+22+3+4 60 70
10 20 30
=130 40 50
100 60 70
1 2 3
=1000/3 4 5
10 6 7
=1000 [1(28 —30) —2(21 — 50) +
3(18 - 40)]

= 1000[-2 + 58 —66]
=-10000

The determinant of a skew-symmetric
matrix is always zero

.~ |P|=0, as P is a skew symmetric
matrix

3 -3 4
We have, A=|0 -3 4
0 -4 1
A(adj A) = AL,
(3 -3 4
=2 3 4|4
0 -1 1
(3 1 4
=2 1 4|L
10 0 1
1 00
=110 1 0
0 01
|A[=1
1 =2 =2
AdjA=|-1 3 3
0 4 -3
1 -1 0
=2 3 —4
-2 3 -3
1 1 -1 0
Al=—adjA _ | _ _
IN 2 3 4
-2 3 3

61. (C) Maximum number of intersecting

points in 4 straight lines = *C, = 6

62. (D)

63. (B)

Maximum number of intersecting
points between straight line and «a
circle=4C x2=8

.~ Required number of possible
points =6+ 8 =14

Slope of diagonal, which is along
line

x—2y=1is % (let m,)

Slope of diagonal, which is along
4x+2y=31is _74

=2 (let m,)

As my X my= l><(—2)
r
=-1
the two diagonals are perpendicular
to each other.
.~ The given quadrilateral ABCD
must be a rhombus.

The diagonals of parallelogram
bisect each other.
Let O be the intersecting point of

diagonal PR and QS.
Coordinate of O is 2+10,4+14
2 2
or [3EX 12+y
2 2
- 8+ x -6
2
and 12+y —9
2
= x=4andy=06
x+y:4+6:10
64. (D)
A(2,3) B (4,3)
D CG.Y

Let coordinate of D be (x, y)
Slope of AB = Slope of DC
3-3 _1-y
4-2 5-x
= y=1
AD=BC

VG- +2-x)
= JB=-1)2>+(4-5)

4+Q2-x?=4+1

= 2—-x=4l1
= 2—-x=lor2—-x=-1
= x=lorx=3

If x = 1, then ABCD will become
parallelogram.
: x=3

Hence, the point of vertex D is (3, 1)
Equation of AC is
1-3)(x-5)
)
_ 2(x-95)
3
= 2x=13-3y  ..(1)
Equation of BD is
B-D(x-4)
ST
y—3=2x-8
y—-3=13-3y-8
4y=38
y=2
ubstitute y = 2 in (i), we get
2x=13-6=7
_7
2

65. (C)

= y—1

LeLl

W

X

.~ The required point is (;, 2).

66. (B) We have,

Here, a

Sum of the distances of any point on
the ellipse from its foci = 2a

PQ+PR= ZX% =1
67. (A) We have,
(2—4x+3)+(*—6y+8)=0
(-3 - D)+ -2) -4 =0
.~ There are 2 possibility of end
points of diameter.
ie, (1,4) and (3, 2) or (1, 2) and
(.4
.~ Statements I and II are correct.

V2= 4kx

Coordinate of A is (0, 0).

Slope of PA= =0 _ 1
4k -0

68. (B)

-4k -0
4k -0
As slope of PA x Slope of QA =1,

PA L QA
= ZPAQ = 90°

69. (C) There are 2 triangle possible for the
given case

Ny

Slope of QA = =-1

A

e
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Case 1 Case 2

Given equation of circle is
x2+32=100

Coordinate of center 0 is (0, 0) and

radius i.e., BO = OC = 10 unit

BC= (8-6)"+(6+8)°
= 10v2
ABOC is an right triangle with

hypotenuse BC

BOC = 90° or g

For case 1,
3n
2

Reflex angle BOC = 2n —g

ZBAC= % x Relfex angle BOC

For case 2,

ZBAC= %x ZBOC

.. ZBAC is either r or 3—“
4 4

70. (D) Coordinate of A can't be determine

due to insufficient data.

x=31if x>3
71. (D) x—3|=

3—xif x<3

|x—3] 1 if x=3
-3 |-lif x<3

As LHL # RHL at x = 3, limit does
not exist.

72. (B) We have lines (sec 6— tan 6)

o=
2

_ lim 1-sin® (0)
0T\ cosO 0
2
Using L's Hospital Rule
— lim —cos9
6T\ —sin O
2

lim cot® =
T

0——
2
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73. (O) ) = [x]* - [¥?]
0.999) = [0.999]% — [(0.999)?]
= 12-[0.998001]
=1-0=1
A1.001)=[1.001]2 — [(1.001)]
= 12-[1.002001]
=1-1=0
- £0.999) + A1.001) =1+ 0= 1

74. (D) f(x) is not continuous atx = 1 as
(0.999) = £(1.001)
lim f(x) =[] - [x]

x—0"
=(-1)?-0=1
lim f(x) =[x - [x’]

=0-0=0
.~ flx) is also not continuous at x =0

S0)=-17(0)=1

h(x) =f12/(x) + 2]
and g(x) = [h(x)P?
Rx)= S T2 () +2}]{27'(x0)}

h'(0) =£"12/10) + 2] x 2/"(0)
=2/'(0)  /(0)
=2x1x1=2

gx) = [h()*

g'(x) = 2h(x) x H'(x)

2/(0) = 2h(0) * /(0)
=2 % [f{240) + 2}] x 2
=4 [A0)]
=4x(-1)=-4
fix)=cos 2x +x
f'(x)=-2sin2x + 1
f"(x)=-2 x2cos 2x

75. (D)

76. (A)

77. (B)

= —4cos 2x
Put fx)=0
-2sin2x+1=0
sim 2x = l
2
= 2x = E,S—n
6 6
B
as xe |—,—
22
T 5w
= X= —,—
12712
—4cos— <0

" T —
/ (n)

5w 5w
"— = —4cos— >0
4 (12) 6

.- flx) is maxima at x = %

T T T
— | = cos—+—
f(lz) 6 12

78. (¥*) flx)is minima atx = %

ST _ g3, 5T
f(lz) = cos o +12
_1.om
2 12
79. (B) Let 1=2f Ll WP
' Vx2+1
X -1 2
=2 S
o[V -4
/ nery
= ZB\/xZ +1 +%10g‘x+\/x2 +1‘]
—4log‘x+\/x2+1‘
— x/x? +1—310g|x+\/x2+1|
Let v(x)=x

and v(x) = Vx?+1

() = V()| = e = 2%
=1

u(x)v(x)= xv x+1

80. (A)
= Vxt+a?

81. (D) fx)=px>—x-2|
=|(x=2)(x+ 1)

S =[x =2)(x + 1)

Q2-x)(—x-1) x<-1

=4 (2-x)(x+1) 1<x<2
(x=2)(x+1) x>2
2 2

So, jo f(x)dx = jo (2= x)(x+1)dx
2 2

= IO(Zx—x +2—x)dx

2 2
= fo(x+2—x )dx

3
82. (B) [ f(x)
2 2
- fl (x+2-x)dx

+-[23 (x* —x—2)dx



= 6—§—l—2+1+3—7—§+6
3 2 3
=13-5-5=3

fi) = log(t+\/1+t2)
f= = log(—z+\/1+t2)

1 —1
_ log| ———
Og[—t+\/1+tzj
~ log 1 X(t+\/1+t2)
(~t+N1+2%)  (t+1+1%)

_ pog| VI
2 +1+1°
= —log(t+V1+#) = —A5)
.. f{?) is an odd function
g(t) = tan(f(1))
g(=1) = tan(f(-1))
= tan(-{?))
= —tan(f{¢))
=—g(1)
.. g(?) 1s also an odd function
Hence, both statements are correct.

[" et =g

as g(?) is an odd function

84. (B)

T dx z 1 d
2 P | 2—————dx
85. (© fo 2(x) 0 sinx+cosx+1

X
n 1+tan® =
= o2 X x2 xdx
2tan=+1-tan’ = +1+tan>=
2 2 2

X
Let tan— =¢
2

then sec? %dx =2dt

When x — 0, then # — 0 and when

b4
x—> —,t—>1
2

— 1 2 t
02t+2

= [log |1+1[]y
=log2 — logl =log2

87.

88.

sin x

. (O 1= fgidx

0 sinx+cosx+1

n 2tan>
= 02 2 dx
2tan£+1—tan2£+l+tan2£
2 2 2

X
Let tan— =¢
2

= sec’ gdx =2dt

1 2t
l=127df
Od+5)(1+1)
2 _At+B C
A+5)A+0) 142 1+t
2t=Ar+At+B+Bt+C+CA

—A+C=0,A+B=2,B+C=0
=A=1,B=1,C=-1

1 t+1 1
1= —— |dt
Io[tzﬂ 1+t)
1f 1 2 1 1
=j 7><2t o |t
02 #+1 +1 1+¢

= [%logh‘z+1|+tan_1t—10g\1+t|]

1

0

(B) V=hx
and the line x=k

Area= 2 ’\/E\/}dx
0

3k

2
:2@%

(SN
(=)

= 4
3

[ given area = gsq‘ units]

- k=1 [+ k>0]
(A) Equation of parabola is y? = x
Compare it with y? = 4ax

= 4a=1anda=l
4

1
Required area = ZJOZ\/;dx

1
314
x2
3
2 1o
3
4 (1
= 7X J—
3 4
= ls units
6
89. (A) We have,
ydx + (x = y)dy=0
= &__y
ey —x

This is a differential equation
whose order and degree are 1 and 1

respectively.
90. (D @*'lx 2
. ( ) dy y =Yy
This is a linear differential equation
LE.= el™
1
_
:eIOgy:y
Xy= 'fy.yzdy+c
4
Y
xy=—+c
7 4
dxy —y*=c
91. (B) (2i+6;+27k)x(i+0j+pk) =0
i j ok
2627=0
1o B
i(6f—270) —j(2B—27)
+k(2o—6)=0
= 6B-270=0,
28-27=0,
200-6=0
27
N ==L
P 2
and a=3
3a+2pB= 2><3+2><277
=33
92. (B) |axb|+V3|ab]

— |a||b|sin®+~/3|al|/b|cos6
|a||b|[sin®+~/3cosB]

= 2|5|5||:lsin9+\/§c0s6:|
2 2
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- zanél[sin(“:)]

The quantity |szl;|+x/§\13.5| is

maximum, when

p+2-T
3 2
[~ Max. Value of sinf=1]
T T
= = _=
2 3
=2 =300
6
93. (A) la| = |b| =1

(a+2b).(5a—4b) —
[ (1—1 +25) is perpendicular to 5a— 413]
5lal -8|b[*+6|allb|cosd =0

—-3+6cos =0
cos 0= 1
2
= ==
3
cos B+ cos 20= cos—+ cosz—;
T i
= cos—+cos| m——
=0
94. (A) E D
F > C
A B
Since ABCDEF is a regular hexagon,
AD = 2BC
and FC = 2AB
= CF = 2AB
Here, m=2andn=-2

mn=2x(-2)=-4
95. (A) Let Obe the angle formed by vectors
a,b and ¢, when taken pair wise.

Let ¢ = xityj+zk
2
15| =2

ac = \2|¢|cosh

la| =

and

x+y=+2|¢|cosd ...
be =2 |¢|cos®
=  y+z=+2]c|cosd ..(i)
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96. (B)

97. (D)

Compare (i) and (i), we getx =z
ab = N2)N2)cos®
1

— =cos 0
2

98. (B)

w3

= 0
From equation (i), we get

- 1V
e 23

= 2+)2= 2% +)? +22)><%

9. (A
=22+ 2P =x2+ )+ 22 )
= 2y2=y2
= y=0

. ¢ canbe equal to i+k
.~ Only statement I is correct.
We have,
2x2+ 212 +222+3x+3y+32-6=0

2 2 2
X +=x+ +—y+z°+=z =3

(3]0 (3]

= 3+3><2
16

-5
16
(-3 -3 -3
.~ Centre of sphere is (4, ik ) 100. (C)

4
.5 s3
and radius is ,|— or ——
16 4

.~ Diameter of the sphere

53
Xi
4

=2
53 101. (B)
2

From option (A),
2x+2y+2z-3=2(x+y+z)-3

From option (B),
4x+4y+4z-3=4(x+y+z2)-3

=-9-3%0

From option (C),
4x +8y+8z-15
=3-6-6-15%0

From option (D),

4x+ 8y +8z+ 15
=3-6-6+15=0

.~ Option (D) is correct answer.

Let a, b and ¢ be the direction ratio

of intersection of two planes
=at+b+c=0
and 2a +3b—-4c=0

.~ Direction ratio of the required line

are <-7, 6, 1>.
Direction cosine of S is
B -7 6
J49+36+1 J49+36+1°
1

—_—>
V49 +36+1

:43[ﬁ_§_i]
86 86 86

= 43><E =6
86

Lix+y+z+4=0
=2x-y—z+8

Let a, b, ¢ be the direction ratios

atb+c=0and2a—-b—-c=0

a —-b c
: _ = — =

0o -3 -3
.~ Direction ratios are <0, 1, —1>
Put y=0

wegetx +z+4=0
and 2x-z+8=0
= x=-4,z=0
.~ L passes through (-4, 0, 0)
Equation of L is

x+4  y-0

0 1
z-0
-1

x=-4,y=Az=-A
The point (-4, A, —A) passes through
P,
~4+2A-31+1=0

-3-1=0

= A=-3
.~ The intersecting point of L and P
is (4, -3, 3).

= A (let)



102. (D) We have,x—3y+4=0and

2x—=Ty+8=0
= _2,8
4 7 7
and x=3y—-4
2
= byx—;andbxy—3

b, +7b,=3+2=5

_ 14+449+16+..1°
n

_ (neh@nstl)

103. (B) Mean

130

= 2n*+3n+1=780
=2*+3n-779=0
=2 +41n-38n-779=0
=>n(2n+41)-19Q2n+41)=0
= n=19
104. (B) Mean of first 10 natural number
14243 +4+..+10

10

=55

M.D. (x)
[1-5.5|+|2-5.5]+|3-5.5]
+|4-55]+]|5-5.5]
+...]10-5.5|
10
45+3.5+2.5+1.5+0.5+0.5
+1.5+2.5+3.5+4.5

10
=25
2 2
105. (B) >xl =855
i=1
:»x12+x§+...+x9 =855
2
?= 0 _(zy
n
2
o M= 2
n
=855 _ys
9
106. (D) - X+ X, +..x,
n
=x +tx,+t..+tx  =nx-x,

X+ Xy +..+x,_ +k
New Mean= L -2 1l

n

nx—x, +k

n

107. (D) Mean=np =6
Variance = npg =

2
21
3

108. (C)

109. (C)

110. (C)

111. (A)

112. (A)

113. (D)

n><E =6
3

= n=9
Total number of outcomes of selecting

3 distinct numbers = 1°C,
_ 10x9x8

1x2x%x3

=120
Favourable Outcomes are (1, 2, 3),
2,3,4),(3,4,5),(4,5,6),(5,6,7),
6,7,8),(7,8,9 (8,9, 10) ie, 8
in number.

Required probability = 8§ _1
equirec pro Y 120 15
3P(B)=4P(A)

and 3P(C)=2P(B)

P(A) + PB) + P(C) =1 as A, B
and C are mutually exclusive and
exhaustive event.

3 2 B
JP(B)+P(B) + ZP(B)=1

9P(B)+12P(B) +8P(B) _

12
12

P(B)= —

(B) 2

by 3x12 Z 0
4 29 29
1

P(6)= —

(6) o

P(4 or 5)= 1 — P(6)
1
6

—

|

Total number of outcomes of
drawing 3 balls=12x 12 x 12=123
Favourable outcomes = 23 + 43 + 63

- 23 443463
Req. Probability = +73+6
12
_ 288
12x12x12
_1
6
5
P(A)= =,
(A) p
4
P(B)= —
(B) 5
3
P(C)= =
© p
P(A§C) =P(A) x P(B) x P(C)
51 3 1
6 5 4 8
Total number of outcomes
-
3

114. (A)

115. (C)

116. (B)

=7x6%x5x%x4
=840
Consonants and vowel occur
alternatively iff letter O comes at
even position.
.~ Number of ways the letter 'O’

3!
comes at even places = o =1

.~ Number of ways the consonants
comes at odd places = 4!
Number of favourable outcomes
=4l x1=24
.~ Required probability
24

840
1
35

Let E be a event that a natural
number x is chosen from first 100
natural number such that x? +x > 50
E={1,2,3,4,5,6,7}

P(E)=1-P(E)

-1 L

100

93

100
. 1
P(Head) = P(Tail) = 5
Required Probability

= P(HH) + P(THH) + P(TTHH) +
P(TTTHH) + P(TTTTHH)

Let E, be the event that white ball
is transferred from urn A to B and
E, is the event that black balls is
transferred from urn A to B.

P(E,) - 2

D= A

=P(E,)
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Let A be the event that the ball drawn
in white

)

P(A)= P(EI)P(AJ+ P(E, )P(EA)

2

o
I/
o
N——o

Il

AW |

= —X—+—X=

117. (D) P(A)= P(’;) =0.25
P(ANB) .
“p@)  ~0% (i)

B P(ANB)
2)-
=0.5
= P(AnB)=0.5x025
=0.125
0.125

P(B)= —=~
®) 0.25
Ly
2

P(A)P(B) = 0.25 x 0.5

=

From (i),
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=0.125

=P(ANB)
.~ A and B are independent
.~ Statement I is correct.

P(A€ UB®) =P(A N B)°
=1-P(AnB)
=1-0.125
=0.875

.~ Statement II is also correct.

P(A® N B®) =P(A UB)°

=1-P(AUB)
=1-P(A)-P(B)+P(ANB)
=1-025-0.5+0.125
=0.375
Statement 111 is also correct.

118. (D) There are only 7 cases when sum of
dice are either 9 or 10 i.e,, (3, 6), (4,
5),(5,4), (6, 3), (4, 6),(5,5) and (6,
4)
Required Probability
=1 — P(sum is either 9 or 10)

7
- 1-L

36

29
36
119. (A) P(worker has disease) i.e.

p=20%

120. (D)

Here, n==6

P(X >4)

=P(X=4)+P(X=5)+P(X=6)

:6c4p4q2+écsp5q+6c6p6

= 15><L+E+6><i><i+L
5% 52 55 5

240+24+1
15625
265
15625

Total number of outcomes
=6x5%x4=120

There are 3 cases for the given
condition

[ace | | |
L lae] |
L[ [ A
.~ Number of ways in each case
=5%x4=20
Number of favourable outcomes
=20x3
=60
.~ Required Probability = % = %
aa
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