N DA/NA QUESTION PAPER

MATHEMATICS

Nasioral Defence Acadamy 2024 (10

Time Allowed: 2 hrs 30 min Total Marks: 300
Instructions
1. This Test Booklet contains 120 items (questions). Each item is printed in English. Each item comprises four responses

o

(answers). You will select the response which you want to mark on the Answer Sheet. In case you feel that there is more than
one correct response, mark the response which you consider the best. In any case, choose ONLY ONE response for each item.
You have to mark all your responses ONLY on the separate Answer Sheet provided. See directions in the Answer Sheet.
All items carry equal marks.
Before you proceed to mark in the Answer Sheet the response to the various items in the Test Booklet, you have to fill in some
particulars in the Answer Sheet as per instructions.
Penalty for wrong answers:
THERE WILL BE PENALTY FOR WRONG ANSWERS MARKED BY A CANDIDATE IN THE OBJECTIVE TYPE
QUESTION PAPERS.
(i) There are four alternatives for the answer to every question. For each question for which a wrong answer has been given
by the candidate, one-third of the marks assigned to that question will be deducted as penalty.
(i) Ifa candidate gives more than one answer, it will be treated as a wrong answer even if one of the given answers happens
to be correct and there will be same penalty as above to that question.
(i1i) If a question is left blank, i.e., no answer is given by the candidate, there will be no penalty for that question.

. Consider the following statements:

. Let X be a matrix of order 3 X 3, Y be a matrix 5. Let A and B be two square matrices of same

order. If AB is a null matrix, then which one of

of order 2 X 3 and Z be a matrix of order 3 X 2. o
the following is correct?

Which of the following statements are correct? (a) Both A and B are null matrices.
(I) (Z2Y)Xis defined and is a square matrix of (b) Either A or B is a null matrix.

order 3. (c) rl; ;ii re; null matrix if A is a non-singular
(I) Y(XZ)is defined and is a square matrix of (d) Both A and B are singular matrices.

order 2.

. : 6. In the expansmn of (1 + x)P (1 + x)7, if the
(I X(¥Z) is not def'med. . coefficient of x° is 35, then what is the value of
Select the answer using the code given below. P +q)

(a) IandIIonly (b) II and III only (@ 5 (b) 6 (c) 7 (d)8

(c) TandIIl only (d) L, and I 7. Ifp tlmes the pt N term of an APis equal to g times

the g D term (p # q), then what is the (p + g)* th
term equal to?

(I) The set of all irrational numbers between (@ o byp+g (©pg (d) pg(p + q)
V12 and V15 is an infinite set. 8. Letp = In(x), g = ln(x3) and r = In(x°), where
(I) The set of all odd integers less than 1,000 x > 1. Which of the following statements is/are
is a finite set. correct?
Which of the statements given above is/are (I) p,gandrarein AR
correct? (IT) p, g and r can never be in GP.
(a) T only (b) T only (Se)lelct tl;e answer usmg(;c)l;el Icod;e given below.
Both Iand IT ither I nor IT a) _ony ony
(c) BothTand (d) Neither I nor (c) Both I and II (d) Neither I nor II
. How many 4-digit numbers are there having 9. If
all digits as odd? P21
a) 625 (b)400 c) 196 (d)120 1 ,. ..
. If ® # 1 is a cube root of unity, then what is 3 13
1+ 0-0)% + 1-0 + 0?)!® equal to? then what is modulus of Z equal to?

@) 2'%? 1)2!% () 2! (4)-2!% (@) 1 (b) V2 ()2 (d) V3
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10.

11.

12.

13.

14.

15.

16.

17.

What is the value of the sum

20
Z(in71+iﬂ+in+1),
n=1

where i = V-17?
(a) =2i (b)0 (c)1 (d) 2i
Letx > 1,y > 1and z > 1be in G Then
1 1 1
’ and
I+lnx  1+Iny 1+Inz
are
(a) in AP
(b) in GP.
(c) in HP,

(d) neither in AP nor in GP nor in HP

Ifo= —%+i£ then what is

1+o 1+0* o+’
1 ® o
1 1
= — 1
(O] 0)2
equal to?
(@0 (b) o
(c) o> (d) 1-o?

If the sum of the first n terms of a series is
n(2n + 1), then what is the n' term?
(a)4n-1 (b)4n (c)dn+1 (d)4n+3

In how many ways can the letters of the
word INDIA be permutated such that in each
combination, vowels should occupy odd
positions?
(@3 (b) 6

©9 (d12

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?
(@) 240 (b)720 (c) 1,440 (d) 1,620

If n is a root of the equation 2+ px +m=0
and m is a root of the equation 2+ px+n=0,
where m # n, then what is the value of
p+m+n?
(@) -1 (b)0

(01 (d)2

In how many ways can a student choose (1 —2)

courses out of n courses that are compulsory

(n >4y

(@ (-3n-4  (b) (1-1(n-2)
n-3)(n—4 n—-2)(n-3

@ Emh g o2esd

18.

19.

20.

21.

22,

23.

24.

n 20 30
IfD = n* 40 50|,
n® 60 70

4
then what is the value of ».D, ?

n=1

(a) -10,000 (b) -10
(c) 10 (d) 10,000
Consider the following in respect of the
matrices

0 ¢ -b a* ab ac
P=|-c 0 al|andQ=|ab b* &

b -a 0 ac be 2

(I) PQ is null matrix.
(II) QP is an identity matrix of order 3.

(I PQ = QP
Which of the above is/are correct?
(a) Tonly (b) Il only

(c) Iand III (d) Il and III

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

@ -1 (o (91

x = m, then what is

(d)3

If 4sin~! x +cos™!

sin”l x + 4cos™ ! x equal to?

@2 B ©F @
What is c:otz(sec:_1 2) + tan? (cosec” 1 3)
equal to?

11 11 7 1

= b) —— 2=
@ - ® © 5 @
In a triangle ABC,

a b c

cos A cosB cosC

What is the area of the triangle if 4 = 6 cm?

(a) 9V3squarecm  (b) 12square cm

() 183 square cm  (d) 24 square cm

The roots of the equation 7x* - 6x + 1 = 0 are
tan o and tan B, where 20 and 2 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.
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

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

@c (b) \2¢

What is the number of solutions of the equation
cot2x -cot3x = 1for0 < x < m?

(a) Only one (b) Only two

(c) Only five (d) More than five

(©2  (d)2v2c

What is the general solution of 08! x—sin!% x
=1?

(@) nm (b) 2n +1)x

(@ 2nm (d) @n +1)n +1)TE

where 7 is an integer.

In a triangle ABC.
tanA + tanB + tanC= k.
What is the value of cotA cotB cotC?

1
@ 05k By  ©F @

What is sin 12° sin 48° equal to?

(a) Q (b) ﬁ”

()Q

d) \/5+1

cos17°—sin17°

What is 7o equal to?

cos17°+sin1

(a) tan34°
(c) tan62°

(b) cot34°
(d) cot62

Consider the following numbers:

(I) tan22.5°

(IT) cot22.5°

(III) tan22.5° — cot22.5°

How many of the above are irrational
numbers?

(a) None (b) Only one
(c) Only two (d) All three
If

X _ Y z

cos 0 Cos(zn—ej cos[zn+6j
3 3

then whatis x + y + z equal to?
@ -1 (0 (c)1 (d)3

If p tan (6 - 30°) = g tan (6 + 120°), then what is

(v + 9)/(p—q) equal to?
(a) sin 20
(c) 2sin 20

(b) cos 26
(d) 2cos 26

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

35.

36.

37.

38.

39.

40.

41.

I. Pand Q are reflexive = P n Q is reflexive.

IL P and Q are symmetric = P U Q is
symmetric.

II1. P and Q are transitive = P n Q is transitive.

Select the answer using the code given below.

(a) Iand II only (b) II and III only

(c) I'and III only (d) L IIand III

If A and B are two non-empty sets having 10
elements in common, then how many elements
do A X Band B X A have in common?

(a) 10 (b) 20 (c) 40  (d)100

What is the remainder when 7" - 61 is divided
by 36 for n = 100?
@ 0 (b)1

(0) 2 (d)6

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)?
(@) 6 (b) 10

(©14 (d)16

In an AP the ratio of the sum of the first p terms

to the sum of the first g terms is pz : qz. 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.

Whatis the number of real roots of the equation
(-1 + (x=3)*+ (x=5)%=0?

(a) None (b) Only one

(c) Only two (d) Three

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

()40 (d)35

Direction: Consider the following for the next two items
that follow:

Let Z, and Z, be any two complex numbers
2 2 -

such thatZ,* + Z2* + Z, Z, = 0.

Zif

Zy

What is the value of

@) 1 (b) 2 ©3 (d)4
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42. What is the value of
l+Re 4 ?
2 Z,

@@ -1 ()0 (91 (d) 2
Direction: Consider the following for the next two items
that follow:

The product of five consecutive terms of an AP

is 2,29,635. The first, second and fifth terms are
in GP.

43. What is the common difference?
(@ 3 (b)4 (€5 (d)6

44. What is the sum of all five terms?
(a) 60 (b) 65 (c) 75 (d) 80
Direction: Consider the following for the two (02) items
that follow:

Let (8+3ﬁ)20 =U+ Vand (8—3ﬁ)20 =W

where U is an integerand 0 < V < 1.

45. Whatis V + W equal to?

@) 8 (b4 ©2 (@1
46. What is the value of (U + V)W?
m% (b) 1 m% (d)2

Direction: Consider the following for the next two items
that follow:
The roots of the quadratic equation
az(b2 - cz)x2 + bz(c2 - az)x + cz(u2 - bZ) =0
are equal (zz2 £b*# CZ).
47. Which one of the following statements is
correct?
(a) a%,b*, % are in AP
(b) a? , b , ¢ are in GP.
(c) a*,b*, ® are in HP
(d) a? , b , c? are neither in AP nor in GP nor in

HP.
48. Which one of the following is a root of the
equation?
@) (2 —a?) ) b2 (c? —a?)
az(c2 —bz) az(b2 —cz)
© b (c? -a?) ) b (c? —a?)
20%(c* - b?) 2a%(b% - c?)

Direction: Consider the following for the two items that
follow:

3 -3 4
Let A=12 -3 4
0 -1 1

49. What is A(adj A) equal to?

(5 0 0 ™ 0 0]
@ 1o 5 0 ® 1o 2 0
10 0 5 00 2
" B}
57 00 10 0]
© (g L1, (@]0 1.0
2 0 1]
0 0 L
L 2]
50. What is A~ equal to?
1
1 -1 0 2 2
@ |2 3 -4 (® | % )
-2 3 -3
4 3 3
L 2 2]
1 -1,
2 2 0 5 5
@ |4 6 -8 (@ |2 3 #
5 5 5
-4 —
° 203 3
5 5 5

51. What is 3o + 2B equal to if

(2+6]+27k) x (i+0aj+Bk) is a null vector?
(@ 36 (b)33 (930 (d)27

52. For what value of the angle between the vectors

- - -> > - >
a and b is the quantity | axb|+/3]a.b]
maximum?
(@) 0° (b) 30°

(c)45°  (d)60°

%
53. Let 0 be the angle between two unit vectors a

- - - > >
and b,If a + 2b is perpendicular to 5a—4b,
then what is cos® + cos20 equal to?

@0 ®mL @1 @P!
2 2
54. Let ABCDEF be a regular hexagon. If

— - - —>
AD = mBC and CF = nAB, then what is mn

equal to?
(a) 4 (b) -2 (c) 2 (d)4

- - -
55. The vectors a, b and ¢ are of the same

length. If taken pairwise, they form equal
- A A - A A
angles. If a4 = i+j and b = j+k, then
-
what can ¢ be equal to?
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Select the correct answer using the code
given below.
(a) Ionly (b) II only
(c) BothIandII (d) Neither I nor II

56. 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) rhombus.

57. The foci of the ellipse 4 + 9y2 = lareatQ
and R. If P(x, y) is any point on the ellipse, then
what is PQ + PR equal to?

@2 (b1 ©2 @3

58. If P(2, 4), Q(8, 12), R(10, 14) and S(x, y) are
vertices of a parallelogram, then whatis (x + y)
equal to?
(a) 8 (b) 10

(©12 (d)14

59. The equation of a circle is (x —4x + 3) +
(y - 6y+ 8 = 0. Which of the following
statements are correct?

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

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

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

Select the answer using the code given below.

(a) Iand IT only (b) I and III only

(c) Tand III only (d) I, II and III

60. Consider the points P(4k, 4k) and Q(4k, —4k)
lying on the parabola yz = 4kx. If the vertex is
A, then what is ZPAQ equal to?

@) 60°  (b)90° (c) 120° (d)135°

Direction: Consider the following for the next two items

that follow:
A tnangle ABC is inscribed in the circle
P +y =100.Band Chave coordinates (6,8)and
(-8, 6), respectively.

61. What is ZBAC equal to?

T T 21
ki b) =~ or 22
() 5 (b) 300
©) gor% d) gor56—n
62. What are the coordinates of A?
(@ (-6,8) (b) (-6,-8)

© (5v2,5V2)

(d) Cannot be determined due to insufficient
data

Direction: Consider the following for the next two items
that follow:
ABCD is an isosceles trapezium and AB is par-
allel to DC. Let A(2, 3), B(4, 3), C(5, 1) be the
vertices.

63. What are the coordinates of vertex D?
(@ 21) ®2 @@ @GE1

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

R
07w

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

Let 2x% +2y% + 222 +3x + 3y + 3z—6 = Obe a
sphere.

65. What is the diameter of the sphere?

(a) i ()i ()ﬁ (d) f

66. The centre of the sphere lies on the plane

(@ 2x+2y+2z2-3=0

(b) 4x+ 4y + 4z -3=0

(c) 4x+ 8y + 8z-15=0

(d) 4x+ 8y + 8z+15=0
Direction: Consider the following for the next two (02)
items that follow:

Let S be the line of intersection of two planes
x+y+z=1and2x + 3y-4z=8.

67. Which of the following are the direction ratios

of 5?
(a) (_71 _6/ 1) (b) (_71 6/ 1)
(9 (-6,51) (d 6,51)
68. If (I, m, n) are dlrectlon Cosmes of S, then what
is the value of 43(1 —n?)?
(a) 6 (b) 5 (C) 4 (d1

Direction: Consider the following for the next two (02)

items that follow:
LetL:x+y+z+4=0=2x-y—-z+8bea
line and P: x+2y + 3z + 1 = O be a plane.

69. What are the direction ratios of the line?
(@ (2,1,-1) (b) (0,-1,2)
(C) (Or 1/ _1) (d) (Zr 3/ _3)
70. What is the point of intersection of L and P?

(a) (4r 3/ _3) (b) (4r _3/ 3)
(c) (-4,-3,-3) (d) (4,-3,3)
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71. 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?

@@ -1  (b)0 ©1 (d)2

72. If f(x) = 4x + 1 and g(x) = kx + 2 such that f.
g(x) = g. f(x), then what is the value of k?
(@) 7 (b)5 (c) 4 (d)3

73. What is the mlmmum value of the function
flx) = log, (x + 2x + 11)?

(@ 0 (b)1 (c) 2 (d) 10

74. Which one of the following is correct regarding
lim1 X =315
>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.

75. What is the maximum value of acosx + bsinx

+c?
@ VJa?+v?+c () \a? +1% +¢
(d) Va®+b?

(€) Va®+b*—c

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

(a) Four (b)Two (c) One (d)None

77. If f(x) = [x]2 —30[x] +221 = 0, where [x] is the
greatest integer function, then what is the sum
of all integer solutions?

(@) 13 (b) 17 (d) 30

78. If f(x) = 9x—8+/x such that g(x) = f(x) - 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) = 0has two real roots which are integers.

(c) 27

(d) g(x) = 0 has only one real root which is not
an integer.
79. Whatis lim (sec6 — tan6) equal to?
x>t
2
1
@@ -1  (b)0 (0 > (d)1

80. Let f(x) f(y)

1
then what is the value of f 5 ?

= f(xy) for all real x, y. If f(2) = 4,

@5 O @1 @

Direction: Consider the following for the next two items

that follow:
Let fog(x) = cos’Vx and gof(x) =

| cosx|

81. Which one of the following is f(x)?

(b) cos 2
(d) cos | x|

82. Which one of the following is g(x)?
@ x @ @2  @xlx|
Direction: Consider the following for the two items that

follow:
Let f(x) = [x]* - [*].

83. What is £(0.999) + £(1.001) equal to?
(@) -1 (b) 0 (o1 (d)2

84. Consider the following statements :
I. f(x)is continuous at x = 0.
II. f(x)is continuous atx = 1.
Which of the statements given above is/are
correct?
(a) Tonly (b) I only
(c) BothTand II (d) Neither I nor II

Direction: Consider the following for the next two items
that follow:

Let 2x + [_n n}
= n|l—, |
et f(x) = cos2x + xo 2 5

(a) cosx
(c) cos®x

85. What is the greatest value of f(x)?

()i¥—- o B

12 2 12
© L.x @iﬂ
2 9 6

86. What is the least value of f(x)?
I
@ —(1+3 b) {5+

R

Direction: Consider the following for the next two items
that follow:
The area bounded by the parabola y = kx and

the line x = k, where k > 0, is % square units.

87. What is the value of k ?

@5 O @V @2

88. What is the area of the parabola bounded by
the latus rectum?

(a) % square unit (b) square unit

(c) 1square unit (d) square units

W W

Direction: Consider the following for the next two (02)
items that follow:
Let ydx + (x - y3
equation.

) dy = 0 be a differential
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89. What are the order and degree, respectively, of
the differential equation?

(a) land 1 (b) 1and 2
(c) 2and 1 (d) 1and3
90. What is the solution of the differential
equation?
(a)y4+2x=c (b) y4+3x=c
(c) 2xy4+x=c (d) 4xy—y4=c

Direction: Consider the following for the next two (02)
items that follow:
Let f(x)= |x2—x—2|.

91. What is j(]z f(x)dx equal to?

5 10
(@ 0 (b)1 (©) 5 (d) 3
92. What is LS f(x)dx equal to?
(a) 2 (b)3 () 4 (d)5

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

Let f(t) = In (t+\/1 +12 ) and g(t) = tan(f(t)).

93. Consider the following statements:
I. f(t)is an odd function.
II. g(t)is an odd function.
Which of the statements given above is/are
correct?
(a) Ionly
(c) BothIand II

(b) IIonly
(d) Neither InorII

94. What is fn 8(t)dt equal to?

@-1 ® @5 @1
Direction: Consider the following for the next two items
that follow:
Let f: (-1, 1) — R be a differentiable function
with f(0) = -1 and f(0) = 1. Let h(x) = f(2f(x) +
2) and g(x) = (h(x))*

95. What is /'(0) equal to?

@ -2 (b)-1 ©0  (d)2
96. What is g'(0) equal to?
(@ -4 (b)-2 (90 (d)4

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

o
8(x)

g(x) =sinx + cosx + 1.

T
Let I = IOZ , where f(x) = sin x and

97. What is J.g@ equal to?
0 8(x)
(a) n2 (b) 2 (c) n2  (d)2In2
2 4
98. What is I equal to?
T n
—+In2 b) ——In2
@ Z+ln (b) Z-In
n In2 n In2
R ——— d) —+——
© 5= @ 7+
Direction: Consider the following for the next two items
that follow:
Let

2
2] = U Vi -3ln (UR) + V) + o
+1

—

99. Whatis |U? (x) - V2 (1) | equal to?
@) 0 (b) 1 (©) 2

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

(@) Vx?+x* b) Vx+x®

X2+X4

() ——— (d) 2vx%+x*

2

(d)3

101. Let x -3y + 4 = 0and 2x -7y + 8 = 0 be
two lines of regression computed from some
bivariate data. If by, and b,, are regression
coefficients of lines of regression of y on x and
x on y, respectively, then what is the value of
byy + 7by,?
(@) -2 (b)1

(©2 (D5

102. The mean of n observations 1, 4, 9, 16, -+, n? is

130. What is the value of n?

@ 18  (b)19 (€20 (d)21

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

1 3 1
(@) E (b) 4—0

7
(c) E (d) m

104. A, B and C are three mutually exclusive and
exhaustive events associated with a random
experiment. If 3P (B) = 4 P (A) and 3P(C) =
2P (B), then what is P(A) equal to?

7 8 9 10
(@) E (b) 5 () 5 (d) 5

105. 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?
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106.

107.

108.

109.

110.

111.

112.

113.

© 2

1
(@ 3 S

2 1
b) — d) —
®) 3 @ 3
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 5
(a) g (b) %

Sy

1
C —
© 3
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 1
(@ 3 (b) 3

(o) 1

1
d) =
@3
The letters of the word ZOOLOGY are
arranged in all possible ways. What is the
probability that the consonants and vowels
occur alternatively?

6 3 2 1
@) ®) =

(0 % (d) %

35

A natural number x is chosen at random from
the first 100 natural numbers. What is the
probability that 2+ x> 507

93 47 24 23
a b) — c) — d) —
() ()50 ()25 ()25

100

What is the mean deviation of the first 10
natural numbers?
(a) 2 (b) 2.5

(©3  (d)35

9
Let lez = 855. If M is the mean and ¢ is the
i=1

standard deviation of Xys Xy eves Xy then what is
the value of M? +6%?
(a) 100 (b)95 (c) 90 (d) 85

The mean of the series x., Xy X, is x. If X, is
replaced by k, then what is the new mean?

(a) T-x, +k (b) ”’_“T’_”k
©) x—x,—k (d) nx-x,+k
n n

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 31 19
(@ 6_4 (b) 3—2 (0 6_4 (d) 5

114.

115.

116.

117.

118.

119.

120.

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 3
@ -5 ® 5 © 2
For two events A and B, P(A) = P(A|B) = 0.25
and P(B|A) = 0.5. Which of the following are
correct?
I. Aand B are independent.
II. P(A°U B =0.875.
IIL. P(A° N BY) = 0.375.
Select the answer using the code given below.

(a) Iand I only (b) Il and III only
(c) Iand III only (d) I, Tand III

(d)1

Two perfect dice are thrown. What is the
probability that the sum of the numbers on the
faces is neither 9 nor 10?

5 7
(b) -

() %

1 29

il d) 22

@ 3 @ 3%
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 73

b) — () = (d)

83
@ ——
3125 3125

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 1
(@ ry (b) 3

(o) 3

1
@ 3
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 such that x <y < z?
(@) 20 (b) 18 (14 (d)10

In a binomial distribution, if the mean is 6 and

the standard deviationis /2 , then what are the
values of the parameters n and p, respectively?

1 1
18 and — b) 9and —
(a) 18 an 3 (b) 9 an 3

(c) 18 and % (d) 9and %
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Answer Key

Q. No Answer Key Topic’s Name Chapter’s Name
1 d Multiplication of matrices Matrices and Determinants
2 a Types of Sets Sets
3 a Arrangement Permutations and Combinations
4 d Cube roots of Unity Complex Numbers
5 c Singular matrix Matrices and Determinants
6 c General and middle term Binomial theorem
7 a AP Sequence and Series
8 c GP Sequence and Series
9 b Modulus Complex Numbers
10 b Values of 'Y' Complex Number
11 c HP Sequence and Series
12 a Values of Determinant Matrices and Determinants
13 a Sum of n'' Term Sequence and Series
14 b Permutation Permutation and Combination
15 c Permutation Permutation and Combination
16 c Quadratic Equation Quadratic equations
17 d Combination Permutation and Combination
18 a Value of Determinant Matrices and Determinant
19 c Multiplication of Matrices Matrices and Determinant
20 b Skew Symmetric Matrices and Determinant
21 c Properties Inverse Trigonometry
22 b Properties Inverse Trigonometry
23 a Cosine formula Trigonometry
24 c Identities Trigonometry
25 b Sine Formula Trigonometry
26 c Trigonometric equations Trigonometry
27 a Trigonometric equations Trigonometry
28 b Identities Trigonometry
29 c Identities Trigonometry
30 d Identities Trigonometry
31 c Identities Trigonometry
32 b Identities Trigonometry
33 d Identities Trigonometry
34 d Type of Relation Relation and Function
35 d Cartesian Product Binomial and Functions
36 b Expansion Binomial Theorem
37 c Combination Permutation and Combination
38 c Sum of A.P Sequence and Series
39 a Quadratic Equation Quadratic Equations
40 a Cardinal Number Sets
41 a Modulus Complex Number
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Q. No Answer Key Topic’s Name Chapter’s Name
42 b Operation Complex Number
43 d AP Sequence and series
44 c AP Sequence and Series
45 d Expansion Binomial Theorem
46 b Expansion Binomial Theorem
47 c HP Sequence and Series
48 c HP Sequence and Series
49 d Adjoint Matrices Matrices and Determinant
50 a Adjoint Matrices Matrices and Determinant
51 a Cross Product Vectors
52 Cross Product Vectors
53 a Dot Product Vectors
54 a Parallel Vectors Vectors
55 c Angle Between two Vectors Vectors
56 d Slope of Lines Straight Lines
57 b Ellipse Conic Section
58 b Rectangular coordinates Straight Line
59 a Circle Conic Section
60 b Parabola Conic Section
61 c Circle Conic Section
62 d Circle Conic Section
63 d Mid-point Coordinate Geometry
64 c Mid-point Coordinate Geometry
65 b Sphere 3-D Geometry
66 d Sphere 3-D Geometry
67 b Planes 3-D Geometry
68 a Planes 3-D Geometry
69 c Lines and planes 3-D Geometry
70 d Lines and planes 3-D Geometry
71 a Types of Functions Relation and Function
72 a Composite function Relation and Function
73 b Maxima and Minima Application of Derivatives
74 d Limit Limit & Derivatives
75 b Maxima and Minima Application of Derivatives
76 c Function Relation and Function
77 d Function Relation and Function
78 b Function Relation and Function
79 b Limits Limit and Derivatives
80 a Function Relations and Function
81 c Composite Function Relation and Functions
82 a Composite Function Relation and Functions
83 b Continuity Continuity and Differentiability
84 b Continuity Continuity and Differentiability
85 b Maxima and minima Application of Derivative
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Q. No Answer Key Topic’s Name Chapter’s Name
86 a Maxima and Minima Application of Derivative
87 b Area of Region Application of Integral
88 a Area of Region Application of Integral
89 a Order and degree Differential Equation
90 d Linear Differential Equation Differential Equation
91 d Properties of Definite Integral Integrals
92 b Properties of Definite Integral Integrals
93 c Properties of Definite Integral Integrals
94 b Properties of Definite Integral Integrals
95 d Chain Rule Differentiation
96 a Chain Rule Differentiation
97 c Definite Integral Integrals
98 c Properties of Definite Integral Integral
99 b Indefinite Integral Integral

100 a Indefinite Integral Integrals

101 d Lines of Regression Statistics

102 b Mean Statistics

103 c Basic probability Probability
104 c Basic probability Probability
105 c Basic probability Probability
106 a Multiplication Theoren Probability
107 a Independent Event Probability
108 a Basic Probability Probability
109 b Basic probability Probability
110 b Mean deviation Statistics

111 b Variance Statistics

112 d Mean Statistics

113 b Multiplication Theorem Probability
114 b Conditional Probability Probability
115 d Conditional Probability Probability
116 d Basic Probability Probability
117 a Probability Distribution Probability
118 d Multiplication Theorem Probability
119 a Possible Outcomes Probability
120 d Binomial Distribution Probability
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ANSWERS WITH EXPLANATION

Option (d) is correct.
Since, Aan.BnXp = (AB)mXp

Hence, [Z3>< 2.Y2>< 3]. X3>< 3= [ZYX]3>< y

Yox3 PXauzZawol = [YXZ,,
and X£’>><3 '[Y2><3'Z3><2] = X3><E’> [YZ]ZXZ
*» No. of columns in X # No. of rows in (YZ)
Hence, X(YZ) is not defined.
Option (a) is correct.
" Between any two irrational numbers,
an infinite number of irrational numbers are
there.
.. The set of all irrational numbers between
V12 and /15 is an infinite set.
Set of all odd integers less than 1,000 is {...-5,
-3,1,3...999} which is an infinite set.
Option (a) is correct.

Odd digits can be 1,3,5,7 and 9.
5X5X5X%X5

1§ A 4 4
NI T T
All five digits
-+ All five odd digits can be filled at every place.

Hence, total required four-digit
numbers are 5 X 5 X 5 X 5 = 625
Option (d) is correct.

1+ 0-0)"+1-0+ )
= (- 0? = )10 4 (Co— @)1
{“1+0+w*=0}
— 2100(0)200 + mlOO)
= 2100((1)2 + o) {-o’=1}
— _pl00
Option (c) is correct.
Given AB= 0O
4
Let A=1. 4
i
and B=|, sI

a bllp g 0 0

Now, AB= . gllr s| =10 0
ap+br ag+bs 00
= |ep+dr cg+ds| = |0 0

Comparing both sides, we get

ap +br =0 .. (i)
aqg+bs =0 ... (ii)
cp+dr =0 ... (iid)
cg+ds =0 ... (iv)

From Egs. (i) and (iii), we get:
(ad—bc)p = 0and (ad - bc)r =0
From Egs. (ii) and (iv), we get:
(ad—bc)g = 0and (ad - bc)s = 0
Now, if A is non-singular
= ad—-bc #0
Sop=g=r=s=0.
. B is null matrix.
Option (c) is correct.
1+ 2P 1+ x)7 =1+ x)PH
-+ Coefficient of x> in the expansion = 35

- (P+@)c, =35="C;

= ptqg=7
Option (a) is correct.
Let 'a' and 'd' be the first term and common
difference of AP,
th _
(p+q) term = Tp+q

=a+@p+qg-1) ()
Given p.Tp = q.Tq
Spla+@p-1d =qla+@g-1)d
=@p-qglat@p+qg-1)d =0

=+ (p+q-1)d =0 {p=qt
. . Tp+q =0 {from (i)}

Option (c) is correct.

Given p =lInx,q= Inx® = 3lnx

r = Inx® = 5lnx
Clearly, g-p =r—q =2nx
=p, q,r arein AP
ar
pa

Also, - .. p, q,r can never be in G
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9. Option (b) is correct. 13. Option (a) is correct.
’ i 21 GivenS =n(2n+1),S = nm-1)2n-1)
GivenZ = —|2i 3i 2 n' term = 5,-S, 4
3 1 3 =n2n + 1) - (n-1)(2n-1)
=4n-1
=7Z= %[i(9i —2)-2i(6i - 6)+1(2i — 9i)] 14. Option (b) is correct.
Word 'INDIA' contains three vowels (I, I and A)
—7 = l[3+3i] =14+ and two consonants (N and D).
3 Three vowels (I, I and A) can be arranged at
= J12.12 = !
1Z] = N1 +1° = V2 odd position in 3—' = 3 ways and 2 consonants
10. Option (b) is correct. 2!
20 (N and D) can be arranged in 2! ways = 2 ways.
Let D= 2"+ 4" [ odd | [ odd | | odd |
n; Thus, required numbers of ways = (3) (2) = 6.
- 1= S (1_’_1_”} 15. Option (c) is correct.
o= \i Word 'EQUATION!' contains five vowels (A, E,
20 I, O and U) and three consonants (Q, T and N).
= 21" N[e|r][ale]1|o]U
n=1
_1, 2,3, 4 £ 20 \/_J
=1 + ! ;’ ! ;_ ! Z_ el Consonants Vowels
- g'(l{'l- l +_21 +'; ) 1_ 0y Number of ways = (3!) . (5!)
= CIF T+ =
11. Option (c) is correct. AJEJT[OJU[N]Q|T
+ x,y and z are in GP. —
= yz =z Vowels Consonants
- 2Iny = Inx + Inz Numbers of ways = (3!) . (5!)
Inx, Iny and Inz are in AP Total required number of ways
(1 + Inx), (1 + Iny) and (1 + Inz) are in AP =(3). () + @Y. ()
= 1440
1 1 1 .
, and are in HP, . .
(L+Inx) (1+Iny) (1+Inz) 16. Option (c) is corzrect.
12. Option (a) is correct '+ misrootofr i prxtm =0.
i 4 '2 5 . n* + pn+m =0 ...(d)
I+o 1T+0” oto .+ m is root of the equation x* + px + n = 0.
Leti=| 1 o o - m? + pm +n =0 ..(i)
1 L 1 Now Eq. (i) — Eq. (ii), we get
o o (n* —m®) + p(n—m) - (n—m) =0
C,—=C, +C,+C,, weget = (n-m)[(n+m)+p-1] =0
. ) > 5 = n+m+p-1 =0 {n#m}
2l+o0+0”) 1+0° o+o
5 5 = n+m+p =1
I=] (1+o+0%) ® ® 17. Option (d) is correct.
(1+0+0?) 1 1 Two courses are compulsory.
| o o2 . Total courses is n — 2 and total remaining
0 1402 2 courses that can be chosen from (n - 2) courses
+0° o+ .
is (n—4).
=0 o o | = 0 .. Required number of ways= (”_Z)C(n_ 4
0 & 1 _ (=293
L o 2
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18. Option (a) is correct. ) 11
= = —+tan”| tan  —
n 20 30 ( J8 j
_ .2
D11 =\|n 40 50 1+1 B E
n® 60 70 3 8 24
w1 3 23. Option (a) is correct.
a b c
= 2 Given = =
(20(10) |n= 25 cosA cosB cosC
3
n 3 7 . a b

19.

20.

21.

D, =200 (-n + 2n* ~ )

4 4
Now, >'D, = 200) (-n + 2n*-n’)
n=1

n=1

2
IMEOON 2(4)(5)(9)_((4)(5)) }
2 6 2

= 200 (-50) = -10,000
Option (c) is correct.

0 ¢ -b
Given P=|-c 0 a],
| b -a
(a2 ab ac
Q=|a b b
| ac  be ?
(0 0 0]
N PQ=1(0 0 0
10 0 0]
[0 0 0]
and Qpr =10 0 0
10 0 0]
= PQ =QpP
Option (b) is correct.

Determinant of any skew symmetric matrix
with odd order is always zero.
Option (c) is correct.

Given 4sin'x + cosx =n
T -1 T P |
= 4| ——cos  x |[+| ——sin " x =7
(oo a5
-1 T . -1

= 21— 4cos  x+ E_ sin” " x =1

_ . 3
= 4cos x + sinlx = ?n

22. Option (b) is correct.

Let I = cotz(sec_IZ) + tanz(cosec_li'})

- I = cot2(60°) + tan® (COt_l 9 —1)

[az +c? —sz
2ac
c

- [az +b? —czj
2ab

(bz +c? —uzj
2bc

= P+ = +ad-P=®+1*-¢&
= @ = =c
= a=b=c

Hence, AABC is an equilateral triangle.

3

So area of AABC = T-az

= %-(6)2 =93

(Here, a = 6)

24. Option (c) is correct.

tano and tanp are roots of 7% —6x +1=0.
6

Hence, tano + tanf = 7 ...(i)
1 .
tano . tanf = 7 ...(ii)
g
. tan(o + B) = tana+tanf _ \7/ -1
1-tano.tanf 1_1
7
= o+ p =45°
= 2004+ 23 =90°

It means third angle of triangle is 90°.
Hence, triangle is right-angled triangle.
Since, (tano — tanf3)

= \/(tana+tan[3)2—4tanoc.tan[3 = g
tano —tanf
tan(o-P) = 1+tanao.tanB
_ L
T 22
__2tan(a—p)
and tan2(a.—B) = —l—tanz(a—ﬁ)
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25.

26.

27.

28.

(42
L7

= 200 #2B

= Hence, triangle is not an isosceles triangle.

Option (b) is correct.
w LA =75° /B = 45°, and £C = 60°

a b c
and sin A sin B sinC
N a b ¢
sin 75° sin 45° sin 60°
- sin75° _ («/§+1)c
. = sine0° J6
and p = SIn4° 2
sin60° 6

2x/§c

\%=ﬁc

2a-b =

Option (c) is correct.

Given cot2x. cot3x =1

c0s2x. cos3x — sin2x.sin3x = 0
cos(2x+3x) = cosdx = 0

O<x<m

Hence, b5x = E,s—n,@,ﬁ,g—n
2’22722
_ n 3n 57 71 9n
10°10°10°10710

Thus, only five solutions are possible.

Option (a) is correct.

100y = 1 4s only possible when
=0

because cosx € [0,1]= cos!Px e [0, 1]

and sin?x €[0, 1] = sin'®x €0, 1]

cosmox — sin

cos?x = 1 or sin

Now, cos®x =1
= x =nnx(°
= X = nm

Option (b) is correct.
InAABC,A+B+C ==
=tan(A+B+C)=tann =0
tan A+tanB+tanC—-tanAtanBtanC
1-tan A.tanB—tanB.tanC—tanC.tan A
= tanA. tanB. tanC = tanA + tanB + tanC
1
tan A+tan B+tanC

1

k

= cotA. cotB. cotC =

29.

30.

31.

32.

Option (c) is correct.
2s5in12°sin48°
2

sin12°.sin48°

= %[cos(36°)—€05(60°)]

:1fﬁﬂgq:x@4

2L 4 2 8
Option (d) is correct.

. cosl7°(1—sw117 j
cos17°—sin17° _ cos17°
c0s17°+sin 17° cosl7°(l+ sin17 j

cos17°

tan45°—tan17°
1+tan45°.tan17°
= tan28° = cot62°
Option (c) is correct.

(I) Let tan22.5° = tan45 =t
45°

Now, tan45° = tan(Zx 5 j

Ztan(élr5 )

_ 2
l—tan2(45 j
2

= 1=l=>t2+2t—l:0

1-t
= t = # = —1i\/§

[
h
H
=

- ()
= tan(‘g)oj = —1+(«/§)

{" In first quadrant tan is positive}
This is an irrational number.

1 1
M) cot225°= =
& tan22.5° —1+42

This is also an irrational number.
(Il tan22.5° — cot22.5°= —1+v2=(1+2)

=-2
This is not an irrational number.

_1+2

Option (b) is correct.

Given X - y)

cosf COSKZ;E_G
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= 7, = kisay) = a)e (PUQ)
cos(n+ 6) = P U Q is symmetric relation.
3 So statement (II) is true.
= x = kcos6 (III) Given that P and Q are transitive
y - kcos(zn—ej Let (4, b)e (PAQ) and (b, c)e (PAQ)
3 = {(a, b)eP, (b, ¢) eP} and {(a, b)eQ,
z = kcos(zn+6) (b, ) €Q}
3 = (a,c)ePand (a,c)eQ
Now, x+y+z=k {--Pand Q are transitive}
o 2 o o o = (a,c) ePnQ
CosB+ cos 3 * Cos ?Jr So PnQ is a transitive relation. So statement
5 (IIT) is also true.
= k[cos 0+2 COS?TE cos 6} 35. Option (d) is correct.

= k[cose + 2(—;jcos9}

=k[cosb — cosB] =0
= x+y+z=0
33. Option (d) is correct.
Given p tan(0 — 30°) = g tan(6 + 120°)
p tan(0 +120°)

= g~ tan(6-30°)
_ sin(0+120°) cos(6 —30°)
~ cos(0+120°)sin(0 —30°)
p+q
pP-q
sin(0 +120°) cos(6 —30°) + cos(6 + 120°) sin(6 — 30°)

- sin(6 +120°) cos(0 — 30°) — cos(6 + 120°) sin(0 — 30°)

p+q  sin[(0+120°)+(0—30°)]
= p—q ~ sin[(0+120°) —(0-30°)]
sin(90° + 20)
= sin(150°)
in(90°+ 26
= PrI sin( 1+ ) = 2c0s20
AN
2

34. Option (d) is correct.

(I) Given that P and Q are reflexive relations
on A.
= ForanyaeA, (a,a) ePand (4,a) eQ
= (@,a)ePnQ
= PnQ is reflexive relation. So statement (I)
is true.

(I)Given that P and Q are symmetric relation
Let(a,b)e (PuQ)=(a,b)e Por(a,b)e Q.
= (b,a)e Por(b,a) e Q

36.

37.

38.

Given AnB =10
Now, (A X B)n (B x A) = 10? = 100
Option (b) is correct.
Let p(n) =7"-6n
= (6 +1)"—6n

= 146%("C, + "Cy X 6+...46"7)
=1+ 36('"C,+ '°C, x 6+ ... +6%)

{--n =100}
=1+ 36k wherek ='%C, +'%C, x 6+ .6
. When 7" — 6n is divided by 36, the remainder
will be 1.
Option (c) is correct.
Since there are 4 lines, the maximum number
of intersection points are 4C2 = 6.
And maximum number of intersection of circle
with 4 lines are 4 X 2 = 8.
.. Required intersection points = 6 + 8 = 14
Option (c) is correct.

g 2
Given S_p = P_Z
q q

g[2u+(p—1)d] )

%[2u+(q—1)d] q

2a+(p-1d p
= 2a+(g-1)d ~ ¢
= 2aq +q(p —1)d = 2ap + p(q - 1)d
= 2a(q -p) = d@q-p)

= 2a =dord=2a
. The common difference is equal to twice of
the first term.
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39. OPtlon (@) 1s. cor‘rect. N (@—d)? = a® - 4d?
Given equation is 5
(x_1)2+(x_3)2+(x_5)2=0 = Sd —Zﬂd=0
=220+ 1+ 2% —6x+9+2*—10x +25=0 = d(5d - 2a) =0
=3x*-18x +35=0 = 5d = 2a ...(i)
Now, discriminant D = (-18)* 4 x 3 x 35 Solving equation (i) and (ii), we get
=-96<0 d=6

40.

41.

42.

43.

. The given equation does not have any real
roots.

Option (a) is correct.
English

(1)
A
Y,

Sanskrit
Total student = 240
*» 10 students failed in every subject.
Hence, remaining total = 230
According to question,
a+b+c+d+e+f+g=230

Hindi

..(0)

and b+c+d =110 ..(ii)
and et f+g =60 ...(iii)
Eq. (i) — Egs. [(ii) + (iii)], we get

= a = 230—(110 + 60) = 60

For Questions 41 and 42
.72 2 _
w2+ Z, +ZlZZ_Oz

= Z =0 andZZ=(o

Option (a) is correct.

Z
Now, e et 1 =1
Z, o o)
Option (b) is correct.
l+Re 4 = 1+Re 2
2 \Z) "2 P
= —+Re(m2)
= l+R [—1—£1}
2 2
(53]
= —4|——| =
2 2

Option (d) is correct.

Let the required terms of AP are
a-2d,a-d,a,a+d,a+ 2d
s(@-2d)(@a-d)a(a+ d) (a+ 2d) =2,29,635
= a(@® - &%) (@® - 4d%) = 2,29,635 (i)
v a-2d,a-danda + 2d arein GP,

44.

45.

46.

Option (c) is correct.

Putting the value of d in equation (ii), we get
5X6 =2

= a =15

.. The terms are 3,9, 15, 21 and 27.

Sorequired sum =3 +9+15+21 +27 =75

For questions 45 and 46:

Given (8+3v7)" =U+V ..(0)

and (8—3ﬁ)20 =W

Here, 0 <W <1
Now, adding Egs. (i) and (ii), we get

U+ VW = (8+3¢7)" +(8-3v7)"

= 2[20(:0820 420,818 (347 ) +...+(3ﬁ)20]

It is an even number.
Also,0 <V <1,0<W < 1and Uis an integer.
.~ V+ Wisaninteger=V + W =1

Option (d) is correct.
V+W=1
Option (b) is correct.

U+ V)W = (8+397)" (8-3v7)"
= 64-632 =10 =1

For questions 47 and 48:
The given equation is
(VP -2 2+ (P -ad) x + A@® -1 = 0..(0)
-~ Equation has equal roots:
= D=0
o PP - PP - 42 - ) @@ -H =0
= bY? - a®? - 4P - A @ - = 0
Solving above equation, we get
b4(c2 + 112)2 = 4a*ct

= 172(112 + 02) = 24%*
2 1 1
N vz

az, b* and ¢? are in HP

47. Option (c) is correct.
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48.

49.
50.

51.

Option (c) is correct.

Let o be the required root.

B VP -d?)
A e (b* =c?)

Sum of roots

- b2 (c* -a?)
= 0T o= 2(0? ~ )
b2 (c? -a?)
= “= 20%(c* - b%)
For questions 49 and 50:
3 -3 4
GivenA= |2 -3 4
0 -1 1
Now, |A| =3(-3+4)-2(-3+4)+0=3-2
=1
A(adjA) = |A|I=1
Option (d) is correct.
Option (a) is correct.
1 -1 0
Given adjA) = |2 3 —4
-2 3 3
1 1 .
Now, AT = _(Ad](A))
|Al
(1 -1 0
=|-2 3 -4
-2 3 -3
(1 -1 0]
= At=]|2 3 4
-2 3 -3

Option (a) is correct.

(2? + 6}'+27I?)x(;' + a}'+[312) =0

i gk
= 2 6 27| =0
1 a B

= i(6B—270)— j(2B—27) +k(20.—-6) =0

Comparing both sides, we get

6p-2700 =0
= 2B =9
2-27 =0
27
= = —
P 2
and 200-6 =0

52.

53.

= o =3
Now, 300+ 2B = 3><3+2><277

9+27 =36
Option (b) is correct.

Let p= ‘sz +\/§‘ZZ
_ |2l [2lsinel+ valallzlicosol

= ‘;HZ‘[lsin 0l +~/3|cos6l]

p will be max if (sin 0++/3 cos 6) is maximum.

Now, for its maxima,
i(sin6+\/§cos(9) =0
do
= cose—x/gsine =0

1
= tan0 = ﬁ

= 6 = 30°

Option (a) is correct.

- > - > .
(a+2b)and(5 a—4b) are perpendicular

vectors.

- > - >
= (a+2b>.(5a—4b) =0
‘—)‘2 - - - - (—))2 =0
= 5lal -4a.b+10a.b-8\b
- >
= 5x1+6a.b—-8 =0
- -
(- a and b are unit vectors.)
[2lI2
= 6lallblcosd =3
= 1.1 cosb = 1
2
= cosO = l
2
c0s2 0 = cos20 — 1
= le—l
4
__1
2
1 1
Now, cosO + cos20 = ———= =0
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54. Option (a) is correct.

s e}

ws
N o
@)

A B
- -
AB = 2FC
- -
= AB = -2CF
1
n = —_—
2
- -
Also, AD = 2BC
m =2

—2(—lj =-1
mn = 5] =-

55. Option (c) is correct.
- N A N N
a =i+j,b=j+k

Now,

- > -
Also, a, b and c has same length.

. Ll 212
= J1+1 = 2

Let 0 be the angle between the vectors.

- -
cos O = M = 0+1+0 — 1
->||—> P
Lllel V22
*> ~ A
(I) Let c = i+k
-
M‘zJﬁ
- -
and cosh = A€ _ 1+0+0 1
Bl e
allc
All the conditions are satisfied, so it can be
-
vector ‘c‘
N N
(I) Let o - Citdj-k
3
KN v,
= el = ZVi+16+1 = V2
Lo
and cosG=_a‘C -3 3 _=

All the conditions are satisfied, so it can be

2
vector [c|.

56. Option (d) is correct.
Slope of diagonal along the line x -2y =1

!
my=—

Slope of the diagonal along the line

dx+2y =3
= m, = -2
1
Now, mm, = E(_Z) =-1

.. Diagonals are perpendicular.
= The quadrilateral ABCD is a rhombus.
57. Option (b) is correct.

Given 4 + 9y2 =1
Here, a= 1 and b = 1
2 3
¥ 5
a 3

. P(x, y) is any point on the ellipse.
PQ + PR =27 = Zx% -1

58. Option (b) is correct.

R (10, 14) Q 8, 12)

S, v) P (2, 4)
» O is midpoint of P and R
10+2 14+4
2 2
Also, O is midpoint of S and Q.

o (x_+8, y+12j

= oz( j=(6,9)

2 2
69 __(x+B y+12j
©9={"2""
Comparing both sides, we get
x+8 _ 6

2
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Let O is centre of circle,
= x =4 2 )
x“+y” =100,
y+12 ] )
and ) =9 Radius = OB = OC = 10 units
. - OB? + OC? = J100+100
Now, x+y=4+6=10 = 200 = 102
59. Option (a) is correct.

60.

Given equation of circle is
(P—4x+3)+ (P-6y+8) =0
(x=3) (-1 + (y-4) (y-2)=0
So the possible ends of the diameters are (3, 4),
(3,2),(1,4) and (1, 2).
Also, Radius = \/E
and center = (2, 3)
So the required pair of ends of diameters are (I)
(1,2) and (3, 4) and (1) (1, 4) and (3, 2).
Option (b) is correct.
4

P (4k, 4k
5 ( )
o = X
0, 0) A NNk, 0) M
Q (4k, - 4k)
Let /PAM =«
and ZAPM =

From figure, it is clear that
ZPAQ = ZPAM + ZQAM

=o+0o=20
In right-angled triangle AMB
AM = PM = 4k
= o=p3
o+ B+ 90° = 180°
= 200 =90°
= o = 45°

Hence, ZPAQ = 2o = 90°

For questions 61 and 62:
A

61. Option (c) is correct.

BC = /(6+8)%+(8-6)%
— V200 = 1042

In ABOC, OB? + OC? = BC? = (1042)?

= 200
So ZBOC = 90° (by converse of pythagoras
theorem)
- ZBAC = 45° 0r 180° - 45° = = or %’“

(Angle subtended by a chord at centre is double
the angle at any point subtended by it on the
remaining circle.)

62. Option (d) is correct.

63.

64.

65.

Point A can be taken at any point on the
circumference of circle.

So coordinates of A cannot be determined due
to insufficient data.

Option (d) is correct.

(a,b)
D CG 1)
0
A(2,3) B (4,3)

In isosceles trapezium, diagonals bisect each
other.

O is midpoint of AC and BD.
5+2 _ 4+a 3+b _ 3+1
2 27 2 2
a=3b=1

D(a, b) = (3,1)
Option (c) is correct.
Since diagonals of isosceles trapezium bisect
each other, then intersecting point of diagonal
is O.

_ (245 3+1) _ (Z Zj
Coordinates of O is (T' Tj =127
For questions 65 and 66:

Sphere: 222 + Zyz + 222 4 3x + 3y+3z-6=0

3.3 3

2 2 2

- Zx+Zy+22z-3=0
R AT AL

Option (b) is correct.

SR SROROE
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f27 75
—+3 = ,|—
16 16

NG

Radius = 5—
4
Diameter = 5%

66. Option (d) is correct.

444
4x + 8y + 8z + 15 = 0, plane satisfy the centre
of sphere-3-6-6+15=0=0=0

-3 -3 -3
Centre of sphere is C( — —j .

For questions 67 and Q 68:
Two planes are x + y + z = 1and 2x + 3y — 4z = 8.
67. Option (b) is correct.

68.

69.

Let a, b, ¢ are direction ratios of lines of
intersection of planes. Then the lines is
perpendicular to normal of both planes.

a+b+c=0 ...(i)
20 +3b-4c =0 (i)
-4-3 2+4 3-2

a=-7,b=6Ac=A
Direction ratios are (-7, 6, 1).
Option (a) is correct.

-7
. . ¢ _ )
Direction ratios of S are [ —\/%
6 1
"= st Jse
49 36 1
2 2 2% _ oan | L
43 (I*-m n)_43(86 36 86)
=43X1_2=
86

For questions 69 and Q 70:
L=x+y+z+4=0=2x-y-z+38

and P =x+ 2y + 3z + 1 = 0is a plane.
Option (c) is correct.

Let direction ratios of line (a, b, c)

Since line is obtained by intersection of planes
x+y+z+4=0and2x-y-z+8=0

So a+b+c=0 ...(i)
2a-b-c =0 ...(i1)

-1+1 2+1  -1-2
(solving (i) and (ii))

a=0,b=3kand c = -3\
Direction ratios of line is (0, 3, -3) or (0, 1, -1).

70.

71.

72.

73.

74.

75.

76.

Option (d) is correct.
To find point of intersection of L and B
The point must satisfy both line L and plane B,
Option (d) (-4, -3, 3) will satisfy both line L and
plane P
So option (d) is the correct answer.
Option (a) is correct.
Since, {x}+[x] = x
= x-[x] ={x}
0<x-[x]<1(0<{x} <1
-1<[x]=x<0
But x is positive and non-integer; then
-1 <[x]-x<0
-1<y<0
[y] =-1
Option (a) is correct.
flx) =4x +1,g(x) =kx + 2
fog(x) = 4(kx +2) +1=4kx + 9
gof(x) = k(4x +1) + 2 =4kx + k + 2
fog@) = g0 fx)
= 9=k+2
= k=7
Option (b) is correct.
ftx) =log,, (x2 + 2x + 11) for minimum
f)=0
2x+2
420411
Atx=-1,
we get minumum value of f(x).
f=1) = log, )10 =1
Option (d) is correct.

(Since 242+ 11> 0)

. |x=3]

lim ——

=3 x—3
. x-3 (x—

LHL — lim | | _ -(x-3) _
x—3~ X=3 x—-3

RHL = lim M = (x=3) =+1
xo3t x=3 x-3

LHL # RHL; limit does not exist.
Option (b) is correct.
Since, maximum value of acosx + bsinx is

So maximum value of acosx + bsinx + cis
Va? +b% +c.
Option (c) is correct.
o) =4 +1=f(x) =22 +1
flax) = 1652 + 1
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(4352 + 1)2 = (x2 + 1) X (l6x2 +1) 81. Option (c) is correct.
[f(2x) is GM of f(x) & f(4x)] If we take option (c),
= =0 flx) = cos?x; then g(x) = Jx
x=0
- 2 = .2
. One real value of x is possible. fog(x) = cos” Vx and gof{x) = Veos™ x
77. Option (d) is correct. = |cozx |
f(x) = [x]* - 30[x] + 221 = 0 = flx) = cos”x
— 82. Option (a) is correct.
[x] = 30+v900-884 _ 30+4 y o =
2 2 f(x) = cos“x then g(x) = Vx
30+ 4 30-4 For questions 83 and 84:
b= == o=~ fe) = P~ 1)
—170r13 83. Option (b) is correct.
I[x] . Oi are 17 and 13 £(0.999) = [0.999]% - [(0.999)%]
ntegra Vé ue ot xare ) an ) = 0 - [value lies b/w 0 and 1]
. Sum of integral solution of f(x) = 30. —0-0=0
78. Option (b) is correct. £(1.001) = [1.001]2 - [(1‘001)2]
Givenf(x)=9x—8\/;/g(x):9X—8‘/;—1 =1-1=0
Let x=t (0.999) + f(1.001) =0-0=10
g(tz) =92 -8t-1=10 84. Option (b) is correct.
,_ 8210 f(x) = [x]” - [7]
18 Atx =0
-1 LHL = lim _[0-h]?>-[(0 - )%
= t= —or— h—0
18 9 = (1)2-0=1
_ _ .. 2 2
t=lor—l RHL—2£0[0+h]—[(O+h)]
=0-0=0
= x=1, 1 LHL = RHL; f(x) is not continuous at x = 0
81 Atx =1
g(x) = 0 has only one real root which is an LHL = fim [1- h]Z —[1- h)Z]
integer. h—0

=1-1=0

79. Option (b) is correct.
RHL = jim [1+ A~ [(1 + h)’]

lim (sec - tan®)

0% h—0
2 =1-1=0
lim (sech — tan@) = lim 1‘5129 (9 formj f(x) is continuous at x = 1; LHL = RHL.
T T
e 2 cos For questions 85 and 86:
= lim (_C_Ose] =0 (usingL'hospital rule) f(x) = cos2x + x on [—_n, E}
0™ \—sin® 22
2 . .
80. Option (a) is correct. 85. Opt;?:; (1)) IZ Z?:;;t;r ,
o) = f(,f ) . For maxima and minima, f\(x) = 0
Letfix) = x and f(y) = y". 1
flxy) = (xy)" sin2x = 5
f2)=4=4=2)"=n=2
2 _m _5m ..
1 1 1 X = —or— (not in interval)
f 21=13) =+ 12 12
4 So maximum value of f(x) occurs at
For questions 81 and 82: -
fog (x) = cos*\/x and Qof(x) = |cosx]| = 12
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86.

87.

88.

V3 n

T T
= COS—+— = —+—

i
12 6 12 2 12

Option (a) is correct.

T T
f( 2 ) =-1-3
T T
f(zj =ity
T
So minimum value of f(x) —(1 + Ej

For questions 87 and 88:
The area bounded by the parabola yz = kx and

the line x = k, where k > 0, is % square units.

Option (b) is correct.
6 % x=k

Area bounded = % sg. units

= ijdx
0
= > = 2 i
3 0
= 1=K
= k = 1 (since k>0)
= k=

Option (a) is correct.

So equation of parabola is yz =x
4a=1,a= 1

4

Area of parabola y2 = x and latus rectum at

1.
x= —is

4
1
4

= ZJ‘\/; dx = ZX%E1j2
0 3

= é><1 = — sq. units
38 6T

For questions 89 and 90:

Let ydx + (x - y3 ) dy = 0 be a differential
equation.

89.

90.

91.

92.

Option (a) is correct.
ydx + (x—yg)d}/ =0

dy _ _y
dx ys -x
degree =1
Option (d) is correct.
dx
— 4+ _ .3
y dy X =y
dx 1 )
= @”g =y~ (linear differential equation)
iy
IE=¢Y =y
x(LF) = [ (LE) y*dy
= =y
= 4dxy - y4 =c

For questions 91 and 92:
f) =12 -x-2].
Option (d) is correct.
fl) =[x -x-2|
= {x2 -x-2
X € (—oo, 1)
U (2,00) — (x2 -x=-2);x€e [-1,2]

Let I = —JOZ (xz—x—Z)dx
2
3 .2
__ {x__x__z,c}
3 2
0
= —(§—é—4j+0 = —[§—6)
3 2 3
_ _(ﬂj _10
N 3 ) 3
Option (b) is correct.
flr) =] -x - 2]
_|x? —x =25 x e (=0, ~1)U(2,00)
—(x?—x-2); xe[-1, 2]
3
Let I= L f(x)dx

= [P a2y +[ (62 - x-2)dx

I
!

|
|

|

|
o

+
N
w |3
|
N | o
|
|
|
1
w | o
N |
=~
| I



XXXiV Oswaal NDA/NA Year-wise Solved Papers
_ _[16—12—24}{2—3—12} *dx jg 1 W
6 6 0 g(x) 0 sinx+cosx+1
{54—27—36} [16—12—24}
+ — n 1
6 6 _ J‘OZ ; - dx
_ 20 13 9 20 _ 20-13-9+20 2tan 1= tan® =
T 6 6 6 6 6 + +1
1+tan2£ 1+tanZE
18 2 2
= —_— = 3
6 0 X
n  sec” =
93. Option (c) is correct. = J‘ B 24y

94.

95.

Let f(t) = ln(t+\/1+t2)
f(—t) — 11’1(\/1+t2 —t)

1
= In| ———
n[t+\/1+t2j
—1n<t+\/1+t2) = —f(t)

-~ f(t) is an odd function.
8(t) = tan f(t)
8(-t) = tan f(-t)

= —tan (f(t)) = -g(t)

So g(t) is also an odd function.

Hence, both statements I and II are correct.

Option (b) is correct.

When g(f) is an odd function, then fﬁg (t)dt

=0

Option (d) is correct.

Let f: (<1, 1) —> R be a differentiable function
with f(0) =-land f(0) =1

h(x) = f2f(x) +2)

H(x) = f(2f(x) + 2)2f (x)

h'(0) = f(2f0) + 2).2f(0)
= f(-2 + 2).2(1)

=f(0)2=(1)2=2

96. Option (a) is correct.

g0 = (h(x))?

§(x) = 2(h(x)).H'(x)

§'(0) = 2(h(0)).1'(0)
= 2f(2f (0) + 2).2
=2f(0).2 = (-2).2=—4

97. Option (c) is correct.

Given that g(x) = sinx + cosx + 1

0
2(1 +tan x)
2

Let 1+tan§ =t, lseczgdx =dt

When x =

then t=2
and when x =0,
then t=1

= In2-1nl
= In2

. Option (c) is correct.

> fx) i i
e ()
g(x) 0 sinx+cosx+1

n(3+)

T sin| ——Xx
I= I()E 2 dx
sin[n—x)+cos(n—x)+l
2 2

Y SR L (i)

0 sinx+cosx+1

Adding equation (i) and (ii) we get
sin x + cos x

2l = Z—d
0 sinx+cosx+1

I 1
0 sinx+cosx+1

= I21dx ;dx
0 sinx+cosx+1

T
IE 1dx —1n2 (From solution 97)
0

E—1r12
2

n In2

4 2
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99.

100.

101.

102.

For questions 99 and 100:

2
x2+1 2 jdx

x? -1
2| ——dx - 2 -
: I\/x2+1 * I[\/x2+1 \/x2+1

- 2][@—

2 ]dx
\/x2+1

= 2(%\/352 +1 +%In(x+\/x2 +1]

—21n(x+\/x2+1)+C

= xWx?+1-3In(x+Vx? +1)+c

= U(x).V(x)-3In{U(x)+V(x)} +C

2

So, U(x) = xand V(x) = vx~ +1
Option (b) is correct.
Now, |U*(x) - V()|

= |x2—(x2+1)|= |x2—x2—1|
= |-1| =1

Option (a) is correct.

U@V = 2tV +1 =Vt +22
Option (d) is correct.
Lines of regression of x on y

=
=

x-3y+4=0
x =3y-4
b =3
XYy
Line of regression of y on x
2x-7y+8 =0
2 .8
YTy Ty
, _2
o7
2
Now, b +7b =3+7.— =5
Xy yx 7

Option (b) is correct.

L A A

1+44+9+..+n?

Mean =
n
130 = n(n+1)(2n+1)
6n

780 =21 +3n + 1

212 +3n-779 =0

2n% + 41n-381-779 =0
n@2n + 41) - 192n + 41) =0
@n +41)(n-19) =0
x =19

(n= %41 is not possible.)

103. Option (c) is correct.

n(s) = °C,
Favourable outcomes = (1, 2, 3), (2,3, 4), (3,4, 5),
4,5,6),(5,6,7),(6,7,8),(7,8,9), (8,9, 10)

n(E) =8
n(E _8
P(E) = E = 10C3
8x3x2x1 1
B 10x9x8 - 15

104. Option (c) is correct.

Given that A, B and C are mutually exclusive
and exhaustive events:

P(A) + P(B) + P(C)= 1 Q)
Also, 3P(B) = 4P(A)
= PA) = %P(B)

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

2

= PC) = SP()

From (i), %P(B)+P(B)+%P(B) =1

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

=1
12
R 29P(B) _,
12
= P(A) = EXE _ 92
4729 29

105. Option (c) is correct.

Number on faces on die are 4,4, 5,5, 5 and 6.
n(S) =6

P (getting4 or 5) = g

106. Option (a) is correct.

Black = 2, yellow = 4 and white = 6
Total balls =2 +4 + 6 = 12
P (all three are of the same colour).

2B 43
= —F+t—+—F
12° 12> 12°
_1
6
107. Option (a) is correct.
5 4 3
Here, P(A) = =,PB)= =,P(C)= =
@A) =2/ PB) =<, PO =7
and P@) = 1-= =1
5 5
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P(ANBNC) = P(A).P(B).P(C)
513 _1

108. Option (a) is correct.
Number of words formed from letters of word
ZOOLOGY = g
Vowels = O, O, O
Consonants = ZLGY
. Number of words in which consonants and
vowels occur alternatively = Z*L*G*Y = 4! x 3!
VAN
Vowels
Therefore, required probability
31 6

=4I X3l X —=—
71 35

109. Option (b) is correct.
n(S) = 100
Numbers from 7 to 100 satisfy 2+ x> 50
n(E)=100-6 = 94
n(E) 94 47

P(E)= n(S) 100 50

110. Option (b) is correct.
Mean of 10 natural numbers
5 1+2+3+...+10
10

_ 10x11 _55
2x10

Mean deviation

_ |1-55|+]|2-55]|+|3-5.5]+..+]|10-5.5]

B 10
45+35+25+15+05
+05+15+25+35+45

= =25
10
111. Option (b) is correct.
9
Given that inz = 855
i=i
> 2 2
Variance ¢ = in —(mean)
i=1
= @_MZ
9
= o+ M= % =95

112. Option (d) is correct.
X1 +Xy + X3+ 4,

Given that x=

n
=X +x, +x;+tx, =nx
Mean when x, is replaced by k

X;+Xg +Xa +otx, 1 +k
New mean = -1~ -2 "73 n-1

n

_ nx-x,+k

n

113. Option (b) is correct.
-+ Fair coin is tossed till two heads occur in
succession.

~.P (the number of tosses required is less than 6)

= P(HH) + P(THH) + P(TTHH) + P(TTTHH)
- (2T
-] -4

11
2

1
2
1 15 2 15
= Sy 2yl2 = =2
4 16 1 32
114. Option (b) is correct.
White = 2 White = 3
Black = 2 Black = 2
A B
E1 = One white ball transferred from A to B;
1 and b
= 2 and urn B contains white = 4 and
black = 2
E2 = One black ball transferred from A to
B. then urn A contains white = 2 and

then urn A contains white =

black = 1 and urn B contains white = 3
and black = 3
F = One white ball is drawn from urn B.

F F

PE) =
2 4 2 3 8 6
= x4+ xS = ——
4 6 4 6 24 24
_ 1 _ 7
24 12

115. Option (d) is correct.

A
Giventhat P(A) = P(E) =025
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and P(Ej =0.5
B P(ANB)
L P(Xj )
. P(ANB) = P(A) P(B|A)
- P(ANB) = 0.25 x 0.5 = 0.125
P( A j _P(AnB)
B P(B)
- P®) = P(ANB)
B A
%B)
N p@) = 212 _ 5
0.25
Now, P(A).P(B) =0.25x 0.5=0.125=P(A~B)

. A and B are independent.

L. PAUB) =1-P(ANB)
=1-0.125=0875
111 P(ANB) =1-P(AUB)

=1-[P(A) + P(B)-P(ANB)
=1-[0.25+ 0.5-0.125]
=1-0.625=0.375
So all statements I, IT and III are correct.
116. Option (d) is correct.
n(S) =6 X 6 =36
Sum9 = (3,6), 4, 5),(5,4), 6,3)

Sum 10 = (4, 6), (5, 5), (6, 4)
P (sum 9 or 10) = i
36
- P (sum neither 9nor 10) =1 A
36 36
117. Option (a) is correct.
Here, n==~6
p = P (suffering from disease)
_0 1
100 5
g = P (not suffering from disease)
L2
5 5

p(r=4) = p(x = 4) + p(x = 5) + p(x = 6)

4 2 5, \1 6
-raf3) ) el (5 +al)
5/ \5 5) \5 5
4121 56 51 56 g6
654! 16 65! 4 1
x +——x +
412x1 15625 5! 15625 15625
240+24+1 _ 265 _ 53
15625 15625 3125
118. Option (d) is correct.
nS) =6 x5x4
n(E) = n (one of the faces shown

is an ace.)

=3(1x5x4)=3x5x%x4
3x5x4 1
6x5x4 2

P(E) =

119. Option (a) is correct.
Possible outcomes x <y < z

=(1,23)(1,2,4),(1,2,5),(1,2,6)(1,3,4) (1,3,5)
(1,3,6),(1,4,5),(1,4,6),(1,5,6), (2, 3,4),2,3,5)
(2,3,6),(2,4,5),(2,4,6),(2,5,6),(3,4,5), (3,4, 6)
(3,5,6),(4,5,6)
.. Total possible outcomes = 20

120. Option (d) is correct.

Given that meanx = np = 6 (i)
and SD = W =2
npq = 2 ...(ii)
Dividing (ii) by (i), we get
hpq 2
w6
R !
3
1 2
A

nx% =6 (from Eq. (i))

n=9



