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Important Instructions :

1. This ‘test Booklet contains 120 items (questions). Each item is printed in English. Each item comprises four responses
(answer's). 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.

2. You have to mark all your responses ONLY on the separate Answer Sheet provided.

. All items carry equal marks.
4. Before you proceed to mark in the Answer Sheet the response to various items in the Test Booklet, you have to fill in some
particulars in the Answer Sheet as per instructions.
5. 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.
(ii) If a 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.
(iii) If a question is left blank, i.e., no answer is given by the candidate, there will be no penalty for that question.
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1. The smallest positive integer n for which

1 . TLZ

—1

| =1

(1+i) 4.

(@) pA
(© (p+qA (d) pqA

If Cy, Cy, Cy, ... C, are the coefficients in the
expansion of (1 + x)", then what is the value of

(b) gA

where i = \/—_1, is

Ci+C+CG+..4+C7

(a) 2 (b) 4 (a) 2" (b) 2" -1
(c) 6 (d)8 (c) 21 (d)2" -2
2. The value of x, satisfying the equation 5. Ifa+b+c=4andab+bc+ca=0,then whatis
) T the value of the following determinant?
log.yssinx=1, where 0 <x < —,
2 a b c
n T b c a
= b) =
@ 1 ®) 3 Lo
(c) g (d) g (a) 32 (b) — 64
3. If Ais the value of the determinant (0 128 (d) 64
6. The number of integer value of k, for which the
a b . . L
b . equation 2 sin x = 2k + 1 has a solution, is
I (a) zero (b) one
_ a5 by ¢ . (c) two (d) four
zl"hen What ?1s the value of the following 7. 1fay, ay, as, ... ag are in GE then what is the value
eterminant of the following determinant?
pa; by qe Ing; Ina, Ina,
pay by qc, Ina, Ina; Ina,
pas by qes Ina, Inag Inag

(p#0orl,g#00rl)
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10.

11.

12.

13.

14.

@0 (b) 1

(c) 2 (d)4

If the roots of the quadratic equation

X%+ 2x + k=0 are real, then

(a) k<0 (b) k<0

(c) k<1 (d)k<1

If n = 100!, then what is the value of the
following?

1 1 1 1
+ + +.t
log,n logyn log,n log;o 1
@0 (b) 1
(c) 2 (d)3

If Z=1+i where i= \/j, then what is the
modulus of Z+% ?

(@) 1 (b) 2

(93 (d) 4

If A and B are two matrices such that AB is of

order n x n, then which one of the following is

correct?

(a) A and B should be square matrices of same
order.

(b) Either A or B should be a square matrix.

(c) Both A and B should be of same order.

(d) Orders of A and B need not be the same.

How many matrices of different orders are

possible with elements comprising all prime

numbers less than 307?

(a) 2 (b) 3
(c) 4 (d) 6
Let A= P

r s

where p, g, r and s are any four different prime
numbers less than 20. What is the maximum
value of the determinant?

(a) 215 (b) 311

(c) 317 (d) 323

If A and B are square matrices of order 2 such
that det (AB) = det (BA), then which one of the
following is correct?

(a) A must be a unit matrix.

(b) B must be a unit matrix.

(c) Both A and B must be unit matrices.

(d) A and B need not be unit matrices.

15.

16.

17.

18.

19.

20.

21.

Oswaal NDA/NA Year-wise Solved Papers

Whatis cot 2x cot 4x — cot 4x cot 6x — cot 6x cot 2x
equal to?
(a) -1 (b) 0
(c) 1 (d) 2
If tan x = —% and x is in the second quadrant,
then what is the value of sin x cos x?
6 12
(@ 2% (b) 25
6 12
(o) 5 (d) Y
What is the value of the following?
cosec (71) sec (S—RJ
6 3
4
(a) 3 (b) 4
_4
(c) -4 (d) 5
If the determinant
x 1 3
0 0 1/=0
1 x 4
then what is x equal to?
(a) —2or2 (b)—3o0r3
(c)-1lorl (d)3or4
What is the value of the following
tan 31° tan 33° tan 35°.... tan 57° tan 59°
(@ -1 (b) 0
(c) 1 (d) 2
If
1 X x+1
flx)=] 2x x(x-1) x(x+1)
3x(x-1) 2(x-D(x-2) x(x+D(x-1)
then whatis f(— 1) + f(0) + f(1) equal to?
(@) 0 (b) 1
(c) 100 (d) — 100
The equation sin' x —cos T x = g has

(a) no solution

(b) unique solution

(c) two solutions

(d) infinite number of solutions
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22,

23.

24.

25.

26.

27.

28.

29.

30.

What is the value of the following

(sin 24° + cos 66°)(sin 24° — cos 66°)
(@ -1 (b) 0

()1 (d)2
A chord subtends an angle 120° at the centre of
a unit circle. What is the length of the chord?
(a) V2 -1 units (b)+/3 -1 units

(c) 2 units (d) /3 units
What is (1 + cot © — cosec 0) (1 + tan 6 + sec 6)

equal to?
(@1 (b) 2
(93 (d)4
1+tan?0 (1-tan0)’
What is 11 cot’6 _(1—cot9j equal to?
(@0 (b) 1
(c) 2tan © (d) 2 cot 6

What is the interior angle of a regular octagon
of side length 2 cm?

T 3n
() 2 (b) 7
3n 3n
(c) 5 (d) )

If 7 sin O + 24 cos 0 = 25, then what is the value
of (sin 0 + cos 0)?

(a) 1 ®) 2%
6 31
() 3 (d) 5

Aladder 6 m long reaches a point 6 m below the
top of a vertical flagstaff. From the foot of the
ladder, the elevation of the top of the flagstaff is
75°. What is the height of the flagstaff?

(@) 12m (b) 9m

(© (6++/3)m (d) (6+3v3)m

The shadow of a tower is found to be x metre
longer, when the angle of elevation of the sun
changes from 60° to 45°. If the height of the

toweris 5 (3 + \/5) m, then what is x equal to?

(a) 8m (b) 10 m
(c) 12m (d) 15m
If 3 cos 0 = 4 sin 0, then what is the value of
tan (45° +0)?
(a) 10 (b) 7
7 7
() 2 (d) 1

31.

32.

33.

34.

35.

36.

37.

38.
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T
tan~! x + cot ! x = = holds, when

(a) xeR (b) x e R— (-1, 1) only
() xeR-{0}tonly (d)xeR-[-1,1]only

1
Iftan A= - then what is cos 2A equal to?

24 18
@ 5 ®) o
12 6
© 5 @

The sides of a triangle are m, n and

Jm?* +n* +mn. What is the sum of the acute

angles of the triangle?

(a) 45° (b) 60°

(c) 75° (d) 90°

What is the area of the triangle ABC with sides

a=10 cm, c=4 cm and angle B =30°?

(a) 16 cm? (b) 12 cm?

(c) 10 cm? (d) 8 cm?

Consider the following statements:

(1) A={1,3,5} and B={2, 4, 7} are equivalent
sets.

(2) A={1,59tand B={1,5, 5,9, 9} are equal
sets.

Which of the above statements is/are correct?

(a) 1 only (b) 2 only

(c) Both1and 2 (d) Neither 1 nor 2

Consider the following statements:

(1) The null set is subset of every set.

(2) Every set is a subset of itself.

(3) If a set has 10 elements, then its power set
will have 1024 elements.

Which of the above statements are correct?

(b) 2 and 3 only

(d)1,2and 3

Let R be relation defined as xRy if and only if

(a) 1 and 2 only
(c) 1and 3 only

2x +3y =20, where x, y € N. How many elements

of the form (x, y) are there in R?

(a) 2 (b) 3

(c) 4 (d)o

Consider the following statements:

(1) Afunction f : Z — Z, defined by f(x) =x + 1,
is one-one as well as onto.

(2) Afunctionf : N — N, defined by f(x) =x+1,
is one-one but not onto.
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39.

40.

41.

42.

43.

44.

45.

46.

Which of the above statements is/are correct?
(a) 1 only (b) 2 only
(c) Bothland2 (d) Neither 1 nor 2

Consider the following in respect of a complex
number Z :

@ (z)=(2)"

(2) zz"'=|Z|?

Which of the above is/are correct?

(a) 1 only (b) 2 only

(c) Bothland 2 (d) Neither 1 nor 2

Consider the following statements in respect of

an arbitrary complex number Z:

(1) The difference of Z and its conjugate is an
imaginary number.

(2) The sum of Z and its conjugate is a real
number.

Which of the above statements is/are correct?

(a) 1 only (b) 2 only

(c) Bothland2 (d) Neither 1 nor 2

What is the modulus of the complex number

21+ )21 wheren e Nand i =+/-1 ?

(@ -1 (b) 1

(c) v2 (d) 2

If o and B are the roots of the equation

432+ 2x-1= 0, then which one of the following

is correct?

(@) p=—2a2-2a (b )p =40? - 3a

(c) p=a?-3a (d) p = 20 + 20,

If one root of 5x* + 26x + k = 0 is reciprocal of the

other, then what is the value of k?

(@) 2 (b) 3

() 5 (d)8

In how many ways can a team of 5 players be

selected from 8 players so as not to include a

particular player?

(a) 42 (b) 35

(c) 21 (d) 20

What is the coefficient of the middle term in the

expansion of (1 + 4x + 4x%)°?

(a) 8064 (b) 4032

(c) 2016 (d) 1008

Whatis C(n, 1) + C(n, 2) + ... + C(n, n) equal to?

(@) 2+2%2+23+ ... +2"

(b) 1+2+22+23+ .. 42"

() 1+2+2%+23+.. 2m1

(d) 2+22+23+... 421

47.

48.

49.

50.

51.

52.

53.

54.
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What is the sum of the coefficients of first and
last terms in the expansion of (1 + x)*", where 1
is a natural number?

(@1 (b) 2

(c) n (d) 2n

If the first term of an AP is 2 and the sum of the

first five terms is equal to one-fourth of the sum

of the next five terms then what is the sum of
the first ten terms?

(a) —500 (b) — 250

(c) 500 (d) 250

Consider the following statements:

(1) If each term of a GP is multiplied by same
non-zero number, then the resulting
sequence is also a GP.

(2) If each term of a GP is divided by same non-
zero number, then the resulting sequence is
alsoa GP.

Which of the above statements is/are correct?

(a) 1 only (b) 2 only

(c) Both 1 and 2 (d) Neither 1 nor 2

How many 5-digit prime numbers can be

formed using the digits 1, 2, 3, 4, 5 if the

repetition of digits is not allowed ?

(@) 5 (b) 4

(03 (d)0

If f(x + 1) = x> — 3x + 2, then what is f(x) equal

to?

(@) ¥*—5x+4 (b) x> —5x+6

(c) ¥*+3x+3 (d)x*-3x+1

If x>, x, — 8 are in AP, then which one of the

following is correct?

(@) x e {-2} (b) x € {4}

(c) x e {-2,4} (d)x e {-4,2}

The third term of a GP is 3. What is the product

of its first five terms?

(a) 81

(b) 243

(c) 729

(d) Cannot be determined due to insufficient
data

The element in the i*" row and j™ column of a
determinant of third order is equal to 2(i + j).
What is the value of the determinant?

@) 0 (b) 2

(c) 4 (d)6
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55.

56.

57.

58.

59.

60.

61.

62.

63.

With the numbers 2, 4, 6, 8 all the possible
determinants with these four different elements
are constructed. What is the sum of the values
of all such determinants?

(a) 128 (b) 64

(c) 32 (d)o

What is the radius of the circle 4x* + 4y* — 20x +
12y-15=07

(a) 14 units (b) 10.5 units

(c) 7 units (d) 3.5 units

A parallelogram has three consecutive vertices
(=3,4),(0,—4) and (5, 2). The fourth vertex is
(@) (2,10) (b) (2,9)

(©) 3,9 (d) (4,10)

If the lines y + px = 1 and y — qx = 2 are
perpendicular, then which one of the following
is correct?

(@ pg+1=0 (b)p+g+1=0

(@ pg-1=0 (d)p-g+1=0

If A, B and C are in A-B then the straight line
Ax + 2By + C = 0 will always pass through a
fixed point. The fixed point is

(@) (0,0 (b) -1,1)

(© (1,-2) (d) (1, - 1)

If the image of the point (- 4, 2) by a line mirror
is (4, — 2), then what is the equation of the line
mirror?
(@ y=x
(c) 4y=x

(b) y=2x
(d) y =4x
Consider the following statements in respect
of the points (p, p - 3), (7 + 3, 9) and (6, 3):
(1) The points lie on a straight line.
(2) The points always lie in the first quadrant
only for any value of p and q.

Which of the above statements is/are correct?
(a) 1 only (b) 2 only

(c) Both 1 and 2 (d) Neither 1 nor 2
What is the acute angle between the lines
x—2=0and \/§X—y—2=0 ?
(a) 0° (b) 30°

(c) 45° (d) 60°

The point of intersection of diagonals of a
square ABCD is at the origin and one of its
vertices is at A(4, 2). What is the equation of the
diagonal BD?
(@) 2x+y=0
(c) x+2y=0

(b) 2x—y=0
(d)yx-2y=0

64.

65.

66.

67.

68.

69.

70.

71.

115

If any point on a hyperbola is (3 tan 6, 2 sec 0),
then what is the eccentricity of the hyperbola?

3 5
(a) ) (b) 2
(c) il (d) 13

2 2

Consider the following with regard to
eccentricity (e) of a conic section :
(1) e =0 for circle
(2) e =1 for parabola
(3) e <1 for ellipse
Which of the above are correct?
(a) 1and 2 only (b) 2 and 3 only

(c) 1and 3 only (d)1,2and 3

What is the angle between the two lines having
direction ratios (6,3,6)and (3,3,0) ?

@ ¢ b
© 3 @7

if I, m, n are the direction cosines of the line
x—-1=2(y+3)=1-z then what is I* + m* + n*
equal to?

11
@1 b) —

13
© > (d) 4
What is the projection of the line segment
joining (1, 7, -5) and B (-3, 4, —2) on y-axis?
(@ 5 (b) 4
(c) 3 (d) 2
What is the number of possible values of k for
which the line joining the points (k, 1, 3) and
(1, — 2, k + 1) also passes through the point
(15,2,-4)?
(a) Zero (b) One
(c) Two (d) Infinite
The foot of the perpendicular drawn from the
origin to the plane x + y +z =3 is
@ (0,1,2) (b) (0,0,3)
(9 L1L1) (d-113)
A vector 1= a§+b}' is equally inclined to both
x and y axes. If the magnitude of the vector
is 2 units, then what are the values of a2 and b
respectively ?
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72.

73.

74.

75.

76.

77.

11
@323

(c) V2,42

Consider the following statements in respect of

o L L
NN
(d) 2,2

avector ¢ =a+b, where a= |E| #0:

(1) ¢ is perpendicular to (a-b).

(2) ¢ is perpendicular to (axb).

Which of the above statements is/are correct?
(a) 1 only (b) 2 only

(c) Bothland 2 (d) Neither 1 nor 2

If gandb are two vectors such that |&+E| =

|E - E| =4, then which one of the following is
correct?

(a) aand b must be unit vectors.
(b) 2 must be parallel to b.

(c) a must be perpendicular to b .
(d) 2 mustbe equal to b.

If a,bandcare then what is

(2ax3b).4c +(5bx3¢).6a equal to?

(a) 114 (b) 66

(90 (d) —66

Consider the following statements :

(1) The cross product of two unit vectors is
always a unit vector.

coplanar,

(2) The dot product of two unit vectors is
always unity.

(3) The magnitude of sum of two unit vectors is
always greater than the magnitude of their
difference.

Which of the above statements are not correct?

(a) 1and 2 only (b) 2 and 3 only

(c) 1and 3 only (d)1,2and 3

If im f-x _ —1 then what is the value of a?
x—oa x' _g

(@ -1 (b) 0

(1 (d) 2

A particle starts from origin with a velocity (in

m/s) given by the equation % =x+1. The time

(in second) taken by the particle to traverse a
distance of 24 m is
(a) In 24
(c) 2In 5

(b)In5
(d)2In4

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.
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¢ fla-x)
What is .[o m dx equal to?
(@) a (b) 2a
a
(@0 @7
3,2
What is lim —— > — equal to?
x=>-1x*+3x+2
(@0 (b) 1
(0) 2 (d)3

If J.;[f(x)Jrf(—x)] tJlx:J.jZ ¢(x) dx then what

is g(x) equal to?

(@) f(x) (b) f(=x) + f(x)

(c) —f(x) (d) None of the above
Whatis the areabounded by y =v16 —x*, y >0
and the x-axis?

(a) 16m square units  (b) 8n square units
(c) 4n square units (d) 2 square units

The curve y = —x° + 3x% + 2x — 27 has the
maximum slope at

(a) x=-1 (b) x=0

(c) x=1 (d)x=2

A 24 cm long wire is bent to form a triangle with
one of the angles as 60°. What is the altitude of
the triangle having the greatest possible area?

(a) 443 cm (b) 243 cm

(c) 6 cm (d) 3cm

If fix) = el*l, which one of the following is
correct?

(@ f(0)=1 (b) f'(0) =1
(c) f'(0)=0 (d) f'(0) does not exist
What is J.m equal to?

(a) In (sec x) +In |sec x + tan x| + ¢
(b) In (sec x) —In |sec x + tan x| +¢
(c) sexxtanx—1In |secx —tan x| +c¢
(d) In |secx +tan x|—In |sec x| +¢

_ J‘ dx )
What is sec? (tan’l x) equal to?
(a) sinlx+c (b) tan ! x+ ¢
(c) sec ' x+c (d)costx+c

If x + y =20 and P = xy, then what is the
maximum value of P?
(a) 100
(c) 84

(b) 96
(d) 50
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88.

89.

90.

91.

92.

93.

94.

95.

What is the derivative of
sin (In x) + cos (In x)
with respect toxat x =e?

cosl—sinl sinl—cos1

@ ——— (b) ——
e e

cos1+sinl

€ —— (d)0
e
dx

If x = ¢! cos t and y = ¢' sint, then what is @ at
t=0equal to?
(@0 (b) 1
(c) 2e (d)-1
What is the maximum value of sin 2x cos 2x?

1

= b) 1
@ 5 (b)
(0) 2 (d) 4
What is the derivative of ¢* with respect to x°

xe* e
(@ —; (b) —

ex X

xe* e’
(9 —; (d) —;

X ex
If a differentiable function f(x) satisfies
tim £ (x+1_ 3
x—>-1 x2 f— 1 2

then whatis lim f (x) equal to?
xX——

3
(a) -5 (b) -1
(c) 0 (d1
If the function
a+bx, x<1
flx)={ 5 x=1
b—ax, x>1

is continuous, then what is the value of (a + b)?
(a) 5 (b) 10

(c) 15 (d) 20

Consider the following statements in respect of
the function f(x) = sin x:

(1) f(x) increases in the interval (0, 7).

(2) f(x) decreases in the interval [5775, 37:) .

Which of the above statements is/are correct?
(a) 1 only (b) 2 only

(c) Bothland 2 (d) Neither 1 nor 2
What is the domain of the function f(x) = 3*?
(@) (=o0, ) (b) (0, =)

(¢) [0, =) (d) (o0, ) — {0}

96.

97.

98.

99.

100.

101.

102.
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If the general solution of a differential equation
is y> + 2cy — cx + ¢ = 0, where c is an arbitrary
constant, then what is the order of the
differential equation?

(@1 (b) 2

(c) 3 (d) 4

What is the degree of the following differential
equation?

dzy

x=,1+ e
(@1
(b) 2
(c) 3

(d) Degree is not defined

Which one of the following differential equations

has the general solution y = ae* + be™?
2 2

47y d’y

a) —2+y=0 b) —2—y =0

@ =3+ (b) —= -y
d’y dy
—+y=1 d) =-y=0

© "3y @ -y

What is the solution of the following differential

equation?

dyj
1 —_— =
n(dx +y=x

(@) e+e¥=c (b)e*tY=c

(c)ef-ée¥=c (d)e"Y=c¢

What is Je(z Inr+inx?) g equal to?

x* X
Ll b) -

(a) 2 +c (b) 3 +c
2x° x°
—+ d) —+

() ——+¢ (d) —+c

Consider the following measures of central
tendency for a set of N numbers :

(1) Arithmetic mean

(2) Geometric mean

Which of the above uses/use all the data?

(a) 1 only (b) 2 only

(c) Both 1 and 2 (d) Neither 1 nor 2
The numbers of Science, Arts and Commerce
graduate working in a company are 30,
70 and 50 respectively. If these figures are
represented by a pie chart, then what is the
angle corresponding to Science graduates?

(a) 36° (b) 72°

(c) 120° (d) 168°
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103.

104.

105.

106.

107.

108.

109.

For a histogram based on a frequency
distribution with unequal class intervals, the
frequency of a class should be proportional to
(a) the height of the rectangle

(b) the area of the rectangle

(c) the width of the rectangle

(d) the perimeter of the rectangle

The coefficient of correlation is independent of
(a) change of scale only

(b) change of origin only

(c) both change of scale and change of origin
(d) neither change of scale nor change of origin
The following table gives the frequency
distribution of number of peas per pea pod of
198 pods :

Number of peass Frequency
1 4
2 33
3 76
4 50
5 26
6 8
7
What is the median of this distribution?
(@) 3 (b) 4
(©) 5 (d)6

If M is the mean of #n observations

x1—k, xy —k, x3 -k, x,, —... k, where k is any real
number, then what is the mean of

X1, X0y X3y ey Xy ?

(a) M (b)yM+k

(c) M-k (d) kM

What is the sum of deviations of the variate
values 73, 85, 92, 105, 120 from their means?
(@ -2 (b)-1

(c) 0 (d)5

Let x be the HM and y be the GM of two positive
numbers m and n, if 5x = 4y, then which one of
the following is correct?

(a) Sm=4n (b)2m=n

(c) 4m =5n (d)ym=4n

If the mean of a frequency distribution is 100
and the coefficient of variation is 45%, then
what is the value of the variance?

(a) 2025 (b) 450

(c) 45 (d) 4.5

110.

111.

112.

113.

114.

115.

116.
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Let two events A and B be such that P(A) =L
and P(B) = M. Which one of the following is
correct?
L+M-1
a) P(A|B)<————
@ P(AIB)< Y
(b) P(A|B)> L+M-1

() P(a|B)> M1

(@ P(A|B)=="0

For which of the following sets of numbers do

the mean, median and mode have the same

value?

(a) 12,12,12,12,24 (b) 6,18, 18, 18, 30

(c) 6,6,12,30, 36 (d) 6,6,6,12,30

The mean of 12 observation is 75. If two

observations are discarded, then the mean of

the remaining observations is 65. What is the

mean of the discarded observations ?

(a) 250

(b) 125

(c) 120

(d) Cannot be determined due to insufficient
data

If k is one of the roots of the equation

x (x + 1) + 1 =0, then what is its other root?

(@1 (b) -k
() ¥ (d) - &
The geometric mean of a set of observation is

computed as 10. The geometric mean obtained
when each observation x; is replaced by 3x} is
(a) 810 (b) 900

(c) 30000 (d) 81000

7

If P(AuB)zg, P(AmB)=%and P(A) =

DN | =

then which of the following is/are correct?
(1) A and B are independent events.
(2) A and B are mutually exclusive events.

Select the correct answer using the code given
below.

(a) 1 only (b) 2 only

(c) Both 1 and 2 (d) Neither 1 nor 2
The average of a set of 15 observations is
recorded, but later it is found that for one
observation, the digit in the tens place was
wrongly recorded as 8 instead of 3. After
correcting the observation, the average is
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(a) reduced by % (b) increased by %

(c) reduced by % (d) reduced by 50

117. A coin is tossed twice. If E and F denote

118.

occurrence of head on first toss and second
toss respectively, then what is P(E U F) equal
to?

1 1
(@) Z (b) E
3 1
(c) 1 (d) 3

In a binomial distribution, the mean is — and

variance is g What is the probability that

random variable X =27

5 25
(@ % (b) %
25 25
(o) =) (d) 16

119.

120.

119

If the mode of the scores 10, 12, 13, 15, 15, 13,
12, 10, x is 15, then what is the value of x?

(a) 10 (b) 12

(c) 13 (d) 15

If A and B are two events such that P(A) =%

and P(B)zg, then consider the following
statements :

(1) The minimum value of P(A U B) is % .

(2) The maximum value of P(A N B) is g .
Which of the above statements is/are correct/
(a) 1 only (b) 2 only

(c) Both 1 and 2 (d) Neither 1 nor 2
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Answers
Q. No. | Answer Key Topic Name Chapter Name
1 (a) Algebra of Complex Numbers Complex Numbers
2 (c) Properties of Logarithms Logarithm and its Applications
3 (d) Properties of Determinants Matrices and Determinants
4 (b) Properties of Binomial Coefficients Binomial Theorem
5 (b) Properties of Determinants Matrices and Determinants
6 (c) Trigonometric Equations Trigonometric Equations and
Inequations
7 (a) Properties of Determinants Matrices and Determinants
(d) Nature of Roots Theory of Equation
(b) Properties of Logarithms Logarithm and its Applications
10 (b) Algebra of Complex Numbers Complex Numbers
11 (d) Algebra of Matrices Matrices and Determinants
12 (c) Basics of Matrices Matrices and Determinants
13 (c) Determinant of a Square Matrix Matrices and Determinants
14 (d) Properties of Determinants Matrices and Determinants
15 (c) Trigonometric Identities Trigonometric Ratios and Identities
16 (d) Trigonometric Functions and Trigonometric Ratios and Identities
Properties
17 (c) Trigonometric Functions and Trigonometric Ratios and Identities
Properties
18 (c) Determinant of a Square Matrix Matrices and Determinants
19 () Trigonometric Identities Trigonometric Ratios and Identities
20 (a) Properties of Determinants Matrices and Determinants
21 (b) Inverse Trigonometric Equations and | Inverse Trigonometric Functions
Inequalities
22 (b) Trigonometric Functions and Trigonometric Ratios and Identities
Properties
23 (d) Relations between Sides and Angles | Properties of Triangle
of a Triangle
24 (b) Trigonometric Identities Trigonometric Ratios and Identities
25 (a) Trigonometric Identities Trigonometric Ratios and Identities
26 (b) Measure of an Interior Angle of a Polygon
Regular Polygon
27 (d) Trigonometric Identities Trigonometric Ratios and Identities
28 (d) Heights and Distance Heights and Distance
29 (b) Heights and Distance Heights and Distance
30 (b) Trigonometric Identities Trigonometric Ratios and Identities
31 (a) Identities of Inverse Trigonometric Inverse Trigonometric Functions

Functions
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Q. No. | Answer Key Topic Name Chapter Name
32 (a) Trigonometric Identities Trigonometric Ratios and Identities
33 (b) Relations between Sides and Angles | Properties of Triangle

of a Triangle
34 (c) Half-Angle Formula and the Area of a | Properties of Triangle
Triangle
35 (c) Types of Sets Set Theory and Relations
36 (d) Subsets and Power Set Set Theory and Relations
37 (b) Basics of Relations Set Theory and Relations
38 (c) Types of Functions Functions
39 (a) Properties of Conjugate, Modulus and | Complex Numbers
Argument of Complex Numbers
40 (c) Algebra of Complex Numbers Complex Numbers
41 (b) Basics of Complex Numbers Complex Numbers
42 (a) Quadratic Equation and Its Solutions | Theory of Equation
43 (c) Quadratic Equation and Its Solutions | Theory of Equation
44 (c) Combination Permutation and Combination
45 (a) General Term, Middle Term and Binomial Theorem
Greatest Term in Binomial Expansion
46 (c) Properties of Binomial Coefficients Binomial Theorem
47 (b) Binomial Theorem for Positive Binomial Theorem
Integral Index
48 (b) Arithmetic Progression Sequence and Series
49 (c) Geometric Progression Sequence and Series
50 (d) Fundamental Principles of Counting | Permutation and Combination
51 (b) Basics of Functions Functions
52 (c) Arithmetic Progression Sequence and Series
53 (b) Geometric Progression Sequence and Series
54 (a) Properties of Determinants Matrices and Determinants
55 (d) Determinant of a Square Matrix Matrices and Determinants
56 (d) Basics of Circle Circle
57 (a) Basics of 2D Coordinate Geometry Straight Line
58 (c) Interaction between Two Straight Straight Line
Lines
59 (d) Family of Straight Lines Straight Line
60 (b) Straight Line and a Point Straight Line
61 (a) Basics of 2D Coordinate Geometry Straight Line
62 (b) Interaction between Two Straight Straight Line
Lines
63 (a) Interaction between Two Straight Straight Line
Lines
64 (d) Basics of Hyperbola Hyperbola
65 (d) Basics of Ellipse Ellipse
66 (b) Interaction between Two Lines in 3D | Three Dimensional Geometry
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Q. No. | Answer Key Topic Name Chapter Name
67 (b) Basics of 3D Geometry Three Dimensional Geometry
68 (c) Dot Product of Two Vectors Vector Algebra
69 (c) Equation of a Line in 3D Three Dimensional Geometry
70 (c) Plane and a Point Three Dimensional Geometry
71 (c) Dot Product of Two Vectors Vector Algebra
72 (c) Scalar and Vector Triple Products Vector Algebra
73 (c) Dot Product of Two Vectors Vector Algebra
74 (c) Scalar and Vector Triple Products Vector Algebra
75 (d) Cross Product of Two Vectors Vector Algebra
76 (c) Methods of Evaluation of Limits Limits
77 (c) Variable Separable Form Differential Equation
78 (d) Properties of Definite Integral Definite Integration
79 (b) Methods of Evaluation of Limits Limits
80 (a) Properties of Definite Integral Definite Integration
81 (b) Area under the Curve Area under Curves
82 (c) Tangent and Normal Application of Derivatives
83 (a) Maxima and Minima Application of Derivatives
84 (d) Differentiability of a Function Continuity and Differentiability
85 (d) Integration using Trigonometric Indefinite Integration
Identities

86 (b) Integration using Trigonometric Indefinite Integration
Identities

87 (a) AM., GM., HM. and their Relations | Sequence and Series

88 (a) Basics of Differentiation Differential Coefficient

89 (b) Methods of Differentiation Differential Coefficient

90 (a) Trigonometric Identities Trigonometric Ratios and Identities

91 (a) Methods of Differentiation Differential Coefficient

92 (b) Basics of Limits Limits

93 (a) Continuity of a Function Continuity and Differentiability

94 (b) Monotonicity Application of Derivatives

95 (a) Basics of Functions Functions

96 (a) Basics of Differential Equations Differential Equation

97 (a) Basics of Differential Equations Differential Equation

98 (b) Basics of Differential Equations Differential Equation

99 (c) Variable Separable Form Differential Equation

100 (d) Methods of Integration Indefinite Integration

101 (c) Measures of Central Tendency Statistics

102 (b) Basics of Statistics Statistics

103 (b) Basics of Statistics Statistics

104 (c) Correlation and Covariance Statistics

105 (a) Measures of Central Tendency Statistics

106 (b) Measures of Central Tendency Statistics
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Q. No. | Answer Key Topic Name Chapter Name

107 (c) Measures of Central Tendency Statistics

108 (d) Measures of Central Tendency Statistics

109 (a) Measures of Dispersion Statistics

110 (c) Conditional Probability Probability

111 (b) Measures of Central Tendency Statistics

112 (b) Measures of Central Tendency Statistics

113 (c) Roots of Unity Complex Numbers
114 (c) Measures of Central Tendency Statistics

115 (a) Algebra of Probability Probability

116 (c) Measures of Central Tendency Statistics

117 (c) Algebra of Probability Probability

118 (d) Bernoulli Trials and Binomial Probability

Distribution
119 (d) Measures of Central Tendency Statistics
120 (c) Algebra of Probability Probability
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1. Option (a) is correct.

Explanation:
Given:
2
1-i)"
- =1
(1+i)
S ()
1+i 1-i)
2
14G)* =21 ) :
= =
2
1-1-2iY"
- [E@) e
i)
= (Tj =1
2
= (-)" =1
= n?=4
= n=2
Hint:

1_i
+ Rationalize the 1—+1 and solve further
i
using 2= -1
. Option (c) is correct.
Explanation:
Given:

log. s sinx=1;0 < x < g

As we know
loga=1
COS X = sin x

(T .
= SIH(E—XJ =sin x

T
= 5 X=X
= T
x=—
4
Shortcut:
Given:
log os,sinx =1
= cosx=sinx {-.loga=1}
~ T
x=—
4
Hint:

* Useloga=1

3. Option (d) is correct.

Explanation:
/11 bl Cl
Given: A=|a, b, ¢,
ay by ¢
Now,

pa, by qc a4 byoqe

pa, b, qc,|=pla, b, qc,

pa; by qcy 4 by qc
{:: If the entries of a row or column in a square
matrix ‘A’ are multiplied by a number K € R,

then the determinant of the resultant matrix is
K|A[}

pa, by qc a, b ¢

= |pa, b, qc|=pqla, b, c,
pa; by qc, a, by c
pa, b, g

= |pa, b, qc,| =pgA
pa; by qc;
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Shortcut:
al bl Cl
Given: A=la, b, ¢
a3 b3 C3

pa, b, qc a b ¢

pa; by qc, 4 by, ¢
=pgA

Hint:
» If A; is a matrix obtained by multiplying

a row or column of a matrix A by a real
number K € R, then det A; =K det A.

4. Option (b) is correct.
Explanation:
o (1+x)"="Cy+"Cyx +"Cyx® + ... "C 1"
Put x =1 in the above equation, we get
2"="Cy+"Cy+"Cy+ ... C

n

= 2"=1+"C;+"Cy+..."C,
= "C;+"Cy+...+"C,=2"-1
Hint:

« Use (1 + %" ="Cy+ "Cyx + "Cpx* + ...
"C,x", put x = 1 and solve further.

5. Option (b) is correct.

Explanation:

Given:

a+b+c=4,ab+bc+ca=0

a b c
Let A=1b ¢ a
cab

a+b+c a+b+c a+b+c

. A= b c a
c a b
111
= A=@+b+olb ¢
c ab

A = 4[1(bc — a®) — 1(¥* - ac) + 1(ab — A)]
A =4ab+bc + ca— (@ + V? + A)]
A=4[0—{(a+b+c)*—2(ab +bc +ca)}]
A=4[-{16-0}]
A=-64

[va+b+c=4]

A
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Hint:

+ Simplify using applying row operation
R; = R; + R, + R; and solve further using
the property of determinant.

6. Option (c) is correct.
Explanation:
2sinx=2K+1
As we know -1 <sinx <1
—2<2sinx<2

= -2<2K+1<2
=2-1<2K+1-1<2-1
= -3<2K<1
= —g SKSl

2 2

So, integer value of K=-1, 0

.. Number of integer values of K is 2 for which
2 sin x = 2K + 1 has a solution.

Hint:

* Use-1<sin x <1 and solve further.

7. Option (a) is correct.

Explanation:

Given: aq, ay, az, ..., a9 are in G.P.

Let the common ratio be ‘r'.

LAy =ayr, @’ =agrt ag = agr, as = agrt,

S N PNy S

Ag=aqr,ay=aqr ,ag =aqr" , g = a1r
Ing; Ina, Ina,
Let A=|na; Inag; Inag
Ina, Inag Inag

Ina, Inar Inar’
= A=|lna’ Inar* Inar’

Inar® Inayr” Inar®

Ing, Ing, +Inr Inag, +2Inr
= A= |lng, +3Inr Ina +4Inr Ina, +5Inr

Ing, +6Inr Ina, +7Inr Inag +8Inr

Ing, Inr Inr
= A= |Ina, +3Inr Inr Inr
Ing, +6Inr Inr Inr
[Applying C; > C; - C; & C3 > C3- (5]
= A=0
[Since, two columns are identical]
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Hint:

e Let the common ratio of GP be r & then
find terms of G.P.

+ Simplify the determinant using

operations on row/column and use if
two rows/columns are identical, then
determinant is zero.

8. Option (d) is correct.

Explanation:

Given:x? + 2x + k=0

As we know ax? + bx + ¢ = 0 has real roots if b*
—4ac>0

Comparing given equation with ax? + bx + ¢ =0,
we get

a=1,b=2,c=k
. For real roots, (2)* — 4(1)(k) >0
= 4-4k>0
4k <4
= k<1

Hint:
+  Quadratic equation ax? + bx + ¢ = 0 has
real roots if b* — 4ac > 0.

. Option (b) is correct.

Explanation:
Given:  n=100!
1 1 1
Let = + +..+
log,n log,n log,,, 1
= A=log,2+log,3 + ... + log,100
o b=
log, a
= A =log,2-3-4-5-...100
[~ log m + log n-=log mn]
= A =log, 100!
[nl=nmn-1)Hn-2)...21]
= A =log,n
= A=1 [ loga=1]
Hint:

»  Simplify using the properties of logarithm

log,b = and logm + logn = logmn.

log, a

Oswaal NDA/NA Year-wise Solved Papers

10. Option (b) is correct.

11.

Explanation:

Given: Z=1+1

2 2
Now,Z+ 5 =1+i+ —

Z 1+i
= Z+£—1+'+ix1—_i
2 T
2 . 2(1-9)
= Z+E=1+l+ -7
2 2(1-i
= Z+E:1+i+1(_(_11)) [+ 2=-1]
Z 2 1+i+1-1i
= + o =l
Z 2 [
= +Z—2+01

2
Z+—| =+/22+0% =2
z‘ i

Hint:
o Useif Z=a+ib, then |Z|=~/a? + b2

Option (d) is correct.

Explanation:

As we know two matrices P and Q are
conformable. For the product PQ when the
number of columns in P equal to the number of
rows in Q.

IfP= [a;] be an r x 5 matrix & Q = [bij] be an

5 x 4 matrix, then (PQ); = > a,b, is a matrix of
r=1

order r x 4.

Here ABis of order n x n

= A matrix has ‘n’ rows & B matrix has ‘n’
columns.

.. For product AB, number of column in A =
number of rows in B.

Let number of columns in A = number of rows
inB=x

Then, matrix A has order n x x and order of
matrix B will be x x n.

Since, x may take any positive integer.

.. Orders of A & B need not be the same.
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12.

13.

14.

Hint:
e Useif P= [a,-]-] be an 7 x 5 matrix &
Q= [b,-]-] be an 5 x 4 matrix, then

(PQ);; = D_a,b, is a matrix of order r x 4.
r=1

Option (c) is correct.
Explanation:
Prime numbers less than 30 are 2, 3, 5,7, 11, 13,
17,19, 23 and 29.
So, there are 10 prime numbers less than 30.
Now, different orders possible including all ten
prime numbers are 1 x 10, 10 x 1,2 x 5,5 x 2.
. 4 matrices of different orders are possible
with elements comprising all prime numbers
less than 30.
Hint:
* There are 10 prime numbers less than 30.
 Number of elements in matrix of order
™M X n are mmn.

Option (c) is correct.

Explanation:

Prime numbers less than 20 are 2, 3,5, 7, 11, 13,
17, 19.

Now, A= P4
r s
= A=ps—qr

For maximum of A, ps should be maximum and
gr should be minimum.

Maximum value of ps =19 x 17 =323

& Minimum value of gr=2x3=6

S (A)pax =323 - 6=317

Hint:
*  Prime numbers less than 20 are 2, 3, 5, 7,
11, 13,17, 19.
P q
° A = — —
‘r s ps —qr

Option (d) is correct.

Explanation:

Given: A and B are square matrices of order 2 &
det(AB) = det(BA)

As we know from property of matrix
multiplication AB = BA.

15.

16.

127

But
and

det(AB) = det(A)-det(B)
det(BA) = det(B)-det(A)
As we know determinant of matrix is a scalar
quantity.
det(A)-det(B) = det(B)-det(A)

So, for det(AB) = det(BA), A & B need not be
unit matrices.

Hint:

*  Use det(AB) = det(A)-det(B) and det(BA)

= det(B)-det(A)
+  Determinant of matrix is a scalar quantity.

Option (c) is correct.
Explanation:

cot 6x = cot(4x + 2x)
As we know
cotA-cotB-1
cot(A +B) = cotA+cotB

—  cotbre cot4x-cot2x -1

cot4x + cot2x
=cot6x - cot4x+cotbx - cot 2x=cot4x-cot2x—1
=cot2x - cot4x—cot4x - cotbx—cotbx-cot2x=1

Hint:

+ Use cot 6x = cot(4x + 2x) and solve

further using the formula cot(A + B) =
cotAcotB-1
cotA+cotB °

Option (d) is correct.
Explanation:
Given:
tanx = _3 and
4

x is in the second quadrant.

.. Sign of sin x will be +ve and sign of cos x will
be —ve.

5
3
X
4

. 3 4

= sinx=—and cos x=——

5 5

. Perpendicular Base

" siny =————————— and cosx = ———
Hypotenuse Hypotenuse
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-12

sinxcosx=|—| ——|=—
5 5 25

Hint:

* Recall sign of trigonometric functions in
second quadrant and find the value of sin x
& cos x using basic right angle identities.

17. Option (c) is correct.

Explanation:
Let A = cosec (7—nj -sec (B—RJ
6 3
= A= cosec(n+£j~sec(2n—£)
6 3
= A=—cosec£-secE
6 3

[+ cosec(n + 0) = — cosec O & sec (2n — 0) = sec 0]

= A=-(2)2)=-4
Hint:
+ Simplify using cosec(n + 0) = — cosec 0

and sec (2 — 6) =sec 6

18. Option (c) is correct.

Explanation:
Given:
x 1 3
0 0 11=0
1 x 4
Expand the determinant along R,, we get
-1(x*-1)=0
= (@x-1x+1)=0
= x=1or-1

Hint:
+ Expand the determinant along R, and
solve further.

19. Option (c) is correct.

Explanation:
Let A =tan 31° tan 33° ... tan 57° tan 59°
= A = (tan 31°-tan 59°) (tan 33°-tan 57°)
...tan 45°
Aswe know tan AtanB=1,if A+ B=90°
= A=D1 ... =1
Hint:

e Usetan AtanB=1,if A+B=90°

20.

21.
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Option (a) is correct.

Explanation:
Given:
1 X x+1
fix)y=| 2x x(x-1) x(x+1)
Ix(x-1) 2(x-1)(x-2) x(x+1)(x-1)
1 X x+1
= f)=| 2x X —x x*+x

3¢ -3x 2x*—6x+4 x*—x
Applying C3 - C3 - (C; + Cy)

1 X 0

= flx)=| 2 x 0

3x' -3y 2t -6x+4 ¥ -x-(5x"-9x+4)

1 x
= fx)=| 2x 2 -x
3 -3x 2 -6x+4 x°-5x"+8x-4
= f(x) = (¥ = 5x% + 8x — 4)(x? — x — 22%)

U

fla) == (x = D(x - 2 + )
= fa) = —x(x + 1)(x = 1)(x — 2)>
f0)=0,/(1)=0&f(-1)=0
So, f(0) + f(=1) +f(1) = 0

Hint:

+ Applying the operation C; — C3 — (C; +
C,) and solve further.

Option (b) is correct.
Explanation:
. . .1 1 T
Given equation sin”x — cos™x = 3
- -1 -1 n
As we know sin™"x + cos™x = Y
P | T P | T
=sin"x— |—-sin" x| =—
2 6
s T T
= 2sin"lx = —+—
6 2
. 2n
= 2sinly = —
3
. 1 T
= sin"x=—
3
. T
= X = sin—
3
3
= X=—
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.. Equation has unique solution.
Hint:

«  Simplify using sin"'x + cos™
solve further.
22. Option (b) is correct.
Explanation:
Let A =(sin 24° + cos 66°)(sin 24° — cos 66°)
= A = [sin(90° — 66°) + cos 66°]

[sin(90° — 66°) — cos 66°]
= A =[cos 66°+cos 66°][cos 66° — cos 66°]
[+ sin(90 — 0) = cosB]

= A =[2cos 66°][0]=0
Hint:
+  Simplify using sin(90° — ) = cos 6
23. Option (d) is correct.
Explanation:

120°
A B

Let AB be chord of circle which subtends an

angle 120° at the centre.
Applying cosine rule in AOAB, we get

(AB)? = (OA)* + (OB)* -2 OA-OB cos 120°

=  (AB)?’=1+1-2(1)(1) cos 120°
= (ABy=2- z(ij
2
= (AB?=2+1=3
= AB = /3 units

Hint:

»  Applycosinerulein AOAB & solve further.

T
=~ and
X 5 an
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24. Option (b) is correct.

Explanation:
Let A=(1+cot®—cosecd)(1+tan6+secH)
N A:(1+C9s6_ .1 j[1+5m9+ 1 j
sin® sin6 cos6 cos6
CotG:C,Ose,coseCB: —,
sin O sin©
tan0 = sin 0 and secO =
cos0 cos0
(sin6+cos@—l)(cose+sin6+1j
= A= :
sin© cos0
- A (sin 6+ cos 0)* —12

sin0-cosO
[ (@+Db)@a—-Db)=a*-b?

sin®0+cos?0+2sinOcosO—1

= A= sin 6-cosO
1+2sinBcosO—1
= - sinB-cos0
[-- sin0 + cos?0 = 1]
= A=2
Hint:

+ Simplify the given expression using
basic trigonometric identities and use
sin%0 + cos?0 = 1.

. Option (a) is correct.

Explanation:

1+tan?0 (1-tan0)
Let = =

1+cot°0 \1-cot0

B sin@ \’

- Az sec’® | T cos0

cosec’® | ;_cos®

sin©
5 5 2 5, SINO
[+ 1+ tan“0 = sec“0, 1 + cot“® = cosec0, —— =
cos6

tanO & cot6 = c.os(i) ]

sin©®

sin®0 (cose —sin® sind jz
= A= —F—|= :

cos“ O \sinO-cosO cosO

{ cosO = , cosec =— }
secO sin 6

= A = tan?0 — tan0
= A=0
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Hint:
« Simplify given expression using the
trigonometric identities 1 + tan20 = secze,
sin O
1 + cot?0 = cosec?0, tand = ——, cot =
cos0
cos0

——,cos0 - secO=1,sin 0 - cosecO =1
sin©

26. Option (b) is correct.
Explanation:
As we know, sum of exterior angle = 360°
.. Each exterior angle
360°
" no. of side of regular polygon

~> Number of side of regular octagon =8

.. Each exterior angle of regular octagon
~360°
-8

As we know, each exterior angle + each interior
angle = 180°

=45°

= Interior angle = 180° — exterior angle
= Interior angle = 180° — 45° = 135°

= Interior angle = 135° X = 3—”
180° 4
Hint:
» Each exterior angle
360°

" No. of side of regular polygon
+ Interior angle + exterior angle = 180°
27. Option (d) is correct.
Explanation:

Given:
7sin O + 24 cos 6 =25

= lsin9+%cose =1
25 25

Comparing it with sin?0 + cos® = 1

= sinezlandcose=2—4
25 25

in 0 0 —+%

sin 0 + cos =%

in 0 0 31
+ =—
= sin 0 + cos %
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Hint:
«  Compare the given equation with sin?0 +
cos? = 1.

28. Option (d) is correct.
Explanation:
Given: A ladder 6 m long.
Let ladder be AC=6 m

AD=6m.
/DCB = 75°
D
6 mI
A
0607
90° 753
B C
In ABDC,
Z/BDC =180° — (90° + 75°)
= /BDC = 15°
Now, in AADC,
AD = AC
= /ADC = ZACD = 15°
= /ACB = /BCD - Z/ACD
=75° - 15° = 60°
.. In AABC,
sin = AC
V3 _AB
= 2 " 6
= AB=3V3 m
~. Height of flag staff = BA + AD = (33 + 6) m
- BD=(6+3v3)m

29. Option (b) is correct.
Explanation:
Let AB be the tower. AC be the shadow at 60°
angle of elevation and AD at 45°.

= CD=xm.
and ZACB =60°, ZADB = 45°
Also,

AB=53+3)m
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30.

A
=
Q)
+
)
[le}
45° 60° J
D C A
<—x—>
Let AC=ym
In ABAC,
t 600_&
an = AC
5(3++/3)
= 3 ="
V3 AC
. AC— 5V3(\/3 +1)
NE)
- AC=5(\3 +1)m
In ABAD,
AB
tan 45° = —
an AD
= 1—ﬁ
~ AD
= AB=AD
= 53+ v3)=AC+CD
=  5B++3)=5(/3 +1)+CD
= CD=15+5+3 —-5+3 -5
= CD=10m
Hint:
P dicul
e Use tan 0 = ~erpendicnar to find the
Base

length of shadow at 60° angle of elevation

of sun and at 45°.

Option (b) is correct.

Explanation:
Given: 3 cos0=4sin0
= tan 0 = Sin® = E
cosb 4
tan(A + B) = tan A +tanB
1-tanAtanB
tan45°+tan®

= tan(d5"+6)= 1-tan45°tan®

31.

32.

131

1+tan6
1-tan6

= tan(45°+0) =

1+E

Il
N NN

1-2
4

= tan(45°+0)=7
Hint:
tan A + tan B

* Usetan(A+B)= 1-tanAtanB

Option (a) is correct.
Explanation:
As we know by property of inverse

trigonometric function,

TE
tan"\x + cot lx = E ,xeR.
T
tan~x + cot lx = 2 holds when x € R.

Hint:

* Recall the property of
trigonometric function based on addition
of inverse trigonometric functions.

inverse

Option (a) is correct.

Explanation:
1
Given: tan A = -
As we know,
oA 1—-tan* A
O A = an’ A

2
(3]
Ccos 2A = ———

= 2
1+(1)
7
4849
= cos 2A = 50/
49
- A
= OSSR =507 25
Hint:
1-tan® A
. Usec:osZA:ta—n2
1+tan” A
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33. Option (b) is correct.

Explanation:
Let In AABC,
AB=m, AC=n&

BC = Vm* +n*+mn

A

[>

B
Im* + n* + mn ¢
By cosine rule,
(AB)” +(AC)> - (BC)?

€08 0= AB)(AC)
2 22 2
N c059=m +n° —(m” +n" +mn)
2mn
= cos 0= 1
2
= 0 =120°

As we know, sum of angles of triangle is equal
to 180°.
ZA+ £ZB+ £C=180°
= ZB+ ZC=180° - ZA
=180° — 120° = 60°
.. Sum of the acute angles of the triangle is 60°.
Hint:

A
[

B C
Im* + n* + mn
+  Find 6 using cosine rule and solve further.

34. Option (c) is correct.

Explanation:
Given:

ZABC =30°
AB=c=4cm
BC=a=10cm

A
C
30°
B a C

Oswaal NDA/NA Year-wise Solved Papers

1
Area of AABC = 5 ac sinZABC

x 4 x 10 x sin 30°

N | =

sz

Il
—_
o

Hint:

1
+ Use area of triangle ABC = 5 ¢ sin B

N | =

=— bcsin A= % ab sin C
35. Option (c) is correct.
Explanation:
Statement-I:
Givensets A={1,3,5} & B=1{2,4,7}
As we know equivalent sets are the sets with
equal number of elements in them.
-» Number of element in A = number of element
inB=3
. A & B are equivalent sets.
Statement-II:
Givensets A={1,5,9}and B={1,5,5,9,9}
As we know two sets P and Q can be equal only
if each element of set P is also the element of
the set Q. Also if two sets are the subsets of each
other, they are said to be equal.
Here, each element of set A is also the element
of the set Band AcBand Bc A.
A =B (Equal sets)
So, both statements are true.
Hint:
+ Twosets A and B are said to be equivalent
setsif they have same number of elements.

+  Two sets P & Q can be equal only if each
element of the set P is also the element of
the set Q. Also if two sets are the subset of
each other, they are said to be equal.

36. Option (d) is correct.
Explanation:
A set with no elements in it is called a null set. It
is denoted by ¢ or { }.
. Null set is a subset of every set.
So, statement 1 is true.
A set A is a subset of another set B if all elements
of the set A are elements of the set B.
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37.

38.

.. Every set is a subset of itself.
So, statement 2 is true.

As we know if a set contains ‘n’ elements, then
number of elements in power set will be 2.

Here n =10.
So, number of elements in power set = 210-1024
So, statement 3 is true.

Hint:
»  Recall the property of null set and subset
of set.

» Ifasetcontains ‘n’ elements, then number
of elements in power set will be 2.

Option (b) is correct.

Explanation:
R={(x, y): 2x+ 3y =20; x,y € N}
2x +3y =20
= 2x=20-3y
x,yeN

So, possible pairs of (x, y) are (7, 2), (4, 4), (1, 6).
.. Number of elements in R is 3.
Hint:

20—
e Usex= 3y'
2

+  Find the values of x by putting value of y
considering x, y € N.

Option (c) is correct.
Explanation:
Statement-1:
Given:
f:Z>Z,f(x)=x+1
=Domain of f(x) = Z and Co-domain of f(x) = Z

(Integer)
For one-one:
Let X1, X € Z
Now, fix)=x1+1
and fix))=x+1
Now, flxy) = f(x2)
= x+l=x+1
= X1 =X

.. f(x) is one-one function.

39.

133

For onto:

As we know function is said to be onto function
if range of function is equal to the Co-domain
of function.

fx)=x+1
For x € Z, range of f(x) will be Z.
So, f(x) is onto function.
So, statement-1 is true.
Statement-2
Given:

f:N->N, flx)=x+1

= Domain of f(x) = N (natural numbers)
Co-domain of f(x) =N
For one-one:

Let X, % €N

fe)=x+1
And fly) =x,+1
Now, flrr) = fxa)
= x+l=x+1
= X1 =Xy

.. f(x) is one-one function.
For onto:
fix)=x+122forallx e N
So, f(x) does not assume values 1.
So, range of f(x) # Co-domain of f(x)
= f(x) is not an onto function.
So, statement 2 is also true.
Hint:
+ Afunction f: x — yis said to be one-one if
the image of distinct elements of x under
f are distinct i.e. for every x;, x, € x, f(x;)
= f(x,) implies x; = x,.
+ A function is said to be onto if the range
of function is equal to the Co-domain of
function.

Option (a) is correct.
Explanation:

Given: Z is a complex number.
Statement-1:

zh =2
Let Z=a+1b
Z =a—ib
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40.

Also we know,

a+ib
a* +b?

—ib)!

= (?) =

Also, (Z)' =@
_ a—ib

(Va® +b?)?

a+ib
a*+b?

= (Z)'= ....(ii)
By (i) and (ii), (Z")=(Z)"

So, statement (1) is correct.

Statement-2:

7771 = 2
Let Z=a+1ib
_ 2 _azib
|Z|2 aZ +b2
22 = @+ i )
a’ +b
s
= zz'=1
and |7 =@2+1?
7771+ 1Z)?
So, statement (2) is incorrect.
Hint:
« Use Z! = 27 to simplify both the
expressions.

» Assume Z =a + ib and then solve.

Option (c) is correct.
Explanation:
Let us assume Z = x + iy
Statement-1:

Z=x+1y
= Z=x-1iy

41.

42,
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Now, Z-Z = (x + iy) — (x — iy)
=xX+iy—x+iy
=2iy
= Z-Z isan imaginary number.
So, statement 1 is true.
Statement-2:

Z=x+1iy
= Z=x-1iy
Now, Z+Z = (x + iy) + (x — iy)

=2x
= Z+Z is a real number.
So, statement 2 is also true.
Hint:
+ Assume Z =x + iy and find its conjugate.

Option (b) is correct.
Explanation:

Given: A complex number 2" 1(—i)?"1
Let 7 = 2n+1 ( )Zn—l

As we know, i =-1, i°

N 7 = (l)2n+1 (13)271—1

N 7 = (i)2n+1 (i)6n—3

= 7 = %2

= 7 = (i2)4n—1

N 7 = (_1)4n—l

n e N, 4n —1is an odd number.
= Z=-1

So, modulus of given complex number =1
Hint:
+ Usei*=-1and = —i and simplify the
given number.

Option (a) is correct.

Explanation:

Given: o & B are the roots of equation
4 +2x-1=0

As we know, roots of the quadratic equation
ax* + bx +c = 0 is given by

_ —bb —4ac
- 2a
Here,a=4,b=2,c=-1

_ 22 - 4@)-1)

2(4)

-2t+4+16

8

= x=
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43.

44.

2+25

8
~1+45
= X =
4
~1++/5 ~(1++/5)
Leta= 1 andB:T

Now, —20% - 20 = 20 + 1)

L

4 4
()
=_[—3+3«/§8—«/§+5j
:_[2+2\/§j

8
__(1+45)
4
=B

Hint:
* Roots of the quadratic equation

ax? 4+ bx +c=0is x= “0EVY —dac |
2a

Option (c) is correct.
Explanation:
Given:
5x% +26x +k=0 .
Let one root be a. then other root will be <

As we know, if o and P are the roots of ax? + bx

+c:0then,a+B:—E andaB:E.
a a

-26 1 k
>oa+—=—and a—=—
5 a 5

= 1=E

5

= k=5

Hint:
+ Use the relationship with roots and
coefficients of a quadratic equation.

Option (c) is correct.
Explanation:

Given: Total number of players =8

135

Players to be selected =5

-+ One particular player is not included in the
team so we have to select 5 players out of 7
players.

. Required ways ="Cs

7x6
= —— =21 ways
5 Yy
Hint:
+ Use selection of r objects out of 2 objects is
given by "C,.

45. Option (a) is correct.

Explanation:
Given: An expansion (1 +4x + 4x%)°

1+ 4x + 4x% = (1 + 2x)?
= (1+4x+4x%)° = (1 +2x)1°
As we know, number of terms in (x + y)" are
n+1
= No. of terms in (1 + 2x)'? are 11.
= The middle term is 6"
Now, for (x + y)",

Tr+1 — nCrxi’yi’l—l’

6th term,

For
r+1=6=r=5
Te = "C5(1)°(2%)°
=100, (2)%5
Coefficient of Ty =10C5(2)>
10!
= ﬁ(z)5
_ 10><9><8><7><6X25
5x4x3x2
= 8064
Hint:
* Middle term in the binomial expansion of

(£+1j term; n even
(x+y)"is
/ n+1Y"
N term; n odd

* General term at binomial expansion of

(x+y)"is Tpq ="Cx'y"™™"
n!
° n - —
Use G ri(n—r)!

46. Option (c) is correct.

Explanation:
(1+x)"="Cy+"Cyx +"Cpx® + ... + "C,x"
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47.

48.

Put x =1 in the above equation, we get
1+1D)"=1+"Cy+"Cy+...+"C,
= 2"-1="Cy+"Cy+...+"C,
@' -1)
2-1

- RHS term represents sum of a G.P. of 'n’

="C;+"Cy+..."C,=1-

terms whose first term is 1 and common ratio is
2.

=M +"Cy+ ... "C=1+2+2%+ ...+ 2™
Hint:
« Use (1 +x)"="Cy+"Cpx+"Cox® + ... +
"Cx". Put x =1 & solve further.
*  Sum of a G.P of ‘n’ terms whose first term
a(r" =1)
-1’

is‘a’ common ratio ‘7' is given by
r>1

Option (b) is correct.
Explanation:

Given: Expansion of (1 + x)*!

Now, as we know the coefficient of 1% term =2"C,,

2n!
~ 012n—0)!
2n!
="
Similarly, last term coefficient = 2"Cy,,
2n!
" 2n!(2n-2n)!
2n!
i
.. Sum of coefficient of first and last term
=1+1=2
Hint:
+  Use coefficient of (x+1)™ term in (1 +a)" is
given by "C,.

Option (b) is correct.
Explanation:
Let, first tetmof an AP.=a=2
Sum of first five terms = Sy

Sum of next five terms = Sy — Ss
1
NOW, 85 = Z (Slo - S5)

= 485 = SlO - SS

Oswaal NDA/NA Year-wise Solved Papers
= SlO = 555
n
Now, S, = 5 [2a + (n — 1) d] where d = common

difference.
SlO = 585

= %[2(2)+(10—1)d]=5><%[2(2)+(5—1)d]

= 5[4+9d]=2—25[4+4d]
= 2(4 +9d) =5(4 + 44d)
= 8 + 184 =20 + 20d
= 2d=-12
= d=-6
10
S10= "~ [2(2) + (10-1)(-6)]
=5[4 — 54]
=-250
Hint:

« UseS, = g [2a + (n — 1)d] where
n = number of terms, a = first term and

d = common difference.

1
O Solve S5 = Z (slo — 55)

. Option (c) is correct.

Explanation:

Let us assume a G.P. g, b, ¢, d, e with common
ratio be r.

Statement 1: Let the non zero multiplier be s.
New sequence will be as, bs, cs, ds, es.

b ¢ d_e
PR i
bs ¢cs ds es
as bs  cs ds

.. as, bs, cs, ds, es is also a G.P.
Statement 2: Let each of the G.P. is divided by ¢.

b d
= New sequence will be E, -, < -, <.
t t t t t
b_c d_e_r
a b ¢ d



SOLVED PAPER - 2021 (1)

50.

51.

52.

So, both the statements are true.

Hint:

e Assumea, b, ¢, d, e be a G.P. and use the
concept that if common ratio of each
consecutive terms are equal then the
sequence is G.P.

Option (d) is correct.
Explanation:
Given: 1, 2, 3, 4, 5 are given digits.
5-digit numbers are formed without repetition
of given digits.
= Alldigits 1,2, 3, 4, 5 will be present in the number.
Now, prime numbers is a number that has only
two factors one and itself.
Also, divisibility rule of 3 says that a number
is divisible by 3 when sum of the digits of the
number is divisible by 3.
Now, the sum of the digits of 5-digit number
made by 1, 2, 3,4, 5 will be
1+2+3+4+5=15

-+ 15 is divisible by 3, so every 5-digit number
formed will also be divisible by 3.
= No prime numbers can be formed.

Hint:

»  Use the divisibility rule of 3.

Option (b) is correct.

Explanation:
Given: f(x+1)=x*>-3x+2
Let x+1l=t=x=t-1
=3 fitt)y=(t-1)>=3(t—-1)+2
= ft)y=t>+1-2t-3t+3+2
= fity=t>-5t+6
or f(x)=x*-5x+6
Shortcut:
e r)y=x""B8x+2
= f)=(x-1*-3(x-1)+2
= flx)=x*-5x+6
Hint:

* Assume x + 1=t and replace x by t - 1in
the given functional equation.

Option (c) is correct.

Explanation:

Given: x%, x, -8 are in A.P.

As we common difference of an A.P. is equal.
= x*—x=x—(-8)

53.

54.

137

2

= x—x=x+8

= ¥-2x-8=0

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

= x=4,-2
x e {-2,4}

Hint:

» Recall the definition of an A.P.

Option (b) is correct.

Explanation:

Given: Third term of a G.P.=3

Let a be the first term and r be the common
ratio.

= T;= ar*!

= Ty =ar*=3 i

So, the first five terms of G.P. =g, ar, 3, ar®, ar*

Product = (a)(ar)(3)(ar’)(ar*)

=38

=3(ar?)*

=3(3)*=243 [from (i)]
Hint:
«  Use the n™ term of a G.P. with a as first

term and r as the common ratio is ar" L.

Option (a) is correct.

Explanation:

“ij = 2(1 +])

After put the values of i and j from 1 to 3, matrix
A will be.

Given:

(4 6 8

A=|6 8 10

18 10 12

4 6 8

= Al=16 8 10
8 10 12

2 3 4

= IA|=2%3 4 5
4 56

Applymg CZ —> Cz — Cl & C3 —> C3 — Cz, we get

|A| =23

B~ W N

1
1
1

[ T S

= |A|=0 [-- Two columns are identical]
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55.

56.

Hint:

+  Find matrix using a;; = 2(i + j).

» If two columns/rows are identical, then
the value of determinant is zero.

Option (d) is correct.

Explanation:

Given: 4 elements 2, 4, 6, 8.

Now, total number of determinants possible
=4! =24 ways.

Let one way be

8
6 4‘ =2x4)-(6x8)=-40

Now, we will get — 40 in three other ways also.

4 8 [2 6] |4 ©6
6 2["(8 4] |8 2

7 7

So in 4 ways we will get determinant = — 40
and similarly if we interchange any row or
column then determinant gets negative.

= As 28 =-40
6 4
= 8 2 =(8) x (6) — (2)(4) = +40

4 6

So, 4 determinants will have +40 as its value.
Similarly, for every determinant there exists
another determinant with negative sign.
= Sum of determinants = 0

Hint:

+ Use fundamental principle of counting to

find total number of ways.
* Recall the properties of determinants.

Option (d) is correct.
Explanation:
Given:

4o + 42 - 20x + 12y — 15=0
= x2+y2—5x+3y—%5=0

As we know radius of circle x* + y* + 2gx + 2f +

+c=0isr= g’ +f —c

3
Hereg:—g,fza,c:—{f5
diusr— |24 2,1
radius 7= ==+ -+

57.

58.
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49 7
= r=,|—==
4 2

= r = 3.5 units
Hint:
+  Radius of the circle x* + y* + 2gx + 2fy + c =

0is \Jg*+f*—c.

Option (a) is correct.
Explanation:

Given: Parallelogram has three consecutive
vertices (-3, 4), (0, —4) & (5, 2).
(x, v)

N7
N

A
(-3,4) 0,-4)

®,2)
C

Let fourth vertex be (x, y)

As we know diagonals of parallelogram bisect
each other.

. Mid point of AC = mid point of BD

(5—3 4+zj_(x+o y—4j
- 22 )7 U2 2
x y—4j
1,3)=|7 &
- (1.3 (2 2
-4

= £:landy—:ﬁ’»
2 2

= x=2andy—-4=6
= x=2and y=10

.. Coordinates of fourth vertex is (2, 10).

Hint:

» Diagonals of parallelogram bisect each
other.

Option (c) is correct.
Explanation:
Given lines:
y+px=landy—gx=2
= y=-px+1 ...(1)
and y=qx+2 ...(ii)
Compare line (i) with y = mx + ¢, we get
Slope of line (i) ism;=—p
Compare line (ii) with y =mx + ¢, we get
Slope of the line (ii) is m, = q
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59.

60.

As we know product of slopes of two
perpendicular lines is —1.

= -pg=-1
= pg—-1=0
Hint:

+ Use two lines are perpendicular if the
product of their slopes is —1.

Option (d) is correct.

Explanation:
Given line
Ax+2By+C=0 ...(1)
Since, A, B & C are in A.P.
= 2B=A+C

Put 2B = A + C in the equation (i), we get
Ax+(A+Cy+C=0
= Ax+y)+Cy+1)=0

C
= x+y+z(y+l):0 ...(id)

As we know L; + AL, = 0 represents family of
lines passing through the intersection point of
L;=0&L,=0.
. Equation (ii) passes through intersection
point of
x+y=0 ... (iii)
and y+1=0 ...(iv)
On solving equation (iii) & (iv), we get
x=landy=-1

- Ax + 2By + C = 0 always passes through the
point (1, -1).

Hint:

o« Ifl,m narein A.P. then2m=1+n.

« L; + AL, = 0 represents family of lines

passing through the intersection point of

L1=0andL2=O.

Option (b) is correct.
Explanation:

P (-4,2)*11* (4,-2) Q
Given point Image

line mirror
The line mirror is perpendicular to the line
joining two points P (—4, 2) and Q (4, —2) and it
passes through the mid point of PQ.

61.

139

As we know slope of a line joining two points

(x1, y1) and (x5, y) is given by m = L2
Xy =%
2-2 -4 1

So, slope of a line PQ, m; = m )
As we know product of the slopes of
perpendicular lines is 1.

.. Slope of line mirror =2

Now, midpoint of PQ = (%, %) =(0,0)
As we know equation of line passing through
the point (x;, ;) having a slope ‘m’ is given by
Y=y =mx—xp)

.. Equation of mirror line is y — 0 = 2(x — 0)

= y=2x

Hint:

+ Line mirror is perpendicular to the line
joining two points P(—4, 2) and Q(4, —2)
and it passes through the mid point of
PQ.

+ If two lines are perpendicular, then
product of their slopes is —1.

+  Equation of line passing through the point
(*1, y1) and having a slope ‘m’ is given by
Y-y =mlx—x,)

Option (a) is correct.
Explanation:
Statement-1:

As we know if three points P (xq, y1), Q (xp, 1) &
R (x3, y3) are colinear, then

oy 1

X Y, =0

x5 Y 1

LetP(p,p-3),Q=(@q+3,9 &R=(6,3)
p p-31

Now,|g+3 g 1l =pG-3)-(p-3)g+3-
6 3 1 6)+1(39+9—6q)

=pq-3p—(pq-3p—-39+9) -39 +9
=0

.. Given points lies on a straight line.

So, statement 1 is true.

Statement-2:

Given points (p, p — 3), (9 + 3, q) and (6, 3).
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62.

As we can see that, for any value of p and g it
is not necessary that the points lies in the first
quadrant only.

So, statement 2 is false.

Hint:
»  Three points P (x1, 1), Q (x5, ) & R (x3,
oy 1
y3) are colinear if |x, vy, 1 =0
X5 y; 1

Option (b) is correct.
Explanation:
Given lines
x-2=0 ...(d)
J x-y-2=0 ... (i)
Since, line (i) is parallel to y-axis.
.. Slope of line (i) is m; — o«
Compare line (ii) with y = mx + ¢, we get
N
.. Slope of line (ii) is m, = NG
As we know angle between two lines having
the slopes m; and m, is given by

[Tim)
1+mm,

.. Angle between line 1 and line 2 is

—_

0 =tan”

[
m
0 =tan™! '
—+m,
ml
1-0
= 0=tan! {~ my —> o}

0+\/§

4|1
= 0 =tan ﬁ‘
= 0 =30° or 150°
. Acute angle is 30°.
Hint:

+ Angle between two lines y =mjx +c; and y

m; —m,

=myx + ¢, is given by 0 = tan™

1+mm,

+ Parallel lines have equal slope.
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63. Option (a) is correct.

64.

Explanation:
4,2)A B
0,0)
D C
As we know diagonals of square bisect each
other at right angle.
. ACLBD

As we know product of slopes of perpendicular
lines is 1.

1 fBD=—F—"—""—

Slope o Slope of AC
2-0 1

1 fAC= ——=—

Slope of AC 1.0 2

= Slope of BD=-2

As we know equation of line passing through
the point (x;, ;) and having a slope ‘m’ is given
by y =y = m(x - xy).

.. Equation of line BD is y — 0 = -2(x — 0)

= y+2x=0
Hint:
» Diagonals of square bisect each other at
right angle.

+ If two lines are perpendicular, then
product of their slopes is —1.
» Equation of line passing through the
point (x1, y1) having a slope ‘m’ is given by
Y —y1=mlx - xp).
Option (d) is correct.
Explanation:

As we know parametric coordinates of any point
2 2

on the hyperbola y—z - z—z =1is (btan0, asecH).
a

Here, given point (3tan0, 2sec0).
: a=2,b=3
yZ xZ
As we know ecentricity of hyperbola = - 7o 1
a
is given by

2
e= 1/1+Z—2
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e= 1+2
4
13
= e=4—
4
Vi3
= e=——
2
Hint:
+  Parametric coordinates of any point on the
yZ 2
hyperbola =-— 7o lis (btan®, asech).
a

b2
«  Eccentricity of hyperbola is e = 4|1+ -

65. Option (d) is correct.

66.

Explanation:

As we know the eccentricity of a circle is 0 i.e.
e =0 for a circle.

So, statement 1 is true.

We also know that eccentricity of a parabola is 1
i.e. e =1 for a parabola.

So, statement 2 is true.

We also know that eccentricity of an ellipse is
always less than 1 i.e. e < 1 for an ellipse.

So, statement 3 is also true.

Hint:

* The eccentricity ‘¢’ of a conic section is
defined to be the distance from any point
on the conic section to its focus, divided
by the perpendicular distance from that
point to the nearest direction.

If e = 0, the conic is circle

If e =1, the conic is parabola
If e < 1, the conic is ellipse
If e > 1, the conic is hyperbola,

Option (b) is correct.
Explanation:
Given: Direction ratios of two line {6, 3, 6} and
{3, 3, 0}.
As we know if two lines have direction ratios
{ay, by, c1} and {ay, by, c;}, then angle between
two lines is given by

aa,+bb, +cc,
\/a12 +b +¢ -\/az2 +b) +c,)
Here,a,=6,b1=3,c1=6,a,=3,by,=3,c,=0.
Let angle between two lines be 0.

cos 0=

67.
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c0s 0~ OB +B)B)+(6)(0)
\V36+9+36-4/9+9+0
= cos 6 = 18—+9
(9)(3v2)
27
= cos 6 = 9(3\/5)
1
= cos 0= E
T
= 0= 1
Hint:

+ If angle between two lines having
direction ratios {ay, by, ¢;} and {a,, by, ¢y}
be 0, the

a,a, +bb, +c.c,

\/alz +b%+c¢ -\/az2 +b,% +¢,’

cos 6 =

Option (b) is correct.

Explanation:

Given line

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

1 y+3_z-1
2 1 -2

=> Direction ratios of line = {2, 1, -2}

X=X — Y- — Z-z
a b c

=

[ Direction ratios of line

is (a, b, c)]

As we know if direction ratios of the line is {a, b,
¢}, thendirection cosine of theline willbe {I,m, n}

_{ a b c }
Vs + NP+ iR+ 4

.. Direction cosine of given line is {I/, m, n}

_{ 2 1 -2 }
\/4+1+4’ \/4+1+4’ \/4+1+4

2 1 -2
= umn= 3
Now, l4+m4+n4=(gj4+(lj4+(_—2j4
3 3 3
16 1 16
81 81 8l
33 11
Y



142

68.

69.

Hint:
» Ifa, b & c are the direction ratios of the line
then direction cosine of the line is {I, m, n}

_{ a b ¢ }
V4P + P+ i+ + 7

Option (c) is correct.
Explanation:
Given points A (1,7, -5) and B (-3, 4, -2)
As we know projection of two lines joining the
two points P (x, y1, z1) and Q (x,, y,, z) on the
line having direction cosines [, m & n is given by
P'Q" = |1(xy = x1) + m(yp — y1) + n(zp — z1) |
Now, direction cosine of y-axis is
{I,m,n} ={0,1,0}
.. Projection of the line segment joining A & B
on y-axis is
A'B'=10(-3-1)+1(4 - 7) + 0(-2 + 5)|
A'B' =3
Hint:
* Projection of two line joining the two
points P (x, 11, z1) and Q (x,, 1, 2) on
the line having direction cosines I, m & n
is given by
P'Q’ = [l(xy — x1) + m(y2 = y1) + 1z — 1)
» Direction cosine of y-axis is 0, 1, 0.

Option (c) is correct.
Explanation:
Given: The line joining the points (k, 1, 3) and (1,
-2,k +1) also passes through the piont (15, 2, —4)
As we know equation of line passing through
the points (xy, 1, z1) and (xy, ¥y, 2,) is given by
_ Y=Y _
Y2= W

. Equation of line passing through the points
(k,1,3)and (1, -2, k+1)is

x-k y-1_  z-3

1-k  —2-1 (k+1)-3

xX—X, z-2z,

X, =X, z,~2

x-k y-1 z-3
1-k -3 k-2
Since, line passes through the piont (15, 2, —4)
15-k 2-1 -4-3
-k 3 k-2

70.
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15-k -1 -7
= — = —=—
1-k 3 k-2
- 15—k —10 -7 -1
—_— = — 0 ——=—
1-k 3 k-2 3
= 45-3k=-1+kor-21=-k+2
= 4k=46 or k=23
23
= k:?ork:ZS

So, there are two possible values of k is possible.
Hint:
» Equation of line passing through the
points (x1, i1, z1) and (xy, Yy, Z,) is given by

X=X _ Y=Y _ Z—2z;
X=X Yo=Y L%
Option (c) is correct.
Explanation:
0,0,0)

I|’(
Ql > x+ty+z=3

Let P be the given point and Q be the foot of the
perpendicular.

Given: Equation of plane
X+y+z=3
.. Direction ratios of the normal of plane are
{1,1,1}.
As we know equation of line passing through
the point (xy, 1, z;) having direction ratios 4, b, ¢

I X—Xx Y-Y% _27%
b L= =
is given by . 2 -
-0 -0 -0
.. Equation of line PQ is & _Y _Z
1 1 1
= x:y:z:}\,

Let the coordinates of point Q be (A, 2, X)

Since, Q lies in the plane x +y +z =3
A+A+A=3

= r=1

.. Coordinate of Qis (1,1, 1).
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Hint:
0,0,0)

|
l —>x+y+z=3
Q Y

+ Useequation of line PQis x=y =z. Assume
the coordinates of point Q on line and
find the value of parametric coefficient by
satisfying the point Q in the plane.

71. Option (c) is correct.

Explanation:
Given: Vector 7 =ai +b}' is equally inclined to
both x and y axes and magnitude of the vector

is 2 units.

= )

= a*+b* =2

= P2+br=4 ...(1)

-+ Vector 7 =ai + b} is equally inclined to both
x and y axes.

(af +15)d
Let 0 be the angle between the 77— and
both x and y afis. @+ (1)
(af +5j) i (oi +b])J
= cos 0 = =
Jient ) e +b’ Q)
= cos 0= a_ B
2 2
= a=b
Put a = b in the equation (1), we get
P +at=4
= 20> =4
= a=+2
a=b
b=+2

So, value of a & b are £+/2 & +/2 respectively.
Hint:

+ Magnitude of vector 7=xi+yj is

7l = 2+ .

«  Ifangle between two vectors @ and b is 0

then cos 0 = ﬂ
|al b|

72.

73.
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Option (c) is correct.

Explanation:

Given: c=i+b , |ﬁ|=|E|¢0

Statement-1: As we know if P and § are

perpendicular, then p-4=0.

Now,

—laf-a-b+a-5-pl
lal* ~[s
=0 [+ lal =5]]

= C is perpendicular to @-b).

So, statement 1 is true.

Statement-2:

Now, ¢-(@xb) = (@+b)-(@xb)
—d-(Axb)+b-(@-b)
=[a @ b]+[b
=0+0
=0

= C is perpendicular to (dx E) .

[
faylt
[ I—

So, statement 2 is also true.

Hint:
« If p and 4 are perpendicular, then
pi=0.

y=yx.
. Useid-(bxd)=[d b ¢]

e Use #-%=|% and ¥

Option (c) is correct.

Explanation:

Given: |a+b| =la-b| =4

= |ﬁ+l;|2 = |H—E|2

— (@+D)-@+D) = @-b)-@-b) [-|5f =%-%]
—d-G+i-b+b-i+b-b =d-i—-i-b—b-i+b-b
Slaf +a-b+a-b+lol = g —a-5-a-5+[5]

= 47-b =0

= i-b =0

= alb
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74.

75.

Hint:

+  Squaring both the sides of given equation
and simplify using l#°=%-% and
Xj=7-%

« If two vector 4 and b are perpendicular
then -5 =0.

Option (c) is correct.

Explanation:

Given: 7, b and ¢ are coplanar.

= [a b ¢]-=

Let A = (27x3b)-4C +(5b x37) - 6i

= A=[2a 3b 4¢|+[5b 3¢ 6i]
{~Gxar=[p 4 7]}

= A= (2><3><4)[ b ]+(5><3><6)[EE(7]

- A=0+0  [v@bel=[pca=0]

Hint:

+ Ifd, band ¢ arecoplanar,then [a b ¢] =0.
e Use (ixb)-c=[abc].

Option (d) is correct.
Explanation:
Statement-1: As we know the cross product

of two vectors p and § is given by pxg=

|7[|d]sin 7 .

Let  lal =6l =1
—  l|axsl| = lallp|sine
= |ﬁ><5| =sin 6

As we know the range of sin 0 is [-1, 1].

So, it is not necessarily true that the cross
product of two unit vectors is always a unit
vector.

So, statement 1 is false.
Statement-2:

Let, 4 and b are two unit vectors.

= lal =1& ol =1

As we know the dot product of two vector p
and § is given by P-4 =|p||7|cos6.

= |ﬁ||l;|cose

76.
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= |Zz-5|=cose
-1<cos6<1

So, it is not necessarily true that dot product of
two vectors is always a unit vector.

So, statement 2 is false.
Statement-3:

Let  and b are two unit vectors.

= |al =|5| =1

Now, |a +5| = \lal* +16]" +23 -5
= \/1+1+ZE~E

= |ﬁ+5|
— la+bl = V2V1+d-b (1)

Now, li—5| = Vlal’ +[6]" —2a-5
= la-bl =V1+1-23-b
= la-bl =v2v1-7-b .2)

If angle between vectors 4 and b is 90°, then
i-b =0.

la-bl = V2

So, the magnitude of sum of two unit vector is

not always greater than the magnitude of their
difference.

= |ﬁ+E|:

So, statement 3 is also false.
Hint:
»  The cross product of two vectors p and §
is given by pxq = |]?7||(7|sineﬁ,
* The dot product of two vectors p and §

is given by p-q |p||q|cose
o |p+al=lpl +lal +2p-7
|p—al=\ll +lal ~27-3
Option (c) is correct.
Explanation:
Given: Tim™— —_1

x»a x* — g

LHS limit has % indeterminate form.

As we know if lim-——-~ f(x) has 9 or had
= g(x) *
indeterminate form, then lim——= flx ) &
x—a g(x) x—a g (x)
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77.

d
@ =X
hmdx— -1
x—a (x a )
N im ? logga—ax 1

= gx™ -0

; ,
x—a ax -1
1
= im2Z 82 _ 1,120
X—a ax
N a’log,a 0
a- ua—l
= log.a=0
= a=1
Hint:
0
« If limM has — or e indeterminate
x—a g(x) 0 0
x
form then im——= f&) f( )
x—a g(x) x~>a g (x)

o Use Limy=mt, L) =a'log,a
dx dx

Option (c) is correct.
Explanation:
. dx
Given: — =x+1
dt
d
it
x+1

Integrating both sides of above equation, we get

J.x+1 _J.dt
= In(x+1)=t+C
wAtt=0,x=0

In(1)=0+C
= C=0
In(x+1)=t
Now,at x=24m
t=In(24 +1)
= t=1n25
= t =In5%
= t=21In5
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Hint:

d
+ Use fl =dt, integrating both the sides
x

and solve further using the basic formulae
of indefinite integration from definion.

78. Option (d) is correct.

79.

Explanation:

Let T D A I RN ()

0 fx)+ fla—x)
As we know Ij g(x)dx = I g x)dx

o[
= b a0+ fa—(@—x)

o f®
=l
Adding equation (i) & equation (ii), we get
Jf@wa X

... (i)

fx)+ f(a- X)
N 20 = .[Ol-dx
= 21 = [x]p
= 2l=a-0=a
= I:Z
2
Hint:

 Use J.Oh g(x)dx = I; g(b—x)dx.
+ I f(x)=F(), then [ f(x)dx =F() - F(a).

Option (b) is correct.
Explanation:

x®+x°
= lim

Let —_
>-1x? +3x+2

0
Given limit has 6 indeterminate form.

f(x)

As we know if mZZ2 has — or =2
x—a g(x) 0 0
indeterminate form, then lim ﬂ—li &
x—a g(x) x—a g (X)
i(x3 +x%)
L= lim—a
x—-1

—(x*+3x+2
dx(x X +2)
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3x? +2x d
L= lim o (x™) = !
= -1 2x+3 [ dx (x ™ }
L 3(=1)% +2(-1)
= T 2(-1)+3
. Lo32
-2+3
Shortcut:
3 2
Let L= limzxi [9 form}
=1y +3x+2 0

= L=1
Hint:
- If limM has 9 or i indeterminate
x—a g(x) 0 0
form then limM = lim&.
x>a g(x) x—a g (x)

+  Use i(x”) =nx""
dx

80. Option (a) is correct.
Explanation:

Given: [ [f(x)+ f(-x)ldx =" g(x)dx
Let I= j g(x)dx
- 1= [ gdr+ [ g(e)dx
[ [ oy = [ By + [ s a<c < b}
Put x = - t in first integral, we get
1= [ ~g(-tdt+ [ g(x)dx
- I= [ g(-t)dt+ | g(x)dx
[ [ hodx = [ oy |
= I= [ g(-=x)dx+ [ g(x)dx
[ [ hodx = [ eyt

= I= ['lg(x)+g(-x)ldx

81.

82.
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= [T+ fx = [T ) + g(-))dx

= 8(x) = f(x)
Hint:
»  Use properties of definite integration

1. th(x)dx = '[:f(x)dx + Lbf(x)dx; a<c<b
2. Lb flx)dx = —J-: f(x)dx
3. [ fadx=[ f(t)dt

Option (b) is correct.

Explanation:
Given: y=+16-x°
= Y =16-x*

= 2+y’=16
= It represents circle of radius 4 units with

centre at (0, 0).
Y

(_41 0) (4r 0)

So, Area bounded by y= V16 —x* , y >0 and the

x-axis is A = %[n(él)z].
[-+ Area of circle of radius ‘7' is n?]

= A= %n(l6) =8n sq. units

Hint:

* Draw the graph of curve & identify the
required region and use area of circle is
nr2, where ‘7' is the radius of circle.

Option (c) is correct.

Explanation:
Given: y=-x+3x%+2x-27
d
As we know slope of the curve y =f(x) is % .
dy d 3 52
= = — (=" +3x"+2x - 27
Frlal (—x° + 3x“ + 2x )
d
= Y 32 6x+2

dx
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d n n-1 :|
w—(x")=nx
[ dx( )
As we know quadratic expression ax* + bx + ¢

. b
a < 0 has maximum value at x = —2— .

a
d_y has maximum value of x = _—6 =1
dx 2(-3)
Hint:
. dy
+ Slope of the curve y = f(x) is o
b

+  Quadratic expression f(x) = ax* + bx + ¢

. b
a < 0 has maximum value at x = e
a

83. Option (a) is correct.
Explanation:

Perimeter of AABC =24
= a+b+c=24

By Heron's formula,

Area of AABC = +/s(s —a)(s—b)(s —¢)

a+b+c
2

For maximum area, s(s — a)(s — b)(s — ¢) should
be maximum. Since, s is a constant (because the
perimeter is fixed). So, for maximum area, (s — a)
(s = b)(s — ¢) should be maximum. Now, (s — a)
+(5-b)+(5-¢)=3s—-(a+b+c)=36-24=12
= constant. As we know by AM-GM inequality,
a product xyz is maximum, if sumx + y + zis a
constant, when x =y =z.

where s =

.. For maximum area,
s—a=s—-b=s-c¢

= a=b=c

= a=b=c=8 [-a+b+c=24]

= AABC is equilateral triangle.

= /A =/B=/C=60°

Now, length of altitude = ¢ sin 60°

3
= Length of altitude =8 % = 43 cm
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Hint:
« Area of AABC =

\/s(s —a)(s=b)(s—c);
a+b+c

2
+ Use if x + y + z = constant, then xyz is

where s = , & sides of A area, b, c.

maximum when x =y = z.
84. Option (d) is correct.
Explanation:
Given: f(x)=el*!
Let us generalize the f(x) using the definition of
modulus function.

So, fo) = {e‘; x>0
e’; x<0
Differentiate the f(x) w.r.t. x, we get
e*; x>0
f'e= e i(—x); x<0
dx
d
[ (8= f’(g(x))~g’(x)}
x
s e; x20
= fre) = -, x<0

Let us check differentiability of f(x) at x = 0.
Now,L.HD.=f'(07)=—"=-1
RHD.=f'(0")=¢"=1
- LH.D.#R.H.D.
~.f'(0) does not exist.
Hint:
x; x20
« Use |x| = {—x; £<0
+ Function f(x) is differentiable at x = a if
L.H.D. =R.H.D. = Finite at x = a.

C W= W) 8 )
X

85. Option (d) is correct.

Explanation:
d
Let I= J =
secx +tanx
dx
= I= -[ 1 sinx
+
COSX COSX
CcoSXx
= I= dx
I 1+sinx
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86.

87.

Let 1+sinx =t = cosxdx =dt

1
I= |=dt
i
= I=In|t| +C
= I=In|1+sinx| +C
= I=1In 1+smx.cosx +C
Cos x
= I= ln|(secx+tanx)-cosx|+C
= I= In|(secx+tanx)|+1n|cosx|+C
= I= In|secx +tanx|+In +C
secx
= I = In|secx +tan x| - In|secx|+C
Hint:
+ Simplify the given integral using
trigonometric identities sec 6 = &
cos0

sin®

tan 0 = and then solve further using

substitution method.
«  Use In(ab) = Ina + Inb and Ina® = blna.
Option (b) is correct.

Explanation:

Let S —
sec’(tan™ x)

As we know 1 + tan20 = sec?0

= J dx
1+tan®(tan™" x)

dx

= I=
J‘1 +[tan(tan™ x)]*
d
- 1= jl +’; _ [ tan(tan~Lx) = ]
= I=tan'x + C
Hint:

«  Simplify using 1 + tan®0 = sec®.
«  Use tan(tan'x) = x.

formulae of indefinite
integration from definition.

+ Recall basic

Option (a) is correct.
Explanation:
Given: x+y=20

P=xy

88.

89.
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As we know, AM. > G.M.

N
20
N = (P)12
= 10 > (P)2
= P <100
.. Maximum value of P is 100.
Hint:

e UseAM.>GM.

Option (a) is correct.
Explanation:

Let f(x) = sin(Inx) + cos(Inx)

= f'(x)= % [sin(Inx) + cos(Inx)]
= f'(x)= % {sin(Inx)} + (j_x {cos(Inx)}
’ — i —q i
= f'(x) = cos(lnx) » (Inx) — sin(Inx) o (Inx)

{ di[f(g(x»l - f'(g(x»-g'(x)}
X

= f'(x) =cos(Inx) ( 1) — sin(Inx)- (%)

X

cos(Inx) —sin(ln x)

= f')=

X

Put x = e in the above equation, we get

f1(e) = cos(Ine) —sin(Ine)

cosl—sinl

= f@=
Hint:

. Tk ;—x[f(gum - f(8(x)- ')

[ tme=1]
e

« Use i(sinx)=cosx, i(cosx)=—sinx
dx dx

& i(lnx) = 1
dx X

Option (b) is correct.

Explanation:
Given: x=clcost&y=e'sint
dx  dx/dt
Now, — =
W ay T ay/ar
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90.

Now B

oW T T
dx

- _— =
dt

ax

= dar
dx

- _— =
dt
dy

Now, -2 =
ow T
dy

= dt
dy

= dt
dy

= dr

dx

dy
dx

- _— =
dy

)

- _ =

4y ),
Hint:

dx

] e —=
dy

[e' cost]

2|~

d d
e' —(cost)+cost—e'
dt dt
[ (o) =u'v+0'u]
—e'sint +cost -¢'
e'(cost —sint)
d ;.
—|e’ sint
dt[ ]
d d
e' —(sint) +sint—(e'
dt( ) dt( )
e' cost +sint-¢'

e'(sint + cost)
e'(cost —sint)
e'(sint + cost)

cost —sint

sint + cost

cos0—sin0
sin0+cos0

dx/dt
dy/dt

»  Use product rule of differentiation
(uv)' =uv' +ou'.

Option (a) is correct.

Explanation:

Let f(x) = sin 2x - cos 2x

= fx)=

1
= flx)= > sin 4x[ - sin 200 =2 sin o * cos a]

% x (2 sin 2x - cos 2x)

As we know the range of sinx is [-1, 1]

[f(x)]max =5

1
2
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Hint:

Simplify the given expression using trigo-
nometric formula sin2a =2sina - cosa .
Range of sin x is [-1, 1].

91. Option (a) is correct.

92.

Explanation:

d(e")
de’)  ix
d(x) da. .

T (x%)
de) e

= =

{ i(e*’) =¢* and i(x”) = nx“}
dx

dx
ety e
= d(x*)  ext-x
- d(e”) _ xe
d(x®) ex
Hint:
d(e")
. Use de”) __dx
d(x?)  d(x*)

dx

d
Use %(e") =" & E(x”) =nx"!

Option (b) is correct.

Explanation:

Given: lim

f)+1 _ 3
x>-1 x% -1 2

linjl{f(x)+1} 3

T imGn T2

=l (1) == flima’ 1)
S lim f()+1 == -1}
= lim f(x)+1 =0

- lim (x) = -1

Hint:

Simplify the given limit using algebra of
limits and solve further.
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93.

94.

95.

Option (a) is correct.

Explanation:
a+bx, x<1
Given: f(x)=9 5, x=1
b—ax, x>1

As we know if function is continuous at a point
then limiting value of a function is equal to the
functional value at that point.

So, for f(x) to be continuous at x =1
lim f(x) = lim f(x) =f(1)
x-1" x-1t
=  lim(a+bx) = lim(b—ax) =5
x—1" xo1t
= a+b=b-a=5
a+b=5
Hint:
+ If g(x) is a continuous at a point then

limiting value of g(x) is equal to the
functional value of g(x) at that point.

Option (b) is correct.
Explanation:

Given: f(x)=sinx
= f'(x)=cos x

f1(0) >0, Vx e (o, gj and f'(x) < 0, Vx (g nj

. f(x) is not strictly increasing function in the
interval (0, 7).
So, statement-1 is false.

f(6) < 0 Vx e(%" 3n)

. f(x) decreases in the interval x € (5771, Sn]

So, statement 2 is true.
Hint:
+ If function is increasing, then first
derivative of function is positive.

+ If function is decreasing, then first
derivative of function is negative.

Option (a) is correct.
Explanation:
Given function

flx) =3

96.

97.
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Let y=3*
Take logarithm on both sides

log y =log 3"
= logy=xlog3
N oo Jogy

log3
= x =logzy
loga
Because =log,(a
u logh 8)(@)

From here we can clearly say that domain of f(x)
=3"is Ri.e. (—o0, )
Hint:
«  Domain for exponential function, y = a* is
Rwherea e R &a=1.
» Use properties of logarithm:

loga
1. —— =1
logb O8f

2.loga™ =mloga

Option (a) is correct.
Explanation:
Order of differential equation is equal to the
number of arbitrary (independent) constants in
it.
Given, solutions of differential equation is
Y2+ 2y —cx+c2=0
Here number of arbitrary constant is 1 which
is c.

.. Order of differential equation is 1.

Hint:

*  Order of differential equation is equal to

the number of arbitrary constant in it.

Option (a) is correct.

Explanation:

* Degree of differential equation is defined
when differential equation can be expressed
in the form of a polynomial.

* When differential equation is expressed
in form of polynomial, then degree is the
power of highest order derivative in the
differential equation.

Given differential equation,

d’y

xX= —
dx

1+
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Squaring both the sides, we get

x2:1+—‘z
X

- Power of highest order derivative is 1.

.. Degree of differential equation is 1.

Hint:
Degree of differential equation is the
power of highest order derivative when

differential equation express in form of
polynomial.

98. Option (b) is correct.
Explanation:
Given: y=ae* +be™*

Differentiating both the sides of the above

equation w.r.t. x,

% = %(uex)+%(be’x)

= j—z =qae* —be™

Again differentiating above equation w.r.t. x,
Ly Loy

= Z% =ae* + be™

- B

Hint:

+ Use the method of eliminating the
arbitrary constants by differentiation it
two times (as two constants are present).

99. Option (c) is correct.
Explanation:

Given: Differential equation In (Z—y] +y=x.
x

dyj
o) o
= n(——) =x-y

dy

=L _ xy
= o e*

dy ¢
- dx e
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Integrating both the sides, we get
Ieydy = .[exdx

= &/+Ci=e"+C,
= ef-e=C_C [where C=C; - C,]
This is the required solution.

Hint:

+ Use variable separable method to find the

required solution.

100.Option (d) is correct.

Explanation:
Let I: Ie(ZInHlnxz)dx
= I= .[e““"z”“xz)dx [+ logb™ = mlog,b]
= I= je('“(xz“z)dx
[ log,b +log,c =log,bc]
= I= jeln(“q)dx
= I= _[x“dx [ Jog,x =x]
5
= I= % +C
Hint:

+ Use principle properties of logarithm,
log,b™ = mlog b, log,b + log,c = log,bc and
aloga® = x.
101.Option (c) is correct.
Explanation:
Arithmetic mean of n numbers is,
AM. = 2a; _tat..ta,
n n

Geometric mean of n numbers is,

n
GM.=n|[]a =nya,-a,-...-a,
i=1

So, we can clearly see that both A.M. and G.M.
uses all the data.

Shortcut:

AM. of n numbers = za
n

G.M. of n numbers = 74Tz,

So, both uses all the data.
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Hint:
» Recall the formula of A.M. of n numbers
and G.M. of n numbers.

102. Option (b) is correct.

Explanation:
Given:
Science | Arts | Commerce
No. of graduates 30 70 50
Total number of graduates = 30 + 70 + 50
=150

Now, when these are represents on pie chart,
then 150 graduates are represented by 360°

1 graduate is represented by 360" = 12

150 5

12
30 graduates are represented by r x 30°=72°

Hint:
* Recall the concept of representation of
data on a pie chart.

103. Option (b) is correct.
Explanation:
In a histogram, it is the area of the bar that
denotes the wvalue. While constructing a
histogram with non-uniform (unequal) class
intervals (widths), we must ensure that the area
of the rectangles are proportional to the class
frequency.
= The frequency of a class should be
proportional to the area of the rectangle.
Shortcut:
From the definition of histogram, the
frequency of a class is proportional to the
area of rectangle and not its height.

Hint:
* Recall the properties of histogram.

104.Option (c) is correct.
Explanation:
In simple regression analysis, the coefficient
of correlation, is a statistic which indicates an
association between the independent variables
and dependent variables.
By the properties of coefficient of correlation.

1. The coefficient of correlation lies between
-land 1.
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2. The coefficient of correlation is independent
of change of scale, which means some value
is multiplied or divided to observations.

3. The coefficient of correlation is independent
of change of origin of the variable X and Y,
which means some value has been added
or subtracted in observations. So, it is
independent of both change of scale and
change of origin.

Hint:
* Recall the properties of coefficient of
correlation.

105. Option (a) is correct.

Explanation:
Given: 2f, =198
n+1
For odd Xf, median = >
. n
Foreven  Xf, median= )

198
Median = T =99

99 is closest to frequency 76 which is for 3
number of peas.

.. Median = 3.
Hint:
* Recall the definition of median of
frequency distribution.
106. Option (b) is correct.
Explanation:

Given =M is mean of x{, -k, x, — k, ..., x, — k

> -k

n

= M=4
n
- Mo (x, —k)+(x, —k)+...+(x, —k)
n
X, +x, +..+x, nk
M= 1 2 _
= n n
= M=M' -k

) L X Xt tX,
Now, required mean=M' = ————

= M=M+k
Hint:

Sum of observations

e Usemean= -
No. of observations
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107. Option (c) is correct. 1 5
Explanation: = b+ 1= o
Given: Values are 73, 85, 92, 105, 120 — 22 _5t4+2-=0
Mean = T — 73+85+92+105+120 = 22— 4t—t+2=0
5 = (t-2)2t-1)=0
= X = a7 = t=2or 1
5 2
= x =9 = \/E =2o0r 1
5 _ n 2
Required value = Z(xi -X) m 1
i=1 = — =4or —
= (1~ T )+ (0= T )+ (13- T ) + (1= T )+ (5~ ) 4 4
—(73-95)+(85-95)+(92—95)+(105-95)+ (120~ 95) = m =4n or n = dm
=-22-10-3+10+25 Hint:
-0 + Use harmonic mean of x & y =
Shortcut: - f dy= \/—
Sum of deviation from mean is zero. geometricmean oty andy= yxy -
Hint: 109. Option (a) is correct.
, Explanation:
. Usemean=f=&. .P
n Given: Mean =100

X . Coefficient of variance = 45%
108. Option (d) is correct.

c
Explanation: CV = E
Given: HM.of m & n=x
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and

[o = standard deviation, p = mean]

GM.ofm&n=y

c=CV.xp
Sx =4y
= o= ﬂ>< 100
x 4 100
= —_ =
y 5 = c=45
Variance = 62 = (45)°
2mn
~HM.ofm&n= =X. -
ofmé&n o X =2025
and GM.of m&n=~mn =y il
»  Use coefficient of variance
x__ 2mm Standard deviati
Y (mn) M _ tandard deviation
Mean
4 2
= 5= $\/— 110. Option (c) is correct.
(m+ ) Explanation:
2 Jmn Given: P(A)=L,P(B)=M
- 5 m+n P(éj: P(ANB)
B P(B)
( A J > By addition theorem of probabilit
= =—
Nmn  Nmn 2 y P Y
P(Aj _ P(A)+P(B)-P(AUB)
N \/E L m_5 B) P(B)
n \m 2 By Axiomatic approach of probability,
Let % =t P(A UB) € [O/ 1]

= P(AUB) <1
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(Aj L+M-1
= Pl—]2—7—
B M

Hint:

A
+ Use conditional probability, P(E)

P(AnB
= PAND) and addition theorem of
P(B)
probability, P(AUB)=P(A)+P(B)-P(ANB)
+ Usethe Axiomaticapproach of probability,
probability lies between 0 and 1.

111. Option (b) is correct.
Explanation:
As we know, the mean or average of a data set is
found by adding all the numbers in the data set
and then dividing by number of values in the set.
- X
X = —-
n

Median is the middle value when a data setis in
ordered form (least to greatest)

Mode is the number that occurs most often in
the data set.

(1) 12,12,12, 12,24

12+12+12+12+24 72

Mean =
5 5
Median =12
Mode =12

(2) 6, 18,18, 18,30
6+18+18+18+30 90 _

Mean = 18
5 5
Median = 3" value = 18
Mode =18
Mean = Mode = Median

Hint:

*  Mean is found by adding all the numbers
of data set and then dividing by number
of values in the set.

e Median is the middle value when a data
set is in ascending order.

* Mode is the number that occurs most
often in data set.

112. Option (b) is correct.
Explanation:
Given: Mean of 12 observations = 75

Let two discarded observations be a and b.
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1

- 2
STy
2X;
= 75 = E
= Xx; =75x12
Mean after observation a and b are discarded
= 65.
- 65 = Zx; —(a+b)
10
= XZx—(a+b)=650
= (a+b)=(75x 12) — 650
= a+b=250
a+b 250
Mean of a & b= > =5
= Mean=125
Hint:
&

e Usemean=x = where 7 is number

n
of observations.

113. Option (c) is correct.
Explanation:
Given: kis one rootof x(x + 1) +1=0
= x*+x+1=0

By Sridharacharya rule, roots of ax®+bx+c=0

are
e —b+b* —4ac
- 2a
N - “1++1-4
a 2
N —-1+i3
X =
2
Let k= “1+iy3 and B = 1431
2 2
o (-1+iv/3)°
- 4
N 2 1-3-23i
B 4
—2-2/3i
= —=
= 4
= K= 15
2

= =B
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Shortcut:
x(x+1)+1=0
= 2P+x+1=0
-1£+1-4
= x= 5
~1+i3
T2

= Roots are ® and ®?
Letk=0?’and f=o
= (0?)=0’o=0
=8
Hint:
«  Roots of ax? + bx + ¢ =0 are
e —b+b* —4ac

2a

114. Option (c) is correct.
Explanation:
Let number of observation = n

GM. = nyx; - x,...x,
= 10 = nyx, - x,-...x,

New observations are 3x14, 3x24, 3x34, 2 3x 0t

n

New GM.=ny3x*-3x," 3x,*-...-3x,*
= n\/(3)”-(x1~x2~x3~...~xn)4
= 3(”1/’(1 Xy Xyt X, )4
=3(10)*
= 30000
Hint:

+ UseGM. = nyx;-x,-...-x,

115. Option (a) is correct.

Explanation:
Given: PA U B) = %
1
PAANB)=—
3
-1
P( )=+
(=3
By complement rule of probability,
P(A)=1-P(A)
= pay=1-1-1
2 2
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By addition theorem of probability,

P(A U B) = P(A) + P(B) - P(A N B)
5
> L pp-L
6 2 3

R by S L.l 5-3+2 4 2

6 2 3 6 6 3
Statement 1: A and B are independent events.
As we know, if P(A n B)=P(A) - P(B) then A and
B are independent events.

12 1
P(A)P(B) = Sx=7 =P(ANB)

. A and B are independent events.
So, statement 1 is correct.

Statement-2: A and B are mutually exclusive
events.

As we know, if P(A n B) =0 then A and B are
mutually exclusive events.

P(AmB):%io

So, A and B are not mutually exclusive events.
So, statement 2 is incorrect.
Hint:
»  Use the definition of independent events
and mutually exclusive events.
+ Use addition theorem of probability and

complement rule of probability to find
P(A) and P(B).

116. Option (c) is correct.

Explanation:
Given: Set of 15 observations
n=15
As we know,
ZX.

Average= X =—
n
X,

1

15

- Sx, =15%

=

=

Let x, was the observation recorded wrongly x,
was corrected observation.

—, zx;' Zx/
Let new average = ¥’ = —— = —
n 15
XX -x, +x,
15

As x," and x, has difference of only tens digit, it
must be 3 instead of 8.
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= x, — x, = 8(10) — 3(10) = 50
— _ le _(xﬂ_xﬂ’)
15 15
_, __ 50
= xX'=xXx-—
15
_, _ 10
= X'=xXx-——
3

10
. New average is reduced by 3

Shortcut:
—_  2x
Let X = —-
€ 15
_ _ xx.'
New X =x' = —
15
Difference between old and new
observation = x, — x,’
=8(10) — 3(10)
=50
X, -x '
- )
15 15
= i f_@
ST
_ 10
= FeE—
So, new average is reduced by ? .
Hint:
*+ Average=X = 4
n
« Difference between old and new

observation = 8(10) — 3(10) = 50.

117. Option (c) is correct.
Explanation:
Given:
E : Head on first toss
F : Head on second toss
Coin is tossed twice.
Sample space = {(H, H), (T, H), (H, T), (T, T)}
E={H, H), (H,T)}
2 1

o173
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F={(H, H), (T, H)}
ENF={H H)}
P@mmzi

By addition theorem of probability,
P(E UF)=P(E) + P(F) - P(EnF)
111 3
= —4—— = —
2 2 4 4
Shortcut:

Sample space = {(H, H), (H, T), (T, H), (T, T)}
EUF={H, H), H,T), (T, H)}

3
PEUF)=—
EUP)=

Hint:

+ Use addition theorem of probability,
P(A) + P(B) - P(A n B) =P(A U B)

118. Option (d) is correct.
Explanation:

2 5
Given: Mean = —, Variance = 3

Let n=number of events,
p = probability of occurrence of events

g = probability of non-occurrence of event

2
Mean=np= —
n=np 3
. 5
Variance = npq = 35
N _5/9_5
72376
5 1
Also, =1-g=1-—=—
p q 6 6
2
d = —
an np 3
2/3
= n=1/6 =4

P(X=2) ="Cy(p)*(9)">

(g

4x3 1 5x5
= X X
2  6x6 6x%x6




SOLVED PAPER - 2021 (1)

25
" 216
Required probability = =l
216
Hint:
+ For binomial distribution, mean = np
and variance = npq where # is number of

trails, p is probability of success and g is
probability of failure.

© PX=n)="C(p) @™

119. Option (d) is correct.
Explanation:
Given: Scores are 10, 12, 13, 15, 15, 13, 12, 10, x.
Mode is 15.

As we know, the mode of n observations is the
number that has the highest frequency.

Here, frequency of score ‘12" =2
Frequency of score ‘13’ =2
Frequency of score ‘15" =2

So, for mode to be 15, its frequency must be the
highest so x = 15.

= Frequency of score ‘15" =3
x=15
Shortcut:

For mode to be ‘15, its frequency must be
highest

= x =15.
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Hint:
» Recall that mode of n observations is the
number that has the highest frequency.

120. Option (c) is correct.
Explanation:
Given:

P(A) = % and P(B) =

|,

Statement 1:

As we know

min-(P(A U B)) = max-(P(A), P(B))
P(A) > P(B)

=  min(P(AUB))= %

So, statement 1 is correct.

Statement 2:

As we know, max:(P(A n B)) = min-(P(A), P(B))
P(B) < P(A)

5
= max.(P(AnB))= 3
So, statement 2 is also correct.
Hint:

*  Use min(P(A U B) = max:(P(A), P(B)) and
max-(P(A n B)) = min-(P(A), P(B))



