MATHEMATICS
QUESTION PAPER
MOBMNRL 2022

Naval Academy
Time : 2:30 Hour Total Marks : 300

Important Instructions :

1. This test Booklet contains 120 items (questions). Each item is printed in Mathematics. 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. How many four-digit natural numbers are 5. Consider the determinant
there such that all of the digits are odd? a, a, a,

@) 625 (b) 400
(c) 19 (d) 120

A=lay ay ay

a31 aSZ ﬂ33

2. Whatis i 2" C(n, r)equal to?
r=0

If a13= yz, ay3=zx, az3=xy and the minors of a3,
A3, A3 are respectively (z—y), (z—x), (v — x)then

(@ 2" (b) 3" what is the value of A ?
() 2% (d) 3> @ E-ye-2)y-x)
3. If different Permutations of the letters of b) (x-y)(y-2)(x-2)
the word ‘MATHEMATICS' are listed as in a (© x-Ye-Ny-2)(x+y+2)
dictionary, how many words (with or without (d) Gy+yz+z)x+y+2)
meaning) are there in the list before the first
word that starts with C ? 1 0 0
(@) 302400 (b) 403600 6. If A=/0 cos® sinO |, Then which of the
(c) 907200 (d) 1814400 0 sin® —cos6
4. Consider the following statements : following are correct ?
1. If f is the subset of Z xZ defined by 1. A+ adjAis a null matrix
f={(xy, x-y); x,y €Z}, then fis a function 2. A+ adjAis a null matrix
from Z to Z. 3. A-Alisanull matrix
2. Iffisthe subset of NX N defined by f ={(xy, Select the correct answer using the code given
x + y); x,yeN},then fis a function from N below:
toN. (a) 1and2only
Which of the statements given above is/are (b) 2and 3 only
correct ? () 1land3only
(@) Tonly (b) 2only (d) 1,2and3

(c) Bothland2 (d) Neither 1 nor 2
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10.

11.

12.

13.

14.

If X is a matrix of order 3 X 3, Y is a matrix of
order 2 X 3 and Z is a matrix of order 3 X 2,
then which of the following are correct ?

1. (ZY)Xis a square matrix having 9 entries.
2.  Y(XZ)is a square matrix having 4 entries.
3.  X(YZ)is not defined.
Select the correct answer using the code given
below:
() 1and2only (b) 2and 3 only
(c) 1land3only (d) 1,2and3
For how many quadratic equations, the sum of
roots is equal to the product of roots ?
(@ 0 (b) 1
(c) 2 (d) Infinitely many
Consider the following statements:
1. The set of all irrational numbers between
J2 and J5is an infinite set.
2. The set of all odd integers less than 100 is
a finite set.
Which of the statements given above is/are
correct ?
(a) 1only (b) 2only
(c) Both1and 2 (d) Neither 1 nor 2
Consider the following statements :
1. 244+6+..+2n=n*+n
2. The expression n°+ n + 41 always gives a
prime number for every natural number n
Which of the above statements is/are correct ?
(a) lonly (b) 2only
(c) Both1and 2 (d) Neither 1 nor 2
Let pgq(p>q) be the roots of the quadratic
equation x*+ bx + ¢ = 0 where ¢ > 0. If
p* + ¢’ 11pg = 0, then what is p —q equal to ?
(@ 34c (b) 3c
() 9c (d) 9
What is the diameter of a circle inscribed in a
regular polygon of 12 sides, each of length 1
cm?
(a) 1+ v2em (b) 2+ V2 cm
(© 2+ /3 cm (d) 3+ V3em
LetA={7,8,9,10,11,12,13,14, 15,16} and let
f: A — N be defined by f(x) = the highest prime
factor of x. How many elements are there in the
range of f?
(@) 4 (b) 5
(c) 6 (d 7
Let R be a relation from N to N defined by
R= {(xy):xy eN and x*=y’}.Which of the
following are not correct ?
1. (x,x) eRforallx eN

15.

16.

17.

18.

19.

20.

21.
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2. (xy)eR= (yx)eR

3. (xy) € Rand(y,z) eR=(x, 2)e R

Select the correct answer using the code given
below:

(@) land2only

() 1land3only
Consider the following :
1. AnB=AnC=B=C

2. AUB=Au(C=B=C

Which of the above is/are correct ?

(a) lonly (b) 2only

(c) Bothland2 (d) Neither 1 nor2

Consider the following for the next three (03)
items that follow :

1+isin®
Letz=ﬂwherei=ﬁ

(b) 2and 3 only
(d) 1,2and3

1-isin
What is the modulus of z?
@ 1 ®) V2
(c) 1+ sin%0 (d) ﬁ
1-sin"60

What is angle 6 such that z is purely real?

2n+1
@ w Gl
() nm (d) 2nmonly

where 7 is an integer

What is angle 0 such that z is purely imaginary?

@ = m T
() nm (d) 2nrn

where 7 is an integer

Consider the following for the next three (03)
items that follow :

Let P be the sum of first n positive terms of
an increasing arithmetic progression A. Let Q
be the sum of first n positive terms of another
increasing arithmetic progression B. Let P: Q =
(51 + 4): 9n + 6)

What is the ratio of the first term of A to that of B?

(a) 1/3 (b) 2/5

(c) 3/4 () 3/5
What is the ratio of their 10" terms ?
(a) 11/29 (b) 22/49
(c) 33/59 (d) 44/69

If d is the common difference of A, and D is the
common difference of B, then which one of the
following is always correct ?

(@ D>d (b) D<d

(c) 7D >12d (d) None of the above
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22,

23.

24.

25.

26.

27.

28.

29.

Consider the following for the next three (03)
items that follow :

Consider the Binomial Expansion of (p + gx)°:

What is the value of g if the coefficients of x>
and x%are equal ?

@ p (b) 9
(c) 1 d p?
p

What is the ratio of the coefficients of middle
terms in the expansion (when expanded in
ascending powers of x)?

(@) pg (b) p/q

() 4p/5g (d) pg)

Under what condition the coefficients of x’and
x*are equal ?

(a) pg="72 (b) p*g* =72

() p:gq=2:7 (d) ph¢*=2:7
Consider the following for the next three (03)
items that follow :

Consider the word ‘QUESTION":

How many 4-letter words each of two vowels
and two consonants with or without meaning,
can be formed ?

(@) 36 (b) 144

(c) 576 (d) 864

How many 8-letter words with or without
meaning, can be formed such that consonants
and vowels occupy alternate positions ?

(a) 288 (b) 576

(c) 1152 (d) 2304

How many 8-letter words with or without
meaning, can be formed so that all consonants
are together ?

(a) 5760 (b) 2880

(c) 1440 (d) 720

Consider the following for the next three (03)
items that follow :

Let A be the determinant of a matrix A, where

1 412 413

A=|ay ay ay |and Cyy, Crp, Cizbe the cofactors

431 A3 A3z
of ayy, aqy, a;3 respectively.

What is the value of a;;Cq; + a1,Cqp + a13C13?
(@ 0 (b) 1

() A (d) -A

What is the value of 4,;Cq; + a55Cq5 + 353C13?
(@ 0 (b) 1

(c) A (d -4
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uZl ﬂ31 all
30. What is the value of |#y 45 ay3(?
uZZ a32 alZ
@@ o0 (b) 1
() A (d) -A
Consider the following for the next three (03)
items that follow:

Let f(x) be a function satisfying f(x + y) = f(x)f(y)
for all x,y € N such that f(1) = 2:

31. If ) f (x)=2044, then what is the value of 1 ?
x=2

@@ 8
(© 10

(b) 9
d) 11

5
32. Whatis Zf (2x —1) equal to?
x=1

() 341
(c) 1023

(b) 682
(d) 1364

6
33. Whatis ) 2" f(x) equal to?
x=1

(a) 1365 (b) 2730
(c) 4024 (d) 5460
Consider the following for the next three (03)
items that follow :
A university awarded medals in basket ball,
football and volleyball. Only x students (x <6)
got medal in all the three sports and the medals
went to a total of 15x students. It awarded 5x
medals in basketball, (4x+15) medals in football
and (x + 25) medals in volleyball.

34. How many received medals in exactly two of
the three sports ?

(a) 30-4x (b) 35-7x
(c) 40-7x (d) 45-5x
35. How many received medals in at least two of
three sports ?
(@) 30-6x (b) 35-6x
(c) 40-5x (d) 40-6x
36. How many received medals in exactly one of
three sports ?
(a) 21x-40 (b) 21x-35
(c) 20x-35 (d) 20x-25
Consider the following for the next three (03)
items that follow :

0 sin* 6
Let A=|cos*0 0 sin’0 | and

cos’6 0

cos> 0

sin® 0

A =P + Q where P is symmetric matrix and
Q is skew-symmetric matrix.
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37. Whatis P equal to ?

0 1/2 1/2
(@ |1/2 0 1/2
1/2 1/2 0
011
(b) |101
110
0-11
(c) cos20|1 0 -1
-1 10
0 1/2 1/2
(d) cos20{1/2 0 -1/2
-1/21/2 0
38. Whatis Q equal to ?
0 1/2 1/2
@ |1/2 0 1/2
1/2 1/2 0
011
(b) [101
110

39.

0-11
(c) cos20|1 0 -1
-1 10

0
iz
What is the minimum value of determinant of
A?

(a)

cos 26
(d)

)
e

%
e

1
® -

BW -

() (d 1

Consider the following for the next three (03)
items that follow

ABC is a triangular plot with AB= 16 m, BC =
10 m and CA = 10 m. A lamp post is situated at
the middle point of the side AB. The lamp post
subtends an angle 45° at the vertex B.

40. What is the height of the lamp post ?

(A 6m
(c) 8m

(b) 7m
(d) 9m

41.

42,

44.

73

Whatis ——equal to ?
sin 50
(@A 17m (b) —m
40 5
() —m (d) 16
Whatis cos A + cos B + cos C equal to?
41
1 b) —
(@) ®)
37 33
22 d =
© - (d) -

Consider the following for the next three (03)
items that follow:

There are two points P and Q due south of a
leaning tower, which leans towards north. P is
at a distance x and Q is at a distance y from the
foot of the tower (x>y). The angles of elevation
of the top of the tower from P and Q are 15° and
75° respectively.

. At what height is the top of the tower above the

ground level ?

xX-Yy xX-Yy
() 23 (b) NG

xX-y xX-y
() 1 (d) 5

If 8 is the inclination of the tower to the
horizontal, then what cotf equal to?

V3(x-y) V3(x-y)
@ 2oy & TR
V3(x+y) V3(x+y)
(© 2o, @ T

. What is the length of the tower ?

()

(b)

‘- 5
c Y ylap X227
(c) 4\/5\/1 {2

(d)

46. What is the value of cosec [_ 731 j?

3

2 2

(@ 7 (b) G
(c) 2 (d) -2
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47.

48.

49.

50.

51.

52,

53.

54.

What is the value of

5m 7 117 T
cos| — |+ cos| — |+ 2 cos| — |cos| — |?
17 17 17 17 )

What is the value of tan [%}

(a) \/E -1 (b) \/E +1

© 1-42 @ -(V2+1)

What is tan™! cot(cosec™! 2) equal to ?
T T

(@ 3 (b) 3
T T

(o) 1 (d) 3

In a triangle ABC, a = 4, b = 3, ¢ = 2. What is
cos3C equal to ?
7 11
(@ — (b) —
128 128
7 11
() = d —
64 64
What is cos36° — cos72° equal to ?
J5 J5
(@) — (b) ——
2 2
1 1
() — (d) —
2

If sec x =§and x lies in the fourth quadrant,

then what is the value of tan x + sin x ?

625 343
(@) -2 (b) -2
168 600
62 4
© 9% @ 3%
168 600
What is the value of tan?165° + cot? 165°?
(@ 7 (b) 14
(© 43 (d) 83
What is the value of
sin [Znn + 5%] sin (Zmr — %J, wheren eZ?
@ - b) —
4 4
1 3
© 3 @

55.

56.

57.

58.

59.

60.

61.
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If1 + 2 (sin x + cos x)(sin x — cos x) = 0 where
0 <x <360°, then how many values does x take?
(a) Onlyonevalue (b) Only two values
(c) Only three values (d) Four values
Consider the following statements in respect of
the line passing through origin and inclining
at an angle of 75° with the positive direction of
x-axis : 1
1. The line passes through the point [11 N j

2. The line entirely lies in first and third
quadrants.

Which of the statements given above is/are

correct ?

(a) lonly (b) 2only

(c) Bothland2 (d) Neither 1 nor2

If P(3, 4) is the mid-point of a line segment

between the axes, then what is the equation of

the line?

(@ 3x+4y-25=0 (b) 4x +3y-24=0

(c) 4x-3y=0 (d 3x-4y+7=0

The base AB of an equilateral triangle ABC with

side 8 cm lies along the y — axis such that the

mid-point of AB is at the origin and B lies above

the origin. What is the equation of line passing
through (8,0) and parallel to the side AC?

(@ x-3y-8=0

b) x+3y-8=0

(0 Bx+y-8/3=0

(d) VBx-y-8J3=0

The centre of the circle passing through origin
and making positive intercepts 4 and 6 on the
coordinate axes, lies on the line

(@A) 2x-y+1=0

(b) 3x-2y-1=0

(c) Ix-4y+6=0

(d 2x+3y-26=0

The centre of an ellipse is at (0, 0), major axis is
on the y-axis. If the ellipse passes through (3, 2)
and (1, 6), then what is its eccentricity ?

(@) % (b) V3
(©) @ d) 5

An equilateral triangle is inscribed in a parabola
x*= /3y where one vertex of the triangle is at
the vertex of the parabola. If p is the length of
side of the triangle and g is the length of the
latus rectum, then which one of the following
is correct ?

@@ p=q

© p=23g

(b) p=+3q
(d) 2J3p=gq



SOLVED PAPERS: 2022 (1)

62.

63.

64.

65.

66.

67.

Consider the points A(2, 4, 6), B(-2, -4, -2), C(4,

6, 4) andD(8, 14, 12). Which of the following

statements is/are correct?

1. The points are the vertices of a rectangle
ABCD.

2. The mid-point of AC is the same as that of
BD.

Select the correct answer using the code given

below:

(a) lonly (b) 2only

(c) Both1and2 (d) Neither 1 nor 2

Consider the equation of a sphere x* + 1> + 2

— 4x — 6y — 8z =16 = 0. Which of the following

statements is/are correct ?

1. z-axisis tangent to the sphere.

2. The centre of the sphere lies on the plane

x+y+z-9=0.

Select the correct answer using the code given

below:

(a) 1only (b) 2only

(c) Both1and2 (d) Neither 1 nor 2

A plane cuts intercepts 2, 2, 1 on the coordinate

axes. What are the direction cosines of the

normal to the plane ?

(@) <2/73,23,13>
112} (2 1)

©O\% &l D\E BT

Consider the following statements :

1. The direction ratios of y-axis canbe < 0, 4,
0>

2. Thedirection ratios of a line perpendicular
to z-axis canbe < 5,6,0 >

(b) <13,2/3,2/3>

Which of the statements given above is /are
correct ?

(a) 1only
(c) Both1and2

(b) 2only
(d) Neither 1 nor 2

PQRSisaparallelogram. If PR = gandQS = b,
then what is PQequal to?
(@ a+b (b) 4~ b
(@ “*b @ 2=t
2 2

Let aand Egre two unit vectors such that i + 2b

and 5i — 4bare perpendicular. What is the angle

between aand b?
Y

@@ — (b)

wla o
Nja w3

() (d)

68.

69.

70.

71.

72.

73.

74.

75.

76.

75

Let 4, b and ¢be unit vectors lying on the same
plane. What is {(3?1 + 25) x (5d — 45)}(5 + ZE)
equal to ?

(@ -8 (b) -32

(c 8 (d) 0

What are the values of x for which the angle
between the vectors 2x% +3xj +k
i — 2]+ x*k is obtuse ?

(a) 0<x<2 (b) x<0

() x>2 (d O0=sx=<2
The position vectors of vertices A, B and C of
triangle ABC are respectively j+k, 3i + j + 5k
and 3j + 3k. What is angle C equal to ?

(a) (b)

and

Nja &3

(©) (d)

wla o3

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) O

(0 1 (d) 2

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

(@ 7 (b) 5

(0 4 (d) 3

What is the minimum value of the function
f(x) = logyo(x® + 2x + 11) ?

(@ o0 (b) 1

(c) 2 (d) 10

What is_[(xx )2 (1 + Inx) dx equal to ?

(@) ¥x+c (b) Exzx +c

() 2x* +¢ (d) %xer c

What isje" {1 + Inx + xInx}dx equal to?
(a) xe‘lnx+c (@) x%Inx +c
() x+elnx+c¢ (d) xe* +Inx+c

cos x)l‘5 —(sin x)15

4/Sin x. cos x
(@) ./sinx —./cosx +c
(b) Jsin x +/cos x +¢

(© 2

(d) %,/sin X +%,/cosx +c

What is j ( dxequal to?

sin x + 2,/cos x + ¢
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77.

78.

79.

80.

81.

82.

83.

84.

xyx* - 16
Ity :T—8 ln‘x +4/x? —16‘, then what

dy

is~Zequal to ?
dx

(@) xyx*-16
(©) Jxr—16

(b) x—4x*-16
(d) 4yx*-16

If y = (x)*, then which one of the following is
correct ?

dy _
(@ Z+xy(@+2nx)=0

dx

) Z_V— xy (1 + 2lnx) = 0

X
(c) dy_ 2xy (1 +Inx) =0
dx

) Yo+ =0
dx

What is the maximum value of 3 (sin x — cos x)
+ 4(cos x —sin®x) ?

@ 1 (b) 2

(© V3 (@ 2

What is the area of the region (in the first
quadrant) bounded by y=1-x* y = x and

y=0?
T 0
@ 7 (b) A
T T
(0) 3 (d) D)

What is the area of the region bounded by
x- |yl =0andx-2=07?

(@ 1 (b) 2

(c) 4 (d) 8 Fa)+ £(B)
a)+

If fla) =y/sec2 o —1, then whatis = —~

equal to? 1= f(@)f(P)

@@ fla-B) (b) flo+P)

(@) fla) (B) (d) floB)

If f(x) = In(x +/1+x%), then which one of the

following is correct ?

@ f)+fx)=0 (b) fl)-flx)=0

(c) 2f(x)=f(-x) (d) f(x) = 2f(-x)
What s lim ﬁequal to?

(a) BN

® 5

85.

86.

87.

88.

89.

90.

91.

92.

93.
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(© V2

(d) Limit does not exist

What is lim dx - ﬂequal to?
«>Z Cosx
(@ —4 (b) -2
() 2 (d) 4
X2+ x+ |y _
If f(x) = —————, then what s llrr(l) f(x) equal
to? o
@ o0
(b) 1
() 2

(d) )1(113}) f(x) does not exist

sin® (x + ) —sin’ x

What is lim equal to?
h—0 h

(a) sin’x (b) cos*x

(c) sin2x (d) cos2x

Let f(x) be a function such that f'(x)= g(x) and

f(x) = -f(x). Let h(x)= {f(x)}*> + {g(x)}* Then
consider the following statements:

1. h@3)=0

2. h(l) = h(2)

Which of the statements given above is/are
correct ?

(a) lonly (b) 2only
(c) Bothland2 (d) Neither 1 nor2
2
Ify=1In? xz—x+1 ,thenwhatisd—yatxzo
¥ +x+1 dx

equalto?
(@ -2 (b) 0
(0 1 (d) 2

d (1 +xt +x° J N )
If —| ——— |=ax +bx’, then which one of

1-x* +x*

the following is correct ?
(@ a=0b (b) a=2b
(c) a+b=0 (d 22 =0

Under which one of the following conditions
does the functionf(x) = (p sec x)? + (g cosec x)?
attains minimum value ?

(@) tan’x = i (b) cot’x = 1

(¢) tan’x=pq (d) cot’x = ppq
Where does the function f(x)= Z X - ]
attains its minimum value ? i=

(@ x=35 (b) x=

(c) x=45 (d x=5

Consider the followm% statements in respect of

1,0 <3
the function f(x) = " < |x|
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1. The function attains maximum value only

atx =3
2. The function attains local minimum only
atx =10
Which of the statements given above is/are
correct ?
(a) 1only (b) 2only

(c) Both1and 2 (d) Neither 1 nor 2
(1
94. What is IO In (; - 1jdx equal to?

(a) -1
() 1

(b) 0
(d) In2

95. If J-:/Z(sin4 X + cos* x) dx =k, than what is the

207 . 4 4
value of I() (sm X + cos x)dx?

(@) k (b) 10k
(c) 20k (d) 40k
96. What is J:ﬂ//zz (e“’” sin x + "™ cos x)dx equal

to?

2 2
(a) e”—1 (b) e"+1

e
2

© 1=° (d 0

e

97. What is the area of the region enclosed in the
first quadrant by x*+ y* = 7%, y = sin x and

x=07?

(a) %_1 (b) ”Z—z
 _ QT

@ -1 @ -2

98. Consider the following statements :
1. The degree of the differential equation
d—y+cos(j—yj:0151.

dx x

2. The order of the differential equation

5 3
(Z—g} + cos (Z—yj =0is 2.
X x

Which of the statements given above is/are

correct?

(a) 1only (b) 2only

(c) Both1and2 (d) Neither 1 nor 2
99. What is the differential equation of the family

of parabolas having vertex at origin and axis

along positive y-axis ?

@@ «x Zy +2y=0

X

) x% _oy-0
dx

© y%iov-0 @ y¥_2x¢-0
dx dx

77

100.What is the solution of the differential equation
(dy — dx) + cos x(dy + dx) = 0?

(a) y=tan % —-x +c

() v=~tan| 5] x+
y= > a 5 -Xx +c

(c) y= Ztan[gj—x +c

(d y= tan(%)— 2x +c

101.Let x be the mean of squares of first n natural
numbers and y be the square of mean of first

55
n natural numbers.If §= —, then what is the

value of n? 42
(a) 24 (b) 25
(c) 27 (d) 30

102.What is the probability of getting a composite
number in the list of natural numbers from 1 to
50?

7 17
7 b 7
@ 10 ®) 25
© 18 @ 3
25 50

103.If n >7, then what is the probability that C(#, 7)
is a multiple of 7?

1

@@ 0 ®) -
1

© 2 (d 1

104.Two numbers x and y are chosen at random
from a set of first 10 natural numbers. What is
the probability that (x + y) is divisible by 4 ?

@ 1 b) 2
5 9
8 7
8 a 7
() pE (d) e

105.A number x is chosen at random from first n
natural numbers. What is the probability that
the number chosen satisfies x +1> 27?

x
1 1
(@ — b) —~
n

(2n)

(d 1

106.Three fair dice are tossed once. What is the
probability that they show different numbers
that are in AP ?

1 1
- b) —
@ 12 ®) 18
1 1
9 % @ %
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107.1f P(A) = 0.5, P(B) = 0.7 and P(AnB) = 0.3, than
what is the value of P(A'nB) + P(A'nB) +

P(ANB')?
@) 06 (b) 07
(c) 08 (d) 09

108.Five coins are tossed once. What is the
probability of getting at most four tails?

31 15
il b) =
@ = ® 2
@ 2 @ Z
32 8

109.Three fair dice are thrown. What is the
probability of getting a total greater than or
equalto 157

@ 2 b) L
216 12
17 5
17 d 2
(© 216 @ 54

110.The probability that a person hits a target is 0.5.
What is the probability of at least one hit in 4

shots ?

@ L b L
8 16

@ 2 d
16 8

111.A box contains 2 white balls, 3 black balls and
4 red balls. What is the number of ways of
drawing 3 balls from the box with at least one
black ball ?

(a) 84 (b) 72
(c) o4 (d) 48

112.During war one ship out of 5 was sunk on an
average in making a certain voyage. What is the
probability that exactly 3 out of 5 ships would
arrive safely ?

1 2
() 16 b) 32
625 625
@ o @ 12
625 625

113.A card is drawn from a pack of 52 cards. A
gambler bets that it is either a spade or an ace.
The odds against his winning are
(@ 9:4 (b) 35:17
(c) 17:35 (d) 4:9

114.The coefficient of correlation between ages
of husband and wife at the time of marriage
for a given set of 100 couples was noted to be
0.7. Assume that all these couples survive to
celebrate the silver jubilee of their marriage.

Oswaal NDA/NA Year-wise Solved Papers

The coefficient of correlation at that point of

time will be
(@ 1 (b) 09
(c) 07 (d) 03

115.The completion of a construction job may be
delayed due to strike. The probability of strike
is 0.6. The probability that the construction job
gets completed on time if there is no strike is
0.85 and the probability that the construction
job gets completed on time if there is a
strike is 0.35. What is the probability that the
construction job will not be completed on

time ?
(a) 0.35 (b) 0.45
(c) 0.55 (d) 0.65

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

The mean and standard deviation (SD) of
marks obtained by 50 students of a class in 4

subjects are given below :

Subject Mut?cesmat- Physics | Chemistry | Biology
Mean 40 28 38 36
Marks

SD 15 12 14 16

116.Which one of the following subjects shows
highest variability of marks ?

(a) Mathematics

(b) Physics

() Chemistry

(d) Biology

117.What is the coefficient of variation of marks in

Mathematics ?

(@) 37.5% (b) 38.0%

(c) 38.5% (d) 39.0%
Consider the following for the next three
(03) items that follow :

Consider the following grouped frequency
distribution :

Class 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60

Frequency| 1 2 4 6 4 3

118. What is the median of the distribution?

(a) 34 (b) 34.5
(c) 35 (d) 35.5

119.What is mean deviation about the median ?
(a) 11.4 (b) 11.1
() 10.8 (d) 10.5

120.What is the mean deviation about the mean ?
(a) 10.15 (b) 10.65
(¢) 11.15 (d) 11.65
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Q No | Answer Key Topic Name Chapter Name
1 (a) Permutation Permutation and
combination
2 (b) Binomial Theorem for Binomial theorem and its
Positive Integral Index applications
3 (c) Permutation Permutation and
combination
4 (d) Basics of function Functions
(a) Determinant of a Square Matrices and determinants
Matrix
(d) Inverse of a Matrix Matrices and determinants
(d) Algebra of Matrices Matrices and determinants
(d) Relation between Roots and | Quadratic equations
Coefficients
9 (a) Basics of Sets Set Theory
10 (a) Series of Natural Numbers Sequences and Series
and other Miscellaneous
Series
11 (a) Relation between Roots and | Quadratic Equations
Coefficients
12 (c) Basics of circle Circle
13 (c) Basics of function Functions
14 (d) Algebra of Relations Relations
15 (d) Algebra of Sets Set Theory
16 (a) Modulus and Argument of | Complex numbers
Complex Numbers
17 (c) Basics of Complex Numbers | Complex numbers
18 (b) Basics of Complex Numbers | Complex numbers
19 (d) Arithmetic Progressions Sequences and Series
20 (c) Arithmetic Progressions Sequences and Series
21 (a) Arithmetic Progressions Sequences and Series
22 (a) Binomial Theorem for Binomial theorem and its
Positive Integral Index applications
23 (b) Properties of Binomial Binomial theorem and its
Coefficients applications
24 (b) Binomial Theorem for Binomial theorem and its
Positive Integral Index applications
25 (d) Permutations Permutation and
combination
26 (c) Permutations Permutation and
combination
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Q No | Answer Key Topic Name Chapter Name
27 (b) Permutations Permutation and
combination
28 (c) Determinant of a Square Matrices and determinants
Matrix
29 (a) Properties of Determinants | Matrices and determinants
30 (d) Properties of Determinants | Matrices and determinants
31 (c) Geometric Progressions Sequences and Series
32 (b) Geometric Progressions Sequences and Series
33 (d) Geometric Progressions Sequences and Series
34 (c) Algebra of Sets Set Theory
35 (d) Algebra of Sets Set Theory
36 (a) Algebra of Sets Set Theory
37 (a) Symmetric and Skew- Matrices and determinants
Symmetric Matrices
38 (d) Symmetric and Skew- Matrices and determinants
Symmetric Matrices
39 (a) Determinant of a Square Matrices and determinants
Matrix
40 (c) Basics of Trigonometry Trigonometric Ratios,
Functions and Identities
41 (b) Inradius, Exradii and Properties of Triangle
Circumradius
42 (d) Relations Between Sides and | Properties of Triangle
Angles of a Triangle
43 (a) Heights and Distances Heights and Distances
44 (d) Heights and Distances Heights and Distances
45 (b) Heights and Distances Heights and Distances
46 (b) Trigonometric Functions and | Trigonometric Ratios,
Properties Functions and Identities
47 (a) Trigonometric Identities Trigonometric Ratios,
Functions and Identities
48 (b) Trigonometric Identities Trigonometric Ratios,
Functions and Identities
49 (d) Properties of Inverse Inverse Trigonometric
Trigonometric Functions Functions
50 (a) Relations Between Sides and | Properties of Triangle
Angles of a Triangle
51 (c) Trigonometric Identities Trigonometric Ratios,
Functions and Identities
52 (b) Basics of Trigonometry Trigonometric Ratios,
Functions and Identities
53 (b) Trigonometric Functions and | Trigonometric Ratios,
Properties Functions and Identities
54 (a) Trigonometric Functions and | Trigonometric Ratios,

Properties

Functions and Identities
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Q No | Answer Key Topic Name Chapter Name
55 (d) Trigonometric Equations Trigonometric Equations
56 (c) Straight Line and its Point and Straight Line

Equations
57 (b) Straight Line and its Point and Straight Line
Equations
58 (a) Straight Line and its Point and Straight Line
Equations
59 (c) Interaction between Circle Circle
and a Line
60 (a) Basics of Ellipse Ellipse
61 (c) Basics of Parabola Parabola
62 (b) Point in Cartesian Plane Point and Straight Line
63 (b) Sphere Three Dimensional
Geometry
64 (c) Planes in 3D Three Dimensional
Geometry
65 (c) Direction Cosines and Three Dimensional
Direction Ratios Geometry
66 (d) Addition of Vectors Vector Algebra
67 (c) Scalar and Vector Products Vector Algebra
68 (d) Triple Products Vector Algebra
69 (a) Scalar and Vector Products Vector Algebra
70 (d) Scalar and Vector Products Vector Algebra
71 (a) Types of Functions Functions
72 (a) Composite Function Functions
73 (b) Maxima and Minima Application of Derivatives
74 (b) Integration by Substitution | Indefinite Integration
75 (a) Integration by Parts Indefinite Integration
76 (c) Integration by Substitution | Indefinite Integration
77 (c) Basics of Indefinite Integrals | Indefinite Integration
78 (b) Logarithmic Differentiation | Differential Coefficient
79 (b) Range of Trigonometric Trigonometric Ratios,
Expressions Functions and Identities
80 (c) Area Bounded by Curves Area under curves
81 (c) Area Bounded by Curves Area under curves
82 (b) Basics of Functions Functions
83 (a) Even and Odd Functions Functions
84 (d) Basics of Limits Limits
85 (a) Methods of Evaluation of Limits
Limits
86 (d) Basics of Limits Limits
87 (c) Methods of Evaluation of Limits
Limits
88 (c) Rules of Differentiation Differential Coefficient

81
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Q No | Answer Key Topic Name Chapter Name
89 (b) Rules of Differentiation Differential Coefficient
90 (d) Basics of Differentiation Differential Coefficient
91 (a) Maxima and Minima Application of Derivatives
92 (b) Maxima and Minima Application of Derivatives
93 (b) Maxima and Minima Application of Derivatives
94 (b) Basics of Definite Integrals Definite Integration
95 (d) Properties of Definite Definite Integration
Integrals

96 (a) Properties of Definite Definite Integration
Integrals

97 (b) Area Bounded by Curves Area under curves

98 (b) Basics of Differential Differential Equations
Equations

99 (b) Formation of Differential Differential Equations
Equations

100 (c) Variable Separable Form Differential Equations

101 (c) Series of Natural Numbers Sequences and Series
and other Miscellaneous
Series

102 (b) Basics of Probability Probability

103 Bonus Basics of Probability Probability

104 (b) Basics of Probability Probability

105 (c) Basics of Probability Probability

106 (b) Basics of Probability Probability

107 (b) Addition and Multiplication | Probability
Theorems of Probability

108 (a) Addition and Multiplication | Probability
Theorems of Probability

109 (d) Basics of Probability Probability

110 (c) Algebra of Probabilities Probability

111 (c) Combinations Permutation and

Combination

112 (d) Bernoulli Trials and Binomial | Probability
Distribution

113 (a) Basics of Probability Probability

114 (c) Corelation Statistics

115 (b) Total Probability Theorem Probability

116 (d) Measures of Dispersion Statistics

117 (a) Measures of Dispersion Statistics

118 (c) Measures of Central Statistics
Tendency

119 (d) Measures of Dispersion Statistics

120 (b) Measures of Dispersion Statistics




NDA/NA

National Defence Academy /
Naval Academy

MATHEMATICS

SOLVED PAPER

ANSWERS WITH EXPLANATION

1. Option (a) is correct.
Solution:
We have to form 4-digit natural numbers using
1,3,5,7,9.
So for each digit we have 5 possible numbers.
= Total number of 4-digit numbers possible
=5x5x5x5
= 625

Hint: Recall Fundamental principle of counting.

2. Option (b) is correct.
Solution:
As we know by binomial theorem,
n

1+x)" =D x"c(n,r)

r=0

Put x = 2 in above equation, we get

(1+2)" = i 2"c(n,r)
r=0

= > 2"¢(n,r)=3"
r=0

n
Hint: Use (1+x)" =) x""C,
r=0

3. Option (c) is correct.
Solution:
Given alphabets are MATHEMATICS.
In the dictionary the words are arranged
alphabetically.
The words in the dictionary before the first
word that starts with C will start with A.
So we will fix letter A at first place and arrange
2M, A, 2TH,E, I, C,S. 101

= Number of required words = o1l

= 907200

Hint: The number of permutations of n
things taken all at a time when ‘p’ of them

are of same, ‘g’ of them are of same and rest

. . n!
are differentis ——

plq!

4. Option (d) is correct.

Solution:

Statement 1: f = {(xy, x - y), x, y € z}

Leta,bezandx=a,y=10

>xy=abandx-y=a->b

Soimage of abisa—b (1)

Now, asa,b e z

=-q,-bez

Letx=-aandy =-b

= xy = (-a)(-b) =aband x -y = (-a) — (-b)

=-a+b

Soimage ofabis—a + b (2

From (1) and (2), we get ab has two images a — b

and —a + b.

And as we know a function is a relationship

between inputs and outputs where each input

is related to exactly one output.

So fis not a function.

Similarly, Statement 2: f = {(xy; x + y), x, y € N}

Leta,be N

=4a,4b e Nand x = 4a,y = 4b.

=xy = l6éaband x + y = 4a + 4b.

So image of 16ab is 4a +4b 3)

Also 8a,2b e Nand x = 8a,y = 2b

=>xy=16aband x + y = 8a + 2b

So image of 16 abis 8a + 2b 4)

From (3) and (4), f is also not a function.

So both of the statements are incorrect.
Hint: Use definition of function which states
that function is a relationship between input
and output such that each input is related to
exactly one output.
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5.

Option (a) is correct.
Solution:
ap;p A4y O3
Given: A=lay; ay ay
A3 Az ds3
a13 = Yz, 0p3 = zX, a33 = XY
Mp=z-y My =z-x,Mp=y-x
= Cofactor of a13 = Cj3 = (—1)4M13 =(z-y)
Cy3 = (-1)°My = ~(z - x)
Cy3 = (-1)°Mz3 = (y - %)
Now, expanding the determinant along column
3 we get
A = a13C3 + ap3Cp3 + a33Cs3
= W2)z-y) + zx(x-z) + xy (y — x)
= zzy - yzz + x% -2 + xy2 - ny
=2y -2 -z (- %) + xy(y - %)
= (-0 -2y +x) + 1)
= (y-X)(Z* - zy - xz + xy)
=Y-0)z@Ez-y-xz-y)
=y -2)z-y(z-x)
= (z-y)z-x)y-x)
Hint: Use A = 1113C13 ar ﬂ23C23 A ﬂ33C33 Where
C denotes the cofactor.

. Option (d) is correct.

Solution:
1 0 0

Given: A={0 cosO® sin0
0 sin® -cos6

-1 0 0
adjA=|0 —cosf —sinb
0 —sinf® cosH
-1 0 0
= adjA=| 0 -cosb -sin®
0 —sin® cosO
0 00
Now, A+adjA=|0 0 0| = Null Matrix
0 00
Now, A™ :i(adj A)
| Al
|A| = 1(~cos®0 —sin?0) -0 + 0 = -1
-1 0 0
= A1T=(-1)| 0 —cos® -sinb

0 -sin® cos6

pswaal NDA/NA Year-wise Solved Papel

1 0 0
=/0 cos® sin®
0 sin® -—cos0O

0 00
Al adj(A)=|0 0 O |=Null matrix
0 00

0 00
A-AT1=|0 0 0|=Null matrix
0 00

. Option (d) is correct.

Solution:

Order of Xis3x 3

Orderof Yis2x 3

Orderof Zis 3 x 2

Now, (ZY) X = ([ Iy [ 1) [ T3
= ([ 1s:3)] I3x3

= [ ]3><3
(ZY) X has 9 entries.

Similarly, Y(XZ) = [ ]5.3 ([ Isx3 [ 13x2)

= [l [ I3k

= [ ]2><2
Y(XZ) has 4 entries

Now, X(YZ) = [ I3x3 ([ 1243 [ 15x2)

= [laxs [ l2x2

X(YZ) is not defined as number of columns of
the first matrix is not equal to the number of
rows of the second matrix.

Hint: The multiplication of two matrices is
possible if number of columns of the first matrix
is equal to the number of rows of the second
matrix.

Option (d) is correct

Solution:

Let the quadratic equation be ax* + bx + ¢ = 0
and roots be o and B.

-b
= o+pf=— and OLB=£
a a

Now, a + B = af

b_¢
a a
=b+c=0

.. There are infinite possible values for which
b + ¢ = 0 so infinetly many quadratic equations
possible.
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10.

11.

Hint: For a quadratic equation ax® + bx + ¢ =

b
0 sum of roots = — and product of roots= <
a a

Option (a) is correct.
Solution:

Statement 1: The set of all irrational numbers
between V2 and V3 is an infinite set.

As we know, there are infinite irrational
numbers between two irrational numbers.

So Statement 1 is true.

Statement 2: The set of odd integers less then
100 is a finite set.

Let the given set be X.

Xe{., -5-3,-1,1,3,5,..99}
So it is an infite set.

So statement 2 is false.

Hint: The number of irrational numbers
between two irrational numbers are infinite.

Option (a) is correct
Solution:
2+4+6+ .. +2n=x
x=21+2+3+..+n)
‘= 2[n(n+1)]

2
=x=nn+1)
=>x=n*+n
Lety = n®+ n + 41
=>y=nn+1)+41
forn = 40
y =40(40 + 1) + 41
= y = 40(41) + 41
=y =40(41) + 41
y is not a prime number.
So only Statement 1 is correct.

Hint: Sum of first n natural numbers is
n(n+1)
2

Option (a) is correct

Solution:

p, q are the roots of x> + bx + ¢ =0
ptg=-bandpg=c

Now, p* + *—11pg = 0
=p*+q*=2p1—-9pg =0

= (p-9)*-9pq =0

12.

13.

85
= (p-9)* = 9pq
= @p-q7*=9%
=>p-q= 3ec

Hint: Use sum of roots of ax> + bx + ¢ = 0 is

-b . C
— and product of roots is —.
a a

Option (c) is correct.

Solution:

Given a regular polygon of 12 sides interior

angle of a regular polygon of n sides
(n—2)x180°

N n

So, interior angle of given regular polygon
(12-2)x180°

B

The interior angle is bisected by the radius of
the inscribed circle.

ZOAP = 1520 =75

= 150°

\

‘A‘ A/
A P B
LetOP =rand AB=1
1
:AP:E
r
-.In AOAP. °= —
. In AOAB. tan 75 12

= 2+3=2r
Diameter = (2 + NG ) cm

Hint: Interior angle of a regular polygon of n
sides is M>< 180°
n
Option (c) is correct.
Solution:
A =1{7,80910,11,12,6 13,14, 15,16} f: A—> N,
f(x) = The highest prime factor of x

f7 =7

f8) =2 {-8=2x2x2}
f9) =3 {-9=3x3}
f(10) =5 {10 =5x%x2)
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f1) =11 {11 =11x1} >AuUB=AuUC
f(12) =3 {12=3x2x2} ButB = C
f(13) =13 {-13=13x1} So statement 2 is also incorrect.
fa4 =7 { 14=7x2} Hints: (1) Intersection of two sets contain
f(5) =5 {-15=5x%x3} elements present in both sets.
f(16) =2 {16 =2x2x2x2} (2) Union of two sets contain all elements
Range of f = {2, 3, 5,7, 11, 13} present in both sets.

Number of elements = 6 16. Option (a) is correct.

Hint: Find highest prime factor of each Solution:

element of A. _1+isin®

1-isin®
. Option (d) is correct. o

Solution: Now, | z|= ?Lng

R={(x,y):x,y € Nand * = °} Fsin
—y 223 1+isin®

Forx =y, x* # x :>|z|=|11_¢|

= (x,x)¢R [1-isin0]
Nov;r,(x,g)eR lzl_\/1+sin26

= = EEESSS el

- x3 Y 5 1+sin® 0
= = (D)
==y = |z] =1
Y yZ 17. Option (c) is correct.
= (y,x) &R Solution:

_ 1+isin6x(l+isin6)

Now, (x,y) e Rand (y,z) € R
J y 1-isin® (1+isinB)

>x¥=yandy? =2

15.

= =y(2)
=12 # 22
= (x;z)¢R

Hint: Let x = 2 = 2% # 23
=(xx) ¢ R

Also, (8,4) € Ras 8% = 43
but 42 = 8

= (4,8 ¢ R
Option (d) is correct.
Solution:
Let A=1{2406,8,10}
B =1{24,12}
C=1{24, 14}

=AnNnB={2,4and AnC = {2,4}

=AnNnB=AnC

ButB = C

So statement 1 is incorrect.

Let A=1{2456,8, 10}
B=1{246}
C=1{242_8}

=>AuB=AandAuC=A

18.

(1+isin 6)*
2= T a2
(1-1"sin” 0)

, (1= sin” 0) + (2sin 0)i
1+sin0

=

zis purely real if img (z) = 0
2sin 0
= "
1+sin” 0
=sin0=0

=0=nn

Hint: Simplify z and put img (z) = 0.

Option (b) is correct.
Solution:
_1+isin®_ 1+isin®

X
1-isin® 1+isin®
Z_(l—sin29)+2isin6

1+sin%0

z is purely imaginary, if Re(z) = 0.

=1-sin20 =0
= sin0 = +1
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19.

20.

_ (@2n+Drn
2

=0

Hint: Simplify z and put Re(z) = 0.

Option (d) is correct.

Solution:

Given: P = sum of first n positive terms of
arithmetic progression A.

Q = Sum of first n positive terms of another
arithmetic progression B.

Let first term of A be a and first term of Q be b.
Forn=1,P=agaand Q =b.

. P _5n+4
"Q 9In+6
Forn=1,£=£=i
b 15
_a_3
b 5

Hint: For n = 1, P = First term of A and Q =
First term of B.

Option (c) is correct.
Solution:

Let first term of arithmetic progression A be a
and common difference be d;.

And first term of arithmetic progressoin B be b
and common difference be d,.

So, P:§[2a+(n—1)d1]

And, Q=§[2b+<n—1>d2]
P 5n+4
"Q 9n+6

2a+(n-1)d; 5n+4
~ 2br(n-1d, 9n+6

Now, 10" term of A, (Ty)s = a + 9d;.
].Oth term of B, (TIO)B =b+ 9d2

(Ty)a _a+94,

Now, b+9d,

' (Tlo )B

(Tiy)s _ 2a+18d;
(o) 2b+184d,

Put n = 19 in equation (i), we get

21.

22,

87

20+18d, 5(19)+4 99 33
2b+184, 9(19)+6 177 59

(T)s _33
(To)g 59
Hints:

1. n™ term of AP is T, = a + (n — 1)d, where a
= first term and d = common difference.

2.SumofnthtermofA.Ris S, = g[Za +(n—1)d]

where a = first term and d =

difference.

common

Option (a) is correct.

Solution:

Let first term of A be a and first term of B be b.
Given: d = Common difference of A

D = Common difference of B.

P _5Sn+4

" Q 9n+6

Forn=12-2_32 (i)
b 15 5

=a<b
2a+d 14 7

Forn = = —

"+D 24 12
— 240 + 124 = 14b + 7D
— 240 - 14b + 12d = 7D

= 7D = 24a - l4(§aj+12d

= 7D = %+12d

=D>d

Hint: Put n = 1 and n = 2 in given relation
and solved further.

Option (a) is correct.
Solution:

Given: The binomial expansion of (p + qx)°
general term T, = °C.(P)’ " (gx)"

=7C,(PY 7 (q)

Now, coefficient of x> = coefficient of x°
= 7C3(P)’(q)° = °Co(P)"(9)°

= "Cop®e’ ="Capq°
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23.

24.

25.

— =g
—P=4q
Hint: Find the general term of given

expansion and then find the coefficient of x>
and x°.

Option (b) is correct.
Solution:
Given expansion of (p + gx)°

The middle term of given expansion are 9+1

2
and 23
2

= 5" and 6" term.
" General term T, = 9C,(P)9_r(qX)r
= Ty = °Cy(PPg*s* and T, = °Cy(P) %

Coefficientof T, °C,P°¢*
= Coefficient of T, 'CsP*q°

9C4P
9C4‘7

P
q

Hint: The middle terms in the expansion of
th
(@ + bx)* for n is odd are (n—"-lj and

th
( e 3) terms.
2

Option (b) is correct.
Solution:

T, ="C(p) " (gx)

Coefficient of x2 = coefficient of x*
"Cop'* ="Cypq’”

p? %C, 9x8x7x6 2
= = = X
7 °c, 4x3%x2  9x8
2
P _7
g 2

Hint: The general term of expansion of
@+bx)"s T, = "C, (a)"" (bx)’

Option (d) is correct.
Solution:

26.

27.

28.
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Given word is QUESTION

Vowels are UEIO and consonants are QSTN.

We have to form 4 letter word using 2 vowels

and 2 consonants.

So firstly we will choose 2 vowels and 2

consonants and then arrange them

So required words = 4¢, x4¢, x4!

_4x3 5 4x3
2

= 864

x4 x3x2

Hint: Choose 2 vowels and 2 consonents and
then arrange them.

Option (c) is correct.

Solution:

There are 4 vowels UEIO and 4 consonants
QSTN in QUESTION

For alternate positions of vowels and consonants

there are 2 possibilities.

VCVCVCVC or CVCVCVCV

So we will arrange 4 vowels and 4 consonants
seperately.

So required words are 2 x 4! x 4!

=2x24x24

= 1152

Hint: For alternate positions of vowels and
consonents 2 possibilities are VCVCVCVC or
CVCVCVCV.

Option (b) is correct.

Solution:

There are 4 vowels UEIO and 4 consonants
QSTN.

Let us consider 4 consonants as one alphabet.
We will arrange these 5 alphabets and then we
will arrange 4 consonants.

So required words = 5! x 4!

=120 x 24

= 2880

Hint: Consider 4 consonants as one alphabet
and then arrange them.

Option (c) is correct.
Solution:
app A A3
Given A=|ay ay, ay
A3 Az O3
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c11, €12 and ¢q3 are cofactors of ayq, apy, 413
As we know,

|A| = ayc11 + agpern + agers

A = ayc1 + apaC1p + 13013

Hint: Use formula to find the value of a
determinant.

29.

30.

Option (a) is correct.

Solution:
a1 Ay O3
Given A = Ay Ay Ay
A3 Az a3

S (—1)2 (ag2a33 — 23037)
12 = -1)° (a1033 — 43123)
13 = 1)* (a21832 — a00131)
= 1011 T AxC1p + a3C13
=0y (Apfz3 — fy3d3) — dyp (Aydzz — d3103)
+ ag3 (a3, — A35031)
= ap1011 + AxC1p + Az3¢13 = 0
Hint: Use C;; = (-1)"/ det (Mj).
where Cj;is cofactor and M;; is minor.

Option (d) is correct.

Solution:
Ay A4 g3
Given A=|ay; 4, ay
a3 Aazxp ds

Transposing the elements we get,

Ajp Ay Az
A=layp ay azy
13 Oy3 g3
Applying c¢; <> c,, we get
Gy A1 A3
= A=(-Djay, a, ag
Ayz 13 g3

Again applying c, <> c3, we get

Ay Az An
= A=lay azp  ap

Gyz A3z A3
Applying R, <> R3, we get

31.

32.

89
Ay Az An
= A=(-Djay az; a5
Ay Az A
Ay Az 4n
= (A3 Az Aap|=-A
Ay Az Ay

Hint: Apply row and column transformations
to get the desired result.

Option (c) is correct.
Solution:
flx + ) = f@) fiy) and f(1) = 2
=@ = f1) f1) = 2, f3) = ) f1) = 2,
fd) =2
= f(n) = 2"
Now, Zf(x) =2044
x=2

=22 423+ .+ 2" =2044.

2an-1 _ _a(rn_l)
:>M=2044 {SumofGP— p— }
2-1
=21 =511-1=510
=>n-1=9
=n=10

Hint: Use sum of a GP with a as first term,

r as common ratio and n number of terms is
a(r" -1)
r—1

Option (b) is correct.
Solution:
flx +y) = fix) fly) and f(1) = 2
= f(2) = (DAY = 2%, f3) = fA A1) = 2, f(4) = 2*
= f(n) = 2"
5
Z;f(Zx—l) = f)+f@)+f5)+ f(7)+ f(9)

=24+23 425427427

22%)° -1 Sum of Gp= 2" —1)
=11 r-1
_ 2(1024-1)

3
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33.

34.

2x1023
3
= 682
n —
Hint: Use sum of GP = u(r—ll) , where a =
r —

first term and r = common ratio.

Option (d) is correct.

Solution:

fix + y) = f(x) f(y) and f(1) = 2

= f2) = f) f1) = 22, f(3) = f(2) f(1) = 2°, f(4) = f3)
fay=2*

= f(n) = 2"
izx fx)=2f(1)+27 f(2)+2° f(3)+2* f(4)
x=1

+2° f(5)+2° £(6)

=2(2) +2%(2%) + 2%(2%) + 2%(2%) + 2°(2°) + 2(2°)

=22 424+ 20+ 28 4+ 210 4 212

2’2" -1 Sum of GP = a(r” 1)
= 22 _q r—1
_ 4x4095
-3
= 5460
n p—
Hint: Use sum of GP = u, where a =

v —
first term and r = common ratio.
Option (c) is correct.
Solution:
Let B, E V represents Basketball, football and
volleyball and 4, b, ¢, p, g, , x represented in

venn diagram.
B

o3|

/1N

\Y%

at+b+c+p+qg+r+x=15x
=>a+b+c+p+qg+r=14x
&a+p+qg+x=>5x

(1)

35.

36.

37.
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&a+p+qg=4x (2
&b+p+r+x=4x+15
&b+p+r=3x+15 ...(3)
&c+qg+r+x=x+25
&c+q+r=25 we(4)

Adding above (2)+(3)+(4) equations, we get
a+b+c+2(p+g+r)=7x+40

Eq. (6) - (1), we get
ptqg+r=7x+40-14x =40-7x

®)

Hint: Use venn diagram to solve it.

Option (d) is correct.

Solution:

Using final answer of question No. 34

Medals in at least two sports = p+ g+r+x
=40-7x +x
=40-6x

Hint: Use venn diagram to solve it.

Option (a) is correct.
Solution:
Medals in exactly one of the sport =a + b + c.
Putting p + q + r = 40 — 7x in equation (1) of
question No. 34. we get.
a+b+c=14x-40 + 7x

= 21x-40

Hint: Use venn diagram to solve it.

Option (a) is correct.
Solution:

0 sin?@ cos’0
A=|cos’0 0 sin’0|andA=P+Q

sin?0  cos® 0 0
A= Lasan+ LaoaT
2 2
1 Ty : . .
where 5 (A + A") is a symmetric matrix.

1 T

=P = §(A+A)
0 sin0 cos?0
cos’ 0 0

sin?0 cos®0 0

sin? 0

0 cos’0 sin’0

+|sin%0 0 cos’ 0

cos’0 sin’0 0
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0 sin0+cos>0 cos?0+sin?0
1 cos®0+sin? 0 0 sin? 0+ cos? 0
2 2 2 2 2
sin“0+cos”® cos”O+sin” O 0
o 11
2 2
2 2
11,
12 2 ]

Hint: Use A = %(A—AT)+%(A—AT) where

%(A +A")isa symmetric matrix.

38. Option (d) is correct.

N | =

Solution:
0 sin?0  cos® 0
A=|cos’®0 0 sin’0|andA=P+Q
sin®0 cos® 0 0

A=A+ AN+ %(A—AT)

1

2
1 Ty - . .

where > (A + A") is a skew symmetric matrix.

1 T
=Q=7(A-A)

0 sin0 cos®0 0 cos*0 sin’0
cos? 0 0 sin?0 |—| sin%0 0 cos? 0
sin0 cos?0 0 cos’0 sin®0 0

0 sin?0-cos?® cos’0—sin’ 0
% cos® 0—sin®0 0 sin? 0 —cos? 0

sin?0-cos?’0 cos’0—sin’ 0 0

, 0 —cos20 cos260
= —| cos20 0 —C0s20

—cos20 cos20 0
o -1 1
2 2
= c0s20 1 0 —1
2 2
11,
L 2 2 i

39.

40.

41.

91

1 1
Hint: Use A =—(A —AT)+§(A—AT) where
%(A +A") is a skew symmetric matrix.

Option (a) is correct.
Solution:

0 sin?® cos? 0
A=|cos®0 0

sin?0 cos? 0 0

sin? 0

|A| = 0-sin?0(0 — sin*0) + cos*0(cos*0 — 0)
= |A| = sin% + cos0
= |A| = (sin0 + cos?0)

(sin®@ + cos*0 — sin0 cos?0)

= |A| = (1) [sin?0 + c0s?0)? — 3 sin?0 cos?0]
= |A| = 1-23(sin6 cosh)?

= |A| = 1—§sin229

For |A| to be minimum, sin?20 = 1

3 1

Al =1-—=—

= [A] 11
Hint: Use trigonometric and algebraic

identities to solve it.

Option (c) is correct.

Solution:

ABC is a plot. Let OL be the lamp post.
Z0OBL = 45° and #BOL = 90°

In ABOL, tan 45° = % _ %
= OL=38.
Hint: Use tan0 = Perpendicular
Base

Option (b) is correct.
Solution:

From the given question no. 40,
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As we know, by sin rule. D24 c? 2

AB _ BC _ AC _ OR Hint: Use cosine rule, cos A = 2 fe @
sinC sinA sinB 2z
Where R is a circumradius and R = % where  43. Option (a) is correct.
AB+CBACA Solution:
Az\/s(s—a)(s—b)(s—c) and s=+—2Jr B
16+10+10
Here s= EAR AL T
2
A = \[18(18 —16)(18 —10)(18 - 10) N
Leaning™._
= A=+18x2x8x8 jower
=48 750 15,
_ R = AB)(BO)(CA) _16x10x10 _25 O ATy Qe eyl
4A 4x48 3 ) -
Let AB be learning tower which leans towards
= ﬁ =2R = 2X§ :@ north. And OB = height of top of the tower
S c 3 3 above ground level.
Hint: In AOBO. tar 75° OB
Usesinrule % _ b __° _ 2(@) n Q tan T OA+ y
sinA sinB sinc 4A
= OA + y = OB cot 75° (i)
where A =./s(s—a)(s—b)(s—c) and OB
\/ ( X ) ) In AOBP tan 15° =
gt b+c OA+x
) = OA + x = OB cot 15° ..(ii)
Equation (ii) — Equation (i), we get
42. Option (d) is correct. x~y = OB (cot 15" ~ cot 75%)
Solution: = OB = X—y
As we know, by cosine rule (2+3)-(2-3)
B2 4 c? — g2 224 c—p? . op-X7¥
CosA:Z—bC,cosB:Z—aC, 2\/5
2,12 2
COSCZa +b”—c Hint:
2ab Find OB using the concept of height and
From the given question no. 40, distance.
= cos A + cos B + cos C 44. Option (d) is correct.
_(10)* +(16)* —(10) . (10)* +(16)* — (10)* Solution:
B 2(10)(16) 2(10)(16) From the given question No.43.
10)* +(10)* - (16) _x-y
, (10> +(10)? - (16) =t
2(10)(10)
— 100+256-100 100+ 256 —100 In AOBP tan 15° = h
320 320 OA+x
100+100— 256 = OA + x = h cot 15° ...(ii)
+—
200 Put value of 1 in equation (ii), we get
4.4 7 Y o f
= —+--—— = OA+x=—=-(2++3
5 5 25 N

_20+20-7 33
=T 5 T = 2330A = (2+/3)x —y(2++/3) - 2/3x
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45.

46.

= 2430A = x(2-3)-y(2+/3)

1
= 0A=——(x(2-3)-y(2+3)
23 ( ) ...(iii)
Now, cot0 = O—A
n
(29 B+ y)
e
= cotf= I
- x_
W) (x-y)
= cotfh=2-+3 G+y)
Xy
Option (b) is correct.
Solution:
From the given question no. 43.
Now, cot0 = OA

Using equation No (iii) of question no. 43.

1
= (2-y)-VBx+y)
— cotf = 2\/3( I )
ﬁ(x_y)
= cot9=2—x/?:(jz+i)

= In AOAB, sin0 = %
AB

= AB = OB cosec 0

xX-y
= AB = cosec 0 i
N (iii)
As we know 1 + cot?0 = cosec?0
2
= cosec?0 = 1+[2—\/§w]
xX=y

x-y

Put value of cosecO in equation (iii), we get

2
x-y _\/§(x+y)
. MJ {2 w-y }

Option (b) is correct.

\/ { (X+y)}2
= cosecd = ,|[1+{2-3 "%

Solution:

Let A =cosec (—73?75]

73
— A =cosec (Tnj {".- cosec(—0) = — cosec 6}

93

{".- cosec2rn + 0)
= —cosec 0 in

= A =-cosec (247: + Ej
3 Ist quadrant.}

= A:—cosecE
3
2
= A=-| —=
(\/?J

Hint: Use cosec (—6) =
cosec (2r + 0) = cosec 0 in Ist quadrant.

—cosec 0 and

. Option (a) is correct.

Solution:
Let

5n 7n 11x o
A =cos| — |+cos| — |+2cos| — |cos| —
17 17 17 17
5v 7n) (7x_5m
= A=2cos 17 17 cos 17 17
2 2
11n T
+ 2.cos cos
5 )=l 55)
= A=2cos| — om cos I +2cos 11_7: cos I
17 17 17 17
[ cos C + CosD = 2COS(C+D
A =2cos I cos 6—“ +Cos
= 17 17
— A=2cos L |2cos| Z |cos sln
17 2 34

T
{ cos—=0}
=A=0 2
Hint: Use
cosC +cosD = 2COS(C;DJCOS(C;DJ

. Option (b) is correct

Solution: 3
Let A=tan [gn)

T T
A=tan| ———
= [ sj

= A=cot [gj { tan (g— ej = cot e}
cos(n/8)
sin(n/8)

COS

SlI'l

)
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J1/2(1+cosn/4)
- =
\/1/2(1—COSTE/4)
“1+C0829=2C0829
. 1-c0s20 =2sin%0
- Ao 1+cosm/4
1-cosn/4
e 1+1/42
1-1/42
(\/5+1)(«/§+1)
A=~ JN )
= (\/E—l ﬁ+1)
= A=-2+1

Hint: Use 2 cos?0 = 1 + cos?0 and
2sin%0 = 1 — cos20.

49. Option (d) is correct. 3 . B+l
Solution: {".cos 36°= 4
Let A = tan~'cot (cosec™12) & o1

=>A= tan_l[cot (COt_l \/3)] sin 18° = T}

{ cosecO = ﬁ,cot 0= E}
p P

= A = tan"1(+/3)] {-.- cot (cot o)) = a}

=A=mn/3
Hyp. B
Hint: Use cosec6 = P and cot0= 2ase
perp. perp.
50. Option (a) is correct.
Solution:
As we know, cos 3C = 4 cos’C — 3cos C
A
c=2 b=3
B C
a=4
| o cosCo b=
Also by cosine rule, 2ab

= cosC =

51.

52.
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16+9-4

cosC =
= 24

7
cosC =—
= 8

3
.+ cos3C = 4[Zj —B(Z)
8 8

_ 343-336

cos3C
= 128

7
cos3C =—
= 128

Hint: Use cos 30 = 4 cos®0 — 3 cos0 and cosine
rule.

Option (c) is correct.

Solution:

Let A = cos 36° — cos 72°
= A =co0s36°-18>  {. cos (90° — 0) = sin O}

-{EE

1
2

= A = l —+ 1 =
4 4
1 _
Hint: use cos 36°= * sin 18° = %
Option (b) is correct
lution:
Solution - C
?
A B
24
Given: secx = =
iven: sec x = 24

= Perpendicular = (25)2 —(24)2
=7
tanx = A and sinx = —
= 24 25

" x lies in the fourth quadrant where sin 6 and
tan 0 are negative

7 .
= tanx =—— sinxy = —
24 2nd 25

. -7 7 =343
= tanx+sinx=——-——=——
24 25 600

Hint: tan 0 and sin 6 are negative when 0 lies
in fourth quadrant.
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53.

54.

55.

Option (b) is correct.

Solution:

Let A = tan®165° + cot?165°

= A = tan?(180° — 15°) + cot?(180° — 15°)
= A = tan?15° + cot*15°

= A= (2-V3) +(2+43)
S A=4+3-4V3+4+3+43
=A=14

Hint: use tan15° = 2—+/3 and cot15° =2 ++/3

Option (a) is correct.
Solution:

Let A= sin(th+56—nj sin(ZnTH%j

As we know, sin 0 is —ve in fourth quadrant and
+ ve in first quadrant.

e
-l

= A=-sin"—
1
A=——
= 4

Hint: use the sign convention of trigonometric
ratios in four quadrants.

Option (d) is correct.

Solution:

1+ 2(sinx + cosx) (sinx — cosx) =0
= 2(sin®x — cosx) = —1

1
= C0s2x =—
2

T

= COS2X = COS—

= 2x=2nﬂ:+—§

= x=nntmn/6

Forn =0, x:% £ x e (0°,360°)}
Forn =1, x:ﬁj—n

6 6
Forn =2, x:ll—TE

6

56.

57.

95

Hints: (1) use cos20 = cos?0 — sin’0.
(2) General solution of cos x = cos 0 is x =
2nm = 6.

Option (c) is correct.

Solution:

Given: Line passes through origin
Line makes 75° with positive x axis

Y

75°

Slope = m = tan 75°
= m=2+\/§

" line passes through origin so equation of the
line is y = mux.

= y=(2+\/§)x
Statement 1: Atx =1,

y=(2+3)(1)=2+3 = !

2 —

&

1
= The line passes through | 1,———
P & ( 2— \/5 j

So statement 1 is correct

Statement 2: y = (2 +/3 )x

If x is +ve then y is also +ve always and if x is
-ve then y is also —ve always so the line entirely
lies is 1st and 3rd quadrant.

Hint: Slope of a line is tan 8 where 6 is the
angle made by the line with positive x-axis.

Option (b) is correct.

Solution:
Y
0,5 B

(3,4)

A

> X
0 (IZ,O)\A

Y

A

Let the line be AB with A = (g, 0) and B = (0, b)
and p is mid point of AB.
By mid point formula,

3-0%7 6
2



96

and 4:“70219:8

By intercept form of line, equation of AB is

£+Z:1
a b
x Yy
—+==1
6 8

=4x+3y-24=0

Hint: use mid point formula and intercept
form of equation of line.

58. Option (a) is correct.

Solution:
Y
B
41
(@) C
< > X
4I
A Y
AB=BC =8
OB=0OA =4
=B=(0,4) &A=(0,—4)
Z0OCB = 30°

4
.. InAOCB, tan30 =—
nd0o oC

= 0C=43
cz(4\@,0)

Now, slope of AC = 0+4 = 1

43-0 3

The required line has slope

1
— and passes
through (8, 0) N

1
= The equation of lineis y—0=—=(x-8
q y \/g( )

= \/gy:x—S
= x—\/gy—S:O

Hint: The equation of line having slope m
and passing through (x;, y;) is (y — y;) = m
(x—x9)

l)swaal NDA/NA Year-wise Solved Papell

59. Option (c) is correct

Solution:

Let the equation of the circle be
P+ 290 +2fy+c=0

.~ circle passes through origin.
sc=0.

= The equation of circle becomes
2+ %+ 29x + 2fy =0

Now, intercept on x axis = 4

= 2 gZ—C=4

=>¢=4
=>g==x2
and intercept on y axis = 6

= 2yf*-c=6

=f2=9

=>f==%3

Now, centre of the circle is (—g, —f)

= centre = (*+ 2, = 3)

" Intercepts are made with positive axes so

center lies in I quadrant.

= centre = (2, 3)

Among all the options (2, 3) lieson3x -4y + 6 =0
Hint: If the general equation of the circle is
2 + y* + 2¢x + 2fy +c = 0 the intercept on

x axis = 2 gz —c and intercept on y axis =

2{f%—c.

60. Option (a) is correct.

Solution:
AY

(1,6)

(32)

Xy

Y

- center = (0, 0) and major axis is on y axis.
2 2

= Equation of ellipse is x_Z + ‘Z—Z =1 (a<b)
a
- Ellipse passes through (3, 2) and (1, 6)

9 4 1 36
= a_2+b_2:l and a_2+b_2:l
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61.

9 4 1 36
S EE Ay
8 32
R

@ _1
:>b2 1

/ 2
Now, eccentricity e =,|1- a_z
b
e=.1- 1
V" 4
3
2

e =

Hint: Use eccentricity e=

2 2

y

. ¢
equation of ellipse is — + <
2 bZ

a

1-a®

=1;b>a.

Option (c) is correct.
Solution:
Equation of parabola is x* = \/gy
x* = \/gy
D
B Rer 60°
30°
c |0

AABC is equilateral.

ZACD = 30° = ZBCD
Let coordinates of A be (x, v)

CD
In AACD, sin 60° = —
AC
3y
= —==
2 p
_¥3
=Y ZP
In ACD, 60°—£
n COs AC
1_x
:>2 y

97

p
x==
=173

S, A:(z @j

2" 2
- Point A lies on parabola x* = /3y
2
(P V3
B =32
(2) B
2
r_3
RV
=>p=6
Now length of latus rectum, g =+/3

" p:Z\/Eq

. Option (b) is correct.

Solution:
Given points A(2, 4, 6), B(-2, 4, -2), C(4, 6, 4)
and D(8, 14, 12)

Now, AB =/(—4)? +(-8)*(-8)* =144 =12

BC =(6) +(10)* +(6)> =172
CD =(4)* +(8)> +(8)* =+/144 =12

DA = J(=6)? +(~10)> +(=6)? =172

AC =22 +(2)* +(-2)> =23

BD = /(10)? +(18)? +(14)> = /620

"~ AB = CD and BC = DA and AC = BD.

" Given points are the vertices of parallelogram

ABCD. So, statement 1 is incorrect.

Now, midpoint of

AC:(2+4,4+6,6+4
2 2 2

midpoint of

BD :(8—2 14-4 12-2

j=(3,5,5)

7 7

2 2 2

So statement 2 is correct.

j:(3,5,5)

Hints:
1. For rectangle AB = CD, BC = DA and
AC = BD.

2. Midpointof two points (x,1,21) and (xy, 5,

x1+x, Y11Y2 zl+22]

zz)isgivenby( 5" 5 "
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63.

64.

65.

Option (b) is correct.

Solution:

Equation of sphere is x* + y? + 2% — dx — 6y — 8z
—16 = 0. As we know plane is the tangent of the
sphere. So, z-axis cannot be tangent of sphere.
So, statement 1 is incorrect.

Now, coordinates of the centre of sphere
=(2,3,4)

Equation of planeisx + y + z—9= 0.
2+3+4-9=0

.. Point (2, 3, 4) lieson the planex + y +z-9 =0
So, statement 2 is correct.

Hints:
1. Plane is the tangent of the sphere.

2. Coordinates of the centre of the sphere x>
+ % + 2% + 29x + 2fy + 2kz + c are (g, f,
—k).

Option (c) is correct.
Given: Plane cuts intercepts 2, 2, 1 on the
coordinate axes.

. XY z
.. Equation of plane is =+ 5 + 1= 1
=>x+y+2z=2
So, direction ratios of the normal to plane
={1L 1,2}

Direction cosines of the normal to plane

_ {1 1 E}
kK k
where k=v12+12+2% =6

So, direction cosines of normal to plane
{L 1 i}
~ We'Ve' Ve
Hints:
1. If plane cuts intercepts a, b, ¢ on the

coordinate axes, then equation of plane in

£+z+£=1
a b ¢

2. Direction ratios of the normal to plane
Ax+By+ Cz+d=0areA, B, C.

Option (c) is correct.

Solution:

As we As we know that cosines of y-axis

= {c0s90°, cos0°, cos90°}

=10,1,0}

.. Direction ratios of y-axis = {0, k, 0}; k € R

66.
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So, statement 1 is correct.

Direction cosines of z-axis

= {c0s90°, cos90°, cos0°}

={0,0,1}

.. Direction ratios of z-axis = {0, 0, 1); A € R
Now, 5(0) + 6(0) + 0(A) =0

. line whose direction ratios are {5, 6, 0} is
perpendicular to z-axis.

So, statement 2 is also correct.

Hints:

1. Direction cosines of y-axis = {0, 1, 0}

2. Direction cosines of z-axis = {0, 0, 1}

3. If ayay + biby + cicy = 0, then lines whose
direction ratios are {ay, by, ¢} and {ay, b, ¢},
are perpendicular.

Option (d) is correct.
Solution:
Given: PR =4 and @ =D

Let @:;C and @:9

Then SR=x and PS=y

By triangle law of vector addition.
PQ+QR=PR

x+y=a ()
Applying triangle law of vector addition in
AQRS

QR+RS=Q5S
y-x=b (i)
Equation (i)-Equation (ii), we get
2x=a-b
- _ab
RO
— a-b
PQ=—-
= PQ 5
Hint:

Apply triangle law of addition in APQR and
AQRS and solve further.
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67.

68.

Option (c) is correct.

Solution:

Given: |a|=|b|=1

And vectors (2+2b) and (52—4b) are
perpendicular.

— (a+2b)-(5a—4b)=0

2 .- - - 2
= 5|d —4a-b+10b-a-8[f =0
= 5(1)—4a-b+10a-b—8(1) =0
= 6a-b=3

=ab=

N | =

= |a||b]|cos6 =%, where 6 = Angle between
a and b
1
cosb=—
= 2

= 0==

Hint:
Dot product of perpendicular vectors is zero.
Option (d) is correct.
Solution:
Given: |a|=|b|=|c|=1
Let A ={(3a+2b)x(5a—4c)} - (b +2c)
= A={15axa—12(axc)+10(bxa)—8(bxc)}-(b+2c)
= A={0-12(axc)+10(bxa)—8(bxc)} - (b+2c)
= A=-12[(axc)-b]+10(bxa)-b—8(bxc)-b
—24(axc)-c+20(bxa)-c—1(bxc)-c
= A=-12[a ¢ b]+10(0) - 8(0) — 24(0)
+20[a ¢ b]-16(0)
= A=+12[abc]-20[ab ]

= A=-8[abc]
= A =-8(0) { 5, b and ¢ are coplanar}
=A=0

Hint:

Scalar triple product of three coplanar vector
is 0.

69.

70.

Option (a) is correct.
Solution:
Let A= 2xzf+3x}'+lz
B=i 24k
Let angle between A and B be 0
sO= _A'B_
|A||B]

2x% —6x +x*
Vax* +9x% 41144+ x4
3x% —6x

\/4x4+9x2+1~\/x4 +5

= cos0 =

= cos0=

For obtuse angle, cosd < 0
32 -6x<0
=x(x-2)<0
=>0<x<2
Hint:
For obtuse angle,
(2x%i+3xj+k)-(1-2]+x%k) <0

Option (d) is correct.
Solution:
Given: Position vector of A, OA = } +k

Position vector of B, OB = 3i+ } +5k
Position vector of C, OC = 3}' +3k

2 (j+k

B—F/——
(3i + j +5k)

Now, CA =0A-0C = (j+k)—(3]+3k)
= —2j-2k
CB=0B-0C = (3i + ] +5k)— (3] +3k)
= 3i-2j+2k

Now, CA-CB=|CA||CB|cosc

= 0+4-4=|CA||CB|cosc

—C
(3]+3k)

99
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71.

72.

73.

T
= 72
Hint:

Find CA and CB and use
CA-CB=|CA||CB|cosc

Option (a) is correct.
Solution:

Given:z = [y] and y = [x] — x
As we know x = [x] + {x}

= [x] -x = -{x}

sz = [-{x}]
Asweknow 0 < {x} <1
=z=-1

Hint: Use x = [x] + {x} and 0 < {x} < 1.

Option (a) is correct.

Solution:

Given: f(x) = 4x + 1and g(x) = kx + 2
And fog (x) = gof(x)
= flkx + 2] = gl4x + 1]
=4kx+2)+1=k(@dx+1) +2
=>4kx+8+1=4kx+k+2
=k=7

Hint:

Use fog (x) = flg(x)]

Option (b) is correct.
Solution:
Given: f(x) = logyy (x* + 2x + 11)

log (x* +2x+11
= =B T

e

L [ . L i(x2+2x+ll)}
log, 10| x* +2x +11 dx

= f'(x)=

, 1 2(x+1) }
= fl(x)=
e log, 10[962 +2x+11
For critical points, f(x) = 0
2(x+1)

log, 1002 +2x +11)

=>x=-1
So, f(x) has minimum value at x = -1
)] min = 1log10 (1 -2 + 11) = logp10 =1

74.

75.

76.
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Option (b) is correct.
Solution:

Letl = [(x*)*(1+Inx)dx
Letx* =u

Inx*=Inu

xInx=Inu

[1] 1du
= x| — |+Inx=——
X u ox

= (I+Inx)x* = o
ox

= ou=x"(1+Inx)ox
= I:judu
2
N
2
= I:%(x2)2+c

1
= I==x"+c
2

Hint: Assume x* = 4u and solve further.

Option (a) is correct.
Solution:
Let A= J.ex(1+1nx+xlnx)6x

Letf(x) = xInx

=f'(x) = x(%jﬂnx
=f(x)=1+Inx
A=)+ £ )x

=>A=¢fx)+¢c
=A=¢xInx+c
=>A=xe¢'lnx+c

Hint: Use [¢*[f(x)+ f'(0)ldx = ¢* f(x) +c

Option (c) is correct.
Solution:

(cos x)l'5 —(sin x)L5

Let A =J '
\sinx-cosx

Cos x+/cosx —sin x+/sin x

= A= ' dx
Jsinx-cosx

Ccos X sin x
= A :J. —dx —I dz

Jsin x Jcosx

Let sin x = t in first integral and cos x = 4 in
second integral.
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77.

78.

:j£+Jd_“
NN

= A=2Jt+2Ju+c

= A=2+sinx +2+vcosx +c

Hints:
1. Simplify given integral and solve further
using method of substitution.

I—dx 2%

Option (c) is correct.
Solution:

[ 2
Given: ¥ =¥—81n|x+\/x2 —16|

As we know

J‘\/xz—azdxzfxlxz—az —ﬁln|x+\/x2—a2|
JVx -16 dx—— x*—16 —8In | xVx* -16 |
= Jx?-16 =— ( Vx? —8In|x+Vx* - |)
:Z—y:\/xz—m

X

Hint: Use

2
j\/xz —a?dx =%\/x2 —a? —%ln|x+\/x2 —a? |

Option (b) is correct.
Solution:
Given:y = (x
Iny = xInx"

X)X
Iny=x*Inx

Differentiating the above equation w.r.t. x, we
get

d—y—2x1nx+x2 (l)
X

—y:2x~lnx+x

1

yd

1d

Y

=% =2xyInx+xy
dx

= 4y
—~=xy(2lnx+1)
dx

= d—y—xy(1+21nx) =0
dx

101

Hint: Take logarithm both the sides and solve
further using the concept of differentiation of
implicit function.

79. Option (b) is correct.

Solution:

Let f(x) = 3(sin x — cos x) + 4(cos3x — sinx)
flx) =3sinx-4 sin’x + 4 cos®x — 3 cosx
f(x) = sin 3x + cos3x

As we know

—Na? +b* <asinkx + b cos kx <Va? +b*
[f(x)]max= “12+12 :\/E

Hints:
1. Use sin3x = 3 sin x — 4 sin®x and
cos’x = 4cos®x — 3 cosx

2. Use —Va®>+b* < asin kx + b cos kx <

Va? +b*

. Option (c) is correct.

Solution:
Given curves y =V1-x* ,y = x
" y:xll—xz
>y =1-x
=3+ yz =1

Y

0,1) y=x
A
3
V2'\2
(@] LB (1,0) X
2

1
V2
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Hint:
Required area = Area of AOAB +

Jl. V1-x%dx

1/42

81. Option (c) is correct.
Solution:
Given curves x— |y| = 0and x-2 =0
=x = |y| and x =2Y

X=Yy
(2,2)
X
A@2,-2)
x=—y
x=2

Required area = Area of AOAB
— LxaBxoa

2
= l x4x2

2

= 4 square units.
Hint:
Required area = Area of AOAB.

82. Option (b) is correct.
Solution:

Given: f(a)=+sec* a—1
= f(a)=+tan’a

= f(a) = tan a

ow f(@)+f(B)  tana+tanf
"1-f(a)-f(B) 1-tana-tanf

{1 + tan®a = sec?a}

= tan (o + PB)

= fla + B)

Hints:

1. Use tan(A+B)=M
1-tanA-tanB

2. Use 1 + tan20 = sec?0

83. Option (a) is correct.
Solution:

Given: f(x)= ln(x +V1+x2 )
= f(=x)=In(~x+V1+x?)

—x+N1-x* ([
= f(=x)=In m( 1+x? +x)

pswaal NDA/NA Year-wise Solved Papel

1+x%—x2
—x)=In| ————
=/ n{x+\/1+x2}

{ (@+b)@-b)=a*-V*

1
—x)=In| ———
- fe0 n{x+\/1+x2}
=  f(-x)=In(1)-In(x +V1+x?)
=  f(x)=0-In(x+V1+x?)

fl=x) = -f(x)
f) + =) =0
Hints:
1. Find f(—x) and solve further using the
concept of rationalisation.

2. Use h{%) = In(a) - In(b)

84. Option (d) is correct.

Solution:
X
Let A=lim ————
x=0/1—cos4x
A=lim—————  {-1-cos?*x = 2sin’x}
- =0 /2 | sin 2x |
x x
Now, Iim —— = lim —————
x-0 2 |sin2x| -0 </2(—sin2x)
_ lim_[Z_XJ
x—0" 2\/5 sin 2x
__ 1
2.2
And lim = lim X
x50" /2 | sin2x| x-0" /2 sin2x
_ lim 1 ( 2x j
e 2\/5 sin 2x
1

T 20

x x
oo lim ————# lim ————

x50 2] sin2x|  x-0" /2| sin 2x|
- lim

X
1501 —cos 4y 90€s not exist.

Hints:
1. Find L.H.L and R.H.L at x = 0 and analyse
further.
2. If lim f(x)# lim f(x), then lim f(x) does
x—>a~ x—a* x—>a

not exist.
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85. Option (a) is correct.

Solution:
Let A= lim 2X=2"
L& COSX

Above limit has g indeterminate form. So
applying Lhospital rule.

i(436—271)
oo A=lim 42X

T
*=o —(cosx
s (cosy)

= A=lm—
L, —sinx
2
=>A=-4
Hint:

If limM has indeterminate form of 9 or
xa g(x) 0

2 then limM =lim fx)
€0 x—a g(x) x—a g’(x)

86. Option (d) is correct.

Solution:
2

Given: f(x) =w

x2rx—x
Now, LHLatx =0, lim f(x)= lim ———

x—0" x—0"
{|x]| == x<0}
Iim f(x)= lim x=0

= x—0" f( ) x—0"

¥ +x+x

Now, RH.L atx =0, lim f(x)= lim
x—0"

x—0"
{ x| =x x>0}
— lim f(x)= lim (x+2) =2
x—>0" x—>0"

oo lim f(x) = Hm f(x)
x—=0" x—0"

. lim f(x) does not exist.
x—0"

Hints:
1. Find L.H.L and R.H.L at x = 0 and analyse
further.
; 0
2. Use |x|= X
—x; x<0

87. Option (c) is correct.

Solution:

.2 )
Let A = lim S0 (x+h)—sin“x

h—0 h

88.

89.

103
A - lim sin(x+h+x)—sin(x+h—x)
h—0 h
{- sin®A — sin’B = sin(A + B) - sin(A — B)}

sinh

A =limsin(2x + h)-
h—0
A = sin2x - (1) = sin2x

Hint:

Simplify given limit using

sin?A — sin’B = sin(A + B) - sin(A — B) and
solve further.

Option (c) is correct.

Solution:
Given: f(x) = g(x) (1)
And f’(x) = —f(x) ..(ii)

And h(x) = {f(x)} + {g()}?

- f1 () = ~fx)

= ¢(1) = f(x) {f/ () = g}
Now, I/ (x) = 2f(0)f'(x) + 25(0)g ()

= H(x) = 2f()g(x) + 28(x) [f(x)]

=>hx) =0
=NW3E)=0
So, statement 1 is correct.
TH) =0

= h(x) = k, where k is a constant.
=h2)=h1)=k

So, statement 2 is also correct.
Option (b) is correct.

Solution:
2

Given: y =In? [xz——x-klj
x“+x+1

2 2
N d—y:ZIn(xz x+lji{ln(x2 x+lﬂ
dx x*+x+1/dx x“+x+1

dy xz—x+l) d
Yo o2 AT A
= dx n(x2+x+1 dx

[In(x® —x+1)-In(x? + x+1)]

dy x—-x+1|| 2x-1 2x+1
= 2 =2In 5 5 -
dx Ax+1 )t —x+1 x*+x+1

= (d_yj =2In(1)[-1-1]
dx x=0

- (d_yj ~0
dx x=0

Hint:

Use %[f(g(x))] - F(g(x)§'(x)

{In1=0}
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90.

91.

92.

Option (d) is correct.

Solution:
4,8
Given i(lﬂ X ]—ux+bx3
dx\1-x%+x*
4, .2 4 2
i((x +x +1)(x" +1-x )jztzx+bx3
dx 1-x% +x*

= i(x4+xz+l):ax+bx3
dx
= 433 + 2x = bx® + ax

= b=4anda=2
=2a="b

Hint: Use 1+ x* + = (¢ + 2 + 1) + 1-29)
and solve further.

Option (a) is correct.

Solution:

Given: f(x) = (p sec x)? + (g cosec x)?

= f'(x) = 2p* sec x (sec x tan x) + 24 cosec x
(—cosec x cot x)

= f'(x) = 2(p*sec?x - tan x — g*cosec

For critical points, f'(x) = 0

= pzseczx tan x = qzcoseczx - cot x

2y - cot x)

2 Sinx 5 cosx

cos® x sin® x
sin® x _ ﬁ
cos*x p?
2
= tan* x = q—z
p
— tan®x = 1
p
= cot’x = P
q
Hint: f(x) attains minimum value where
fx)=0.
Option (b) is correct.
Solution:
7
Given: f(x)=(x~j)*
j=1

=)= (x-172%+ (x-2)* + (x-3)> + (x - 4)
+ (x=52%+ (x—6)*+ (x=7)?

=) =2(x-1) +2(x-2) + 2(x - 3) + 2(x—4)
+2(x=5) +2(x - 6)+ 2(x = 7)

= f/(x) = 2 [7x — 28]

For critical points f'(x) = 0

=7x-28=0

93.

94.
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28
x=—=4
=7y

Now, f"(x) =2(7-0)=14 >0

.. f(x) has minimum value at x = 4.
Hint: Find critical points using f'(x) = 0 and
analyse further.

Option (b) is correct.
Solution:

Given: f(x)= {

|x|+1, 0<x|<3

1, x=0
-x+1 ; -3<x<0
= f(x)=9x+1 ; 0<x<3
1 ; x=0
y | .
1
0 3 9

It is clear from the graph function f(x) has
maximum value at x = +-3 and attains local
minimum at x = 0. So only statement 2 is correct.

Hint:

Generalise the f(x) using the definition of
modulus function and draw the curve and
analyse further.

Option (b) is correct.
Solution:

Let A=Illn(1—1jdx
0 X
1 1-x
= A=J.Oln(7jdx
= A:_[Olln(l—x) dx—'follnx dx

Let B:j(jlnu—x)dx

Letl-x=u=dx =—-du

= B =.[10—lnu du
= B:‘[glnu du

= B:jollnx du

SA=0



SOLVED PAPER - 2022 (Il

95.

96.

Hint: Simplify given integral using

In| 2 |=Inm-Inn and solve further using
n
properties of definite integral.

Option (d) is correct.
Solution:

. /2, .
Given: .[; (sin* x + cos* x)dx =k
Let f(x) = sin*x + cos*x

n :
= f 5+x = cos’x + sinx = f(x)

So, period of f(x) is g
0m, . 4 4
Let [ = .[o (sin™ x + cos™ x)dx

=1I= KO(;] (sin® x + cos* x)dx

As we know J‘OHT f(x)dx = nJ.OT f(x)dx; where T
is the period of function f(x).
= I= 40_[0%(5in4 x +cos* x)dx
=>1=40k
Hint:
Use _[OnT f(x)dx = nJ.OT f(x)dx where T =
period of f(x).

Option (a) is correct.
Solution:

T
LetA= A= jzn (¥ sinx +¢™"* cos x)dx
T2

TC T[
= A= Izn e sinx dx + -[Zn e cos xdx
2 2

T
= A= O+J2nesmx cosx dx
2

b7 feox=0; fox) = fo)

Letsinx = u = cosxdx = du

. _ Ty

..A—Lle du

= A=[e"],

SA=¢-¢!
1

= A=e——
e

2
= 4 8 -1
e

105

Hints:
1. Use j F(x)dx =0; f(—x) = —f(x)

2. Ib f(x)dx = F(b) —F(a);j f(x)dx = F(x)

97. Option (b) is correct.

Solution:
\Y

O,m)

/%quz:nz
\(o, 0wy

Required area

= i(Area of circle x2 +y2 = nz)_J‘O’T sin x dx

:i(n-nz)—[—cosx]g s A{9=mn}

o
= — —[-cosm+cos0]

3

T

= ——[-(-D+1
1 [-(-1)+1]
4

Hint:

Required area

i(Area of circle x* + y* = n*)— L:E sinx dx

. Option (b) is correct.

Solution:

Given differential equation is &y + cos(d—yj =0
dx dx

The given differential equation is not a poly-
nomial equation in derivatives. Hence, the
degree of the equation is not defined.

So, statement 1 is incorrect.

Given differential equation is

FEAY d
[—y] + cos(—y) =0
dx? dx

As we know the order of differential equation
is the order of the highest derivative present in
the equation.

.~ Order of the given differential equation is 2.
So, statement 2 is correct.
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Hint:

1. The degree of the differential equation is
represented by the power of the highest
order derivative in the given differential
equation. The differential equation must be
a polynomial in derivatives for the degree
to be defined.

2. The order of differential equation is the
order of the highest derivative present in
the equation.

99. Option (b) is correct.
Solution:

The equation of the family of parabolas having
vertex at the origin and axis along positive y-axis
is x* = 4ay ....(i), where a is a parameter.

Differentiation the above equation w.r.t. x, we

get 2x = 4ud—y
dx
=a=—c
Zl
dx

Substitute the value of 4 in equation (i), we get

2 X
x'=4—-1y
24

dx

dy
e A)
= xdx Y

= xZ—y—Zy:O, which is the required dif-
x

ferential equation.
Hint:
Equation of family of parabolas having vertex
at the origin and axis along positive y-axis

is x* = 4ay. Differentiate the equation and
eliminate ‘a” and solve further.

100.Option (c) is correct.

Solution:
Given: (dy —dx) + cosx (dy + dx) =0
= d—y—1+cosxd—y+cosx =0

dx dx

= ﬂ(1+cosx) =1-cosx
dx

dy _1-cosx

dx 1+cosx

IOswaaI NDA/NA Year-wise Solved Paperl

2sin® X
ﬂ: sin )
dx ZcosZE
d—y—tanzz
dx 2
:d—y:secz——l
dx

= jdy =Jsec2§dx—_[dx
= y:Ztang—x+c

Hint:
Divide the given equation by dx and solve
further using variable separable method.

101.Option (c) is correct.

Solution:
Given: x = mean of squares of first n natural
number
1422 43% 441 n(n+1)(2n+1)
= X = =

n 6n

And y = squares of mean of first n natural
numbers.

(1+2+3+-~-+n)2
n

- (")

= VY=

_(n+1)?
4
x5
Ty 42
(n+1)(2n+1)4 55
6(11+1)> 42
7(8n +4) = 55(n + 1)
56n + 28 = 5561 + 55
n=27
Hints:
1. Mean of data xy, x,, X3, ..., X, is given by
Xy + Xy + Xy e+ X,

=

n
2. P+2243%+...40? =—n(n+1)6(2n+1)
n(n+1)

2

3. 1+2+3+--+n=
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102.Option (b) is correct.

Solution:

Composite numbers are those numbers that have
factors other than 1 and itself i.e., the numbers
that are not prime numbers. There are 15 prime
numbers from 1 to 50 so composite numbers
from 1 to 50 are 50 — 15— 1 = 34 numbers

{". 1is neither prime nor composite number}.
Required probability = %
_17
25
Hint:

1. Composite numbers are those numbers
that have factors other than 1 and itself.

2. 1is neither prime nor composite number.

103. (BONUS)

Solution:
Cn,7)="C
n!
T (-7
_n(n-1)(n-2)(n-3)(n—-4)(n-5)(n-6)
7x6x5x4x3x2
For n > 7, the numerator of C(n, 7) will have 2

factors of 7 for n € [49, 50] as 49 will be present
and on solving it, this will be factor of 7.

So for n > 7 there are many values for which
"C  will be multiple of 7.

So, question is incorrect.

104.Option (b) is correct.

Solution:

x and y are chosen from first 10 natural numbers
= (x + y) can be maximum 19 and minimum 3
(x + y) is divisible by 4 when:
x+y=4=(xy)=(1,3)
x+y=8=xy)=(17),(276),3,5)
x+y=12= (x, y) = (10,2),(9,3), (8 4), (7, 5)
x+y=16=(x,y) = (10,6),(9,7)

So possible cases are 10 and total number of case

are "'C ,
Required probability = 1012
2
10x2
~ 10%9
2

9

107

Hint: Write possible cases for x + y is multiple
of 4 and then use classical definition of
probability.

105.Option (c) is correct.

Solution:
x is chosen from first n natural numbers let 2

numbers be x and 1

1 X
X+ 1
AM = X and GM. = fx[—jzl
2 X
as we know, AM > GM
= x+122
X

But x+1:2 only when x = 1.
x

For rest of the natural number x + l > 2

So, number of cases = n —1. . *

So, required probability = =
n

Hint: Use AM > GM.

106.Option (b) is correct.

Solution:

3 dice are rolled.

For AP, d = 1, possible cases are (1, 2, 3), (2, 3, 4),
(3,4,5),(4,5,6)

d = 2, possible cases are (1, 3, 5), (2, 4, 6)

Now all these APs can be possible in descending
order also.

So total cases = 6 x 2
6x2

6x6x6
1
18
Hint: Write possible cases for common
difference d = 1 and 2.

Required probability =

107.Option (b) is correct.

Solution:
P(A) =0.5,P(B) =0.7, PAnB) = 0.3
P(A U B) = P(A) + P(B) - P(A N B)

{By addition theorem of probability}
=PAUB)=05+07-03=09
By De Morgan'’s law, P(A' " B") = P(A U BY
=>P(ANB)=1-PAUB)

{By complement rule}

=>PANB)=1-09=0.1
Also, P(A N B) = P(B) - P(A N B)
=PANB)=07-03=04
and P(AnB’) = P(A) - P(A n B)
=>PANB)=05-03=02
S PANB)+PANB)+PAND)
=01+04+02=07
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Hint: Use addition theorem of probability i.e.,
P(A UB) =P(A) + P(B)-P(AnB)

108.Option (a) is correct.
Solution: .
P(getting head) = P(getting tail) = 5

P(at most 4 tails in 5 toss) = 1 —P(5 tails in 5 toss)

{1 1.1.1 1}
272722 2
32
31
32

Hint: Use P(getting at most 4 tails in 5 toss) =
1 - P (getting 5 tails in 5 toss).
109.Option (d) is correct.
Solution:
P(getting total > 15) = P(getting total of 15, 16,
17, 18).
For 15: (5, 5, 5) i.e., 1 case and (6, 4, 5) i.e., 3!
cases or 6 cases. (6, 6, 3) i.e., 3 cases
3!
For 16: (6,6,4)1i.e., oY =3 cases and (5, 5, 6) i.e.,

!
i =3 cases.
2!
!
For 17: (6, 6, 5) i.e., % =3 cases.

For 18: (6, 6, 6) i.e., 1 case.
Total possible cases =3 +1+6+3 +3 +1=

20 cases. 20 5

Required probability = oxbxe 51
Hint: P(getting total > 15) = P(getting total of
15,16, 17, 18).

110.Option (c) is correct.
Solution:
P(hitting a target) = 0.5
P(not hitting a target) = 1-0.5 = 0.5
P(at least one hit in 4 shots) = 1 — P(no hits in 4
shots)
=1-{05x%x0.5x0.5x0.5}
1

16
-
16

Hint: P(at least one hit in 4 shots) = 1 - P (no
hits in 4 shots).
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111.Option (c) is correct.
Solution:
We have 2 white, 3 black and 4 red balls.
Required ways = Total ways — no. of ways of

drawing no black ball.

9x8x7_6x5x4
T 3x2 3x2
= 64 ways.

Hint: Required ways = Total ways — no. of
ways of drawing no black balls.

112.Option (d) is correct.
Solution:
1

p = P(ship sinks) = 5

4
g = P (ship arrives) = 5

reeses (] 2]

{Using Binomial probability theorem }

_5x4 64
2 5x625

128

625

Hint: Use binomial probability theorem and
solve it.

113.Option (a) is correct.
Solution:

There are 13 spades (including ace of spade)
and rest 3 aces.

P(getting a spade or an ace) = 135—;3
_16_4
52 13

Odds against winning

_ Number of unfavorable choices

Number of favorable choices

13-4 9

4 4

Hint: Odds against an event is the ratio of
number of unfavorable choices to the number
of favorable choices.

114.Option (c) is correct.
Solution:
Given: coefficient of correlation between ages

of husband and wife at the time of marriage,
P=07.
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As we know the coefficient of correlation is
independent of change of scale.

.. Coefficient of correlation at silver jubilee will
be 0.7.

Hint: Coefficient of correlation is independent
of change of scale.

115.Option (b) is correct.
Solution:
Let A: Event that job will be completed on time
B: Event that strike happens.
P(B) = 0.6 P(B)=1-0.6=0.4

P(é} =0.85 P(éj =0.35
B B

A [ A
P(A) = P(B)P (E) + P(B)P(Ej
= (0.6) (0.35) + (0.4)(0.85)
=021 + 0.34
= 0.55
P(A) =1-0.55 = 0.45
Hint: Use total probability theorem.

116.Option (d) is correct.

109
- ) S.D.
2. Coefficient of variance = %100
ean
117.Option (a) is correct.

Solution:

Subject | Mathe- | Physics | Chemistry | Biology
matics

Mean 40 28 38 36
marks
S.D. 15 12 14 16

Coefficient of variation of marks in mathematics.

S.D.
= x100
V.M Mean
- B 100
40
=375%
Hint:
Coefficient of variation of data,
CV. = SHE %100
Mean

118.Option (c) is correct.

Solution:
Subject | Mathe- | Physics | Chemistry | Biology
matics
Mean 40 28 38 36
marks
S.D 15 12 14 16

Coefficient of variance of Mathematics data

CV.(M) = i—leOO = 37.5%

Coefficient of variance of physics data,

CV(P) = %xlOO = 42.8%

Coefficient of variance of chemistry data,
CV.(C) = %xmo = 36.8%

Coefficient of variance of biology data,

C.V.(B) = ;—leoo =44.4%
LCVB)>CVEP) >CVM)>CV(C

.". Biology shows the heighest variability in marks.

Hints:

1. Find coefficient of variance for each subject
data and use high coefficient of variance
shows high variability.

Solution:
Class interval | Frequency Cumulative
frequency
0-10 1 1
10-20 2 3
20-30 4 7
3040 6 13
40-50 4 17
50-60 3 20
Here n = 20
LT
2 2

Thus the observations lies between the class
interval 30-40, which is called the median class.

Therefore,

Lower class limit [ = 30

Class size h = 10

Frequency of the median class f = 6
Cumulative frequency of the class preceding
the median class ¢f = 7 R of

As we know, median = [+ xh
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(nearest to) I The class is called the median

=30+5 class.

=35 After finding median class use the below
Hint: Find cumulative frequencies of all n —of
classes and . After that, locate the class ol e e, = 1| 2 <h

f
whose cumulative frequence is greater than where,
119.Option (d) is correct.

Solution:

Class interval Frequency c.f Midpoint (x;) |x; —m| f:lx;—m|
0-10 1 1 5 30 30
10-20 2 3 15 20 40
20-30 4 7 25 10 40
30-40 6 13 35 0 0
40-50 4 17 45 10 40
50-60 3 20 55 20 60

N =20 2filx;—m| =210
As we know, M.D = lZf, |x; —m|
N3 120.Option (b) is correct.
Where, Solution:
N = Number of observations T
M = Median Class interval | Frequency Midpoint xi f;
x; = Midpoint of class interval (x;)
0-10 1 5 5
f; = frequency of x; 10-20 5 15 30
: -1 20-30 4 25 100
. MD = —(2.0)=10.
20 (20)=105 30-40 6 35 210
. 40-50 4 45 180
Hint: 50-60 3 55 165
Mean deviation about median M.D = 2f=20 2fx; =
1 690
ﬁZfl |x; —m|
i=1 - 1
So, Mean (x) = Z_fxzfixi
x= 35
20
Class interval Frequency Midpoint (x;) |x; —x| filx;-x|
0-10 1 5 29.5 29.5
10-20 2 15 19.5 39.0
20-30 4 25 9.5 38.0
30-40 6 35 0.5 3.00
40-50 4 45 10.5 42.0
50-60 3 55 20.5 61.5
N = 3f =20 Sf|x x| =213

So, mean deviation about median
l —
N Z filxi—x|

1
—(213
2033

= 10.65

Hint: "
Mean deviation about mean = NZ filx; —x]|



