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1. IfAis a non-real cube root of -2, then the valueof [ A2 1 3A2
A
(1) -10 (2) -13
@) -11 @) —12

3+2i S5—-i 7-3i
2 Hz=| i 2i —3i |,where i=+/-1,thenzis:
3-2i 5+i T+3i

(1) Purely Real (2) Purely Imaginary
(3) 1 (4) 0
1 e;‘m’?. emM
3. The value of the determinant | e /> 1 e | where i=+/-1 is :
e--mm e—lin.l’} 1
(1) 2+ 2 (2) 2=+
(3) 2+ 43 4 -2+2)

4. If A is a skew-symmetric matrix, then trace of 4 is :
(1) -1 2) 1
(3) 0 (4) i

cosx sinx 0
5. If A=|-sinx cosx 0= f(x),then4™ isequalto:
0 0 1
(1) fx) (2) A=)

(3) Ax) (4) 0
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6. If4>+4—1= 0, then 4 ' is equal to :
(1) A1 (2) A+1
(3) 1 (4) 0

7. Ifx .y =16, then Y at(2,2)is:
dx

(1) o (2) 1
(3) -1 (4) 1
: 2
. 1 g7 & Yl 3 dy .
8. Ifx +y =t—-andx +y =1+ —, thenx'y = is equal to :
3 q
[ t dx

(1) 1 (2) 1
3)0 4) L
2

) i 2

5\ 9. If y=tan™ lﬂg—"(e—x—l +tan ! E&g“—x .thené% 1S :

log, (ex?) 1-6log, x ax
()= (2) 1
(3) o (4) 0

10. The locus of all points on the curve y? =4a[x+asin[

parallel to x-axis is :
(1) Ellipse (2) Hyperbola

(3) Parabola (4) Circle
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11. Let Aix) be a differential function for all x. If A1) = - 2 and f(x) =2 2 for all-x in |1, 6],
then minimum value of f6) is equal to :

(1) 4 (2) 6
(3) 2 (4) 8

12. The minimum value of (l + : ][1 + ] 1s equal to :

sin” a cos”" a
(1) 1 @ (1 +2"
: P D
(3) -1 (4) P

13. If If(x)cosxdx = %{f(x)}z + ¢, then f{x) is given by :

(1) sinx+c¢ (2) cosx +c
(3) x+e (4) c
~ j‘ G ¢ TV T R B T _1, 12 - 1o :
18 JOr—Sext Fiex CX" Fooswitin = CpX ) dx 1S equal to :

(] _x)]3 _(l_x)lil e (2) (1 _x)l2 +(1'—X)13 »

1
M 13 12 12 13

gy Bl DO

: 12 13

(4) None of these

e

1 e’ b
15. If jmdrza, then |

dt is equal to :
yrok = =1

(1) ae’ Q) ae’

b

(3) —ae (4) —be
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16. The value of _[[x2 —x+1]dx (where [-] denotes the greatest integer function) is given
0

by :
7-+5 8-+5
== & =
6-+/5 545
3) > )il e
17. The value of the integral t]] Inx|dx is:
Ile
(1) 1—l : (2) 2(1-1]
e e
1 4
3) ;—l (4) (e—1)

18. The area bounded by y = qs_m_x, x — axis and the ordinates x =0, x = g IS :
£

m s
(1 7 (2) 1
s
3) <— 4) 0
(3) 7 (4)
19. The area between the curve y = — X+ 2x4, the x-axis and the ordinates of two minima

of the curve is :

7 9
1) — sq unit 2) —— squnit
=y et

11 13
3) — it 4y — it
3) - sq uni (4) 0 sq uni
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—cos(l —cos x)
x4

20. The value of A0), so that the function f(x) :1 is_ continuous

everywhere is :

]
(1) Py (2)
3) % (4) None of these

21. The value of '@’ for which ax + sin ' (x2 — 2%+ 2)+ cos (Jc2 — 2x +2) =0 has a real

solution, is :
2 2
1) — 2) =——
T T
T vid
3) — 4) ——
3) > (4) 5

22, Ifcos  x+cos ' y+cos  z=3m, then xy +yz + zx is equal to :

(1) 0 (2) -3
3) 3 (4) -1
23. The value of tan {(cos"(—gJ—EJ} 1S :
T4t 2

2 2
1) — Ty
() 345 @) 3

3 4
3) oo 4} ———
5 5
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24. The least value of 'a' for which .4 - 1_ =g has at lecast one solution in the '
sinx 1-sinx
interval (O,E] 1S :
2
(1) 8 (2) 9
(3) 4 4) 3

25. A spherical baloon is pumped at the rate of 10 inch’/min. If radius of baloon is 15 inch,
then the rate of increase of its radius is :

(1) A inch/min (2) 1 inch/min
30n 1201
} . . E )
(3) — inch/min (4) — inch/min
60m 90n

26. The order of the differential equation whose general solution is given by :
y=(c, +¢,) cos(x + ¢;) —c,. e S, where €. €y €y, €, and ¢ are arbitrary constant. is :
(1) 5 (2) 4

(3) 3 “ 2

27. The real value of n for which the substitution y = «' will transform the differential

dy

equation 2x* i +y* =4x° into a homogeneous equation is

(1)

| W

5
@) 5

1
(3) s 4) 1
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28. The differential equation representing the family of the curves y2 = 2¢ (x+ /¢ ), where
¢ is a positive parameter, is of :

(1) order 2, degree 2 (2) order 1, degree 3

(3) order 3, degree 1 (4) None of these

; : : rracs sl ;
29. The solution of the differential equation sin y—y- =cos (1 —xcosy) is:

(1) secy=x—1-ce (2) secy=x+¢€ +c
(3) secy=x—1+ce (4) secy=x+1+ce
3+2cosx ; .
30. J-—zafx is equal to :
(2+3cosx)
: \
) ( 2cos'x T @) [ 2¢0s x -
2 +3sin x 2+3cosx
A (3)( sinx (4)[ sinx ), .
. 2+3cosx 3+2cosx )

31. If|al=3,|h|=4 and [a+b|=5, then |a—b| is equal to :
(1) 5 () 4
- (3) 2 (4) 1
32. If (5x5)2+(5.3)2 =144 and ]E|=4, then 5};., is equal to:
(1) 4 (2) 3

3) 1 4) 2
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33.

34.

35.

36.

37.

38.

A

Let |a|=1,|B|=2,|c|=3 and oL (B+é)bL(e+a)c L(a+b). Then la+b+c|is:"

(1) V10 2) V12
(3) V8 ) V14

Let EBE’ be three vectors such that a # 0 and Ex5:2§x5,|al:15|=1,|5|=4 and

| bxé|=+15. If b—2¢ = Aa, then L is equal to

(1) 1 (2) 3 (3) -4 (4) 2

The point on the line X;Z s 3z 2 at a distance of 6 from the point (2, -3. —5)

whva 1552

1S :

(1) 4.-7,-9) (2) 4.7.9)
(3) (3.-5.-3) 4 (-3,5.3)

The coordinates of the centroid of the triangle ABC, where A, B, C are the points of
intersection of the plane 6x + 3y —2z=18 with the coordinate axes are :

3) (-1,-2, -3) 4) (1,-2.3)

The points (8, -5, 6), (11, 1, 8), (9, 4, 2) and (6. -2, 0) are the vertices ofa:

(1) Rhombus (2) Rectangle

(3) Parallelogram (4) Square

The plane containing the two lines $=3_y=2 2 g x-2 _ y+3 _z+1 .
4 5 BTN

11x + my + nz =28, where :

(1) m=—1,n=3 (2) m- A, n=-3

(3)m=1,n=3 (4) m=1,n=-3
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39.

40.

41.

42.

43.

If z=(A+3)+i/(5=A%) : then the locus of z is :

(1) a Straight line (2) a Parabola

(3) a Circle (4) a Hyperbola

If8iz + 122" — 182+ 27i =0, (where i =+/—1), then :

_3 _2
(1) |z1=3 @ |z1=3
3) |z]=1 ONEIRE

If » is a positive integer but not a multiple of 3 and z = -1 + i V3. (where i=+/-1),
2n n n 2n, .
then(z" +2 .z +2 ) isequalto:

(1) -1 2) 1
3) 2 4) 0

The value of a for which the equation (a + 5) X - (2o + 1)x + (o — 1) = 0 has roots
equal in magnitude but opposite in sign, is :

1
1) =5 -
(1) () >

7
(3) = 4 1

Let a, B be the roots of the equation (x — a) (x — b) = ¢, ¢ # 0. Then the roots of the
equation (x —a) (x —B) + ¢=0are :

(1) a,c @) b, ¢

(3) a b (4) atec b+c

PG-EE-2022/(Mathematics Hons.)(Five Yr.)-(SET-X)/(A) EPIEO.




44.

45.

46.

47.

48.

49.

If a, B are the roots of the equation X2 +xa +B =0, then the values of o and B arc : -
1) a=1,p=-2 2) a=1,p=-1

3) a=2,p=1 @) a=2.p=-2

The number of diagonals that can be drawn in an octagon is :
(1) 16 (2) 18
(3) 28 (4) 20

If n is an integer between 0 and 21, then the minimum value of | n 21=-nis:

(1) 120 (2) [10-{11
3) |21 e
(3) |21 ( o

The number of numbers less than 1000 that can be formed out of the digits 0. 1, 2, 4
and 5, no digit being repeated is :

(1) 69 (2) 130
(3) 68 (4) None of these

The number of six digit numbers that can be formed from the digits 1, 2, 3.4, 5, 6 and
7, so that digits don't repeat and the terminal digits are even is :

(1) 720 ) 72

(3) 288 (4) 144

. . . 100 100 AL
The total number of terms in the expansion of (x + @) + (x —a)  after simplification
1S :

(1) 50 ) 51
(3) 150 (4) 102
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50.

51.

52.

53.

54.

55.

5 11

For a positive integer n, if the expansion of (Zx_! + xz)" has a term independent of x,
then a possible value for # is :

(1) 22 (2) 16
3) 10 (4) 18

The term independent of x in the expansion of [(+ 1 1) x+(t 1+ 1) 1x 18 is :

(1) 70(14_ ] (2) 70(;%]

3
3) 56[ : “] (4) 56[1—_—!]
1-1 1+1
In the expansion of (1 + x')“_, the coefficients of the (27 + 1)th and (» + 2)th terms are

equal, then the value of  is :

(1) 16 (2) 15 (3) 14 (4) 13

An infinite G. P. has first term x and sum 5, then x belongs to :

(1) x<-10 (2) 0<x<10

(3) -10<x<0 4) x>0

[nthequadratlcequatmnar + bx + c—O ifA=b ~4ac and o + B, o +B o +B
are in G.P., where a, Baretherootsofax +bx +c=0,then:

(1) A#0 (2) bBA=0

(3) A=0 (4) cA=0

L e .
If the sum of first » positive integers is 5 times the sum of their squares, then n

equals :

(17 (2) 8 35 (4) 6
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56.

57.

58.

59.

60.

If a+bx:b+cx :C+dx(x¢0), thena, b, c, dare in :
a-bx b-cx c—dx

(1) AP (2) GP =

(3) HP (4) None of these

The line 3x —4y +7=01s rotated through an angle % in the clockwise direction about
the point (—1, 1). The equation of the line in its new position is :

(1) 7y—x+6=0 2) ly-x—-6=0

3) Ty+x-6=0 4) Tyt+tx+6=0

The diagonals of the parallelogram whose sides are Ix + my + n=0, x + my +n' =0,
mx+1ly+n=0,mx+ly+n=0 include an angle :

T T
(1) Z (2) 3

P T
(3) 4 4) 3

If an equilateral triangle has one side given by x +y —2 =0 and its centroid is at the
origin, then one vertex of the triangle is :

(1) (2.-2) (2) (2.2)
(3) (2,-2) ) 1,-1)

If each of the points (x,. 4), (-2, y,) lies on the line joining the points (2, —1). (3, -3),
then the point P(x,, y,) lies on the line :

(1) 2x+6y+1=0 (2) 2x+3y—-6=0

(3) 6(x+y)-23=0 4) 6(x +y)—-25=0

PG-EE-2022/(Mathematics Hons.)(Five Yr.)«(SET-X)/(A)
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61. Radius of the largest circle which passes through the focus of the parabola y2 = 4x and
contained in it, is :
(1) 2 (2) 4
(3) 8 4 3

2 2
62. The distances from the foci of P(a, b) on the ellipse 3‘9— +-“;-L =1 arc:

5 4
1) 4+ =5 2) 5+ —
(1) i (2) i
4
3) 5+ gb (4) None of these
x 3 a
63. Two conics — —<5=1and x* =——y intersect, if :
a b b
2 1 X
1) <= 2) a >—
(1) % (2) 3
(3) a= % (4) None of these

2 i
64. The radius of the circle passing through the foci of the ellipse T—6+% =1, and having

its centre (0, 3) is :

(1) 3 2) V3
3) 2 (4) 4

65. The locus of the point, the sum of squares of whose distance, from the planes x —z =0,
x—2y+z=0andx+y+z=01is 36 is given by :

(1) X +y +7=6 @) x +y 4z =—

B) X +y +2 =36 @) X' +y +2 =216

PG-EE-2022/(Mathematics Hons.)(Five Yr.)-(SET-X)/(A) PO,
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66.

67.

68.

69.

70.

A

The equation of the plane through the point (2. 5, -3) perpendicular to the planes.
x+2y+2z=1landx—2y+3z=41s:

(1) 3x—4y +2z=20 (2) 10x—y—4z=27
(3) 3x+4y—2z=20 (4) 10x +y+4z=27

A line makes angles a, B, 7. 8 with the four diagonals of a cube. Then cos o + cos B
+cos’ Y+ cos dis:

1) @) +

W |
L& )

(3) (4)

B

The symmetric form of the equations ofthe linex +y—z=1.2x—3y+z=21s:

X y z Xy 2=
1) —===— 2) — === ——
) 2 3 3 @ 2 3 5

x y Z x-1 y z
3 —_——_—=— 4 —
) 3 2830 ) 2 3 5

If A = cos(cos x) + sin (cos x), the least and greatest value of 4 are :

(1) 0and 2 (2) -1 and 1
(3) —/2 and ¥2 (4) —\15 and 2

The least value of cc:)scc2 xr+25 s.ec2 X8 :
(1) 38 (2) 36

(3) 34 (4) 32
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71. Ifsin @, + sin 0, + sin O, = 3, then cos 0, + cos 6, + cos 0, is equal to :

(1) 0 (2) 1 _
3) 2 (4) 3 2

72. Iftanxtany=gandx+y= g then tan x and tan y satisfy the equation :

(1).%° = B (1 - ) x+a=0 @) x +3 (1-a)x+a=0
B) B3x +(1+a)x—av3 =0 @) Bx —(1-a)x+a3 =0
73. Tifteen coupons are numbered 1, 2, 3, ... 15 respectively. Seven coupons are

selected at random one at a time with replacement. The probability that the largest
number appearing on a selected coupon is atmost 9, is :

1 . (8Y
1) [I—S] @ [gj

: (aY
(3) (EJ (4) [E)

74. The probability of guessing correctly at least 8 out of 10 answers on a true-false

~ T
examination, 1s :
= 7 7
1) — R
M 128 (2) 64
45 175
3) — 4) ——
& 1024 ) 1024
»

75. A fair die is thrown untill a score of less than five points is obtained. The probability of
obtaining less than three points on the last throw is -

(1) 2)

W& W
v | =

3) (4)

PG-EE-2022/(Mathematics Hons.)(Five Yr.)-(SET-X)/(A) P.T.O.
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76. Two players A and B throw a die alternately for a prize of Rs. 11, which is to be won
by a player who first throws a six. If A starts the game, their respective expectations

are :
(1) Rs. 7; Rs. 4 (2) Rs. 8;Rs. 3
(3) Rs.6; Rs. 5 (4) Rs. 6:Rs.5

77. The mean of 8 observations is 9 and their variance is 9.25. If six of the observations arc
6,7, 10, 12, 12 and 13, then the remaining two observations are :

(1) 8,6 (2) 8,5
3) 8,4 (4) 83
78. The frequencies of values 0, 1, 2, ......... , n of a variable are q"_. r;cl q’H pl, "c2 qH
pz, ........ ; p", where p + ¢=1. The mean is :
(1) ntp (2) np
n
By = 4) n—p
P

79. Which of the following is nof a merit of Mean Deviation ?
(1) It is unduly affected by the presence of extreme items
(2) Itis based on all the items

(3) It can be calculated by using any average

(4) None of these

80. The variance of 20 observations is 5. If each observation is multiplied by 2. find the
new variance of the resulting observations.

(1) 100 (2) 50

(3) 40 (4) 20
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81.

82.

83.

84.

85.

17

The range of the function f{x) = 3|sin x| -2 |cos x| is :

(1) [-2, V13 ] | @) [-2,3]
3) [-3,2] @) [3,V13]

Letf:R— |0, 2 | be a function defined by x) = tan™’ (x2 +x + a). If fis onto, then a
5 y

equals :

1 1
(1) 2 (2) -
(3) 1 4) 0

If the domain of f{x) is (0, 1), then the domain of fle") + Aln |x|) is :

(1) (-1, e) (2) (e,-1)
B3) (e, 1) 4) (1,e)
: x2+2x+5 : -
Let /: R — R be a function defined by f(x) = = The function fx) is :
X°+x+
(1) one-one and into (2) onc-one and onto
(3) many one and onto (4) many one and into

The probability that at least one of the events A and B occurs is % If A and B occur

simultaneously with probability % then P(A4)+ P(B) is :

(1)

th |

)

w |

3)

| o

4)

w | =

PG-EE-2022/(Mathematics Hons.)(Five Yr.)«(SET-X)/(A) P.T.O.
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86. A bag contains 16 coins of which two are counterfeit with heads on both sides. The rest
are fair coins. One is selected at random from the bag and tossed. The probability of

getting a head is :
9 11
1) — .
(1) 5 (2) -
13 15
3) — A¥ =
(3) ¥i )

87. An urn contains five balls. Two balls are drawn and are found to be white. The
probability that all the balls are white is :

(1 (2)

L3
2

(3) (4)

thw wlN

W | -

88. A box contains 6 nails and 10 nuts. Half of the nails and half of the nuts are rusted. If
one item is chosen at random, the probability that it is rusted or is a nails is :

3 5
oy (2) 1=

9 11
e O

89. The maximum value of P = 6x + 8y subject to constraints 2x + y < 30, x + 2y < 24,

x20,y201s:
(1) 90 (2) 96
(3) 120 (4) 240

90. The number of proper subsets of the set {1,2, 3} is:
(1) 6 (2) 7
(3) 8 4) 9
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91.

92.

93.

94.

95.

96.

In a city 20 per cent of the population travels by car, 50 per cent travels by bus and
10 per cent travels by both car and bus. Then persons travelling by car or bus is :

(1) 40 per cent (2) 60 per cent = -
(3) 70 per cent (4) 80 per cent

Let n(U) = 700, n(4) = 200, n(B) = 300 and n(4 r B) = 100, then (4" ~ B) is :
(1) 600 (2) 400

(3) 200 (4) 300

If A and B are two sets, then_.A UB=AnNBiff:

(1) AcB (2) BCA

(3) A=B (4) None of these

The Relation R in N defined by ,R, <> a’ —4ab + 36" =0, (a, b € N) is :
(1) Reflexive (2) Symmetric

(3) Transitive (4) None of these

If0 <a <b, then lim(b" +a")""" is equal to :

(1) e (2) b

(3) a (4) None of these

The set of all points, where f(x)=3x?|x|~|x|-1 is not differentiable is :
(1) {0} (2) {-1,0,1}
(3) 10,1} (4) None of these
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97.

100.

(2sin x)*”"

The points of discontinuity of the function f(x) = lim — are given by :
3" —(2cosx)”"

(1) rn+%,rel (2) rn+%,ref

(3) rx i%, rel (4) None of these

The negation of p — g is :
(1) pa~q (2) g—p

3) q'—p 4 p—q

The disjunction p v g is false only when :
(1) pis false (2) qis false

(3) p and q are both false (4) None of these

IfA=1{1,3,5,7}, B={2, 5}, then the number of relations from Ato B is :
(1) 256 (2) 128
(3) 64 (4) 32
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If sin 6, + sin 6, + sin 6, = 3, then cos 0, + cos 0, + cos 0, is equal to
(1) 0 @1
(3) 2 (4) 3 =

Iftanxtany=gand x +y = g then tan x and tan y satisfy the equation :

M) x -3 A-a)x+a=0 @) x +3 (1-a)x+a=0
B) V3x +(1+a)x—av3 =0 @) VBx' —(1-a)x+a3 =0
Fifteen coupons are numbered 1, 2, 3, ......., 15 respectively. Seven coupons are

selected at random one at a time with replacemcnt The probability that the largest
number appearing on a selected coupon is atmost 9, is :

1Y g Y
ol o (2
3 T 4 7
3) [g) @) (;]

The probability of guessing correctly at least 8 out of 10 answers on a true-false
examination, is :

7
()ﬁ (2)'6—4

175
()E2_4 ()T62—4

A fair die is thrown untill a score of less than five points is obtained. The probablllty of
obtaining less than three points on the last throw is :

(1) (2)

3)

| s a|w
|l M| —

(4)
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6. Two players A and B throw a die alternately for a prize of Rs. 11, which is to be won
by a player who first throws a six. If A starts the game, their respective expectations

are .
(1) Rs. 7; Rs. 4 (2) Rs. 8: Rs. 3
(3) Rs.6;Rs. 5 (4) Rs. 6; Rs. 5

7. The mean of 8 observations is 9 and their variance is 9.25. If six of the observations are
6, 7,10, 12, 12 and 13, then the remaining two observations are :

(1) 8,6 (2) 8,5
(3) 8,4 ’ (4) 8.3
8. The frequencies of values 0, 1, 2. ......... n of a variable are ¢, ”cl q"_] pl. "c2 qn_2
i .p , where p + ¢ = 1. The mean is :
(1) n+p (2) np
1
By — (4) n—p
p

9. Which of the following is nor a merit of Mean Deviation ?
(1) It is unduly affected by the presence of extreme items
(2) It is based on all the items

(3) It can be calculated by using any average

(4) None of these

10. The variance of 20 observations is 5. If each observation is multiplied by 2, find the
new variance of the resulting observations.

(1) 100 (2) 50

(3) 40 4) 20
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11. The term independent of x in the expansion of [(t ' —1) x+ (¢! +1) Tx1]* is :

-\ 1+2Y -
(1) 70[— 2) 70[_~] v
1+1) N1
\3 "-'_ 3
3) 56 1! @) sﬁ(l_f]
-t ) 1+1¢

12. In the expansion of (1 + x)ﬂ, the coeflicients of the (2r + 1)th and (» + 2)th terms are
equal, then the value of r is :

(1) 16 (2) 15 (3) 14 (4) 13

13. Aninfinite G. P. has first term x and sum 5, then x belongs to :
(1) x<-10 (2) 0<x<10
(3) -10<x<0 ‘ (4) x>0
14. In the quadratic equation ax’ + bx + ¢ = 0.if A =5"—4ac and o + B. o + [32, o + B3
are in G.P., where a, B are the roots of ax’ + bx + ¢ =0, then :
(1) A#0 (2) bBA=0

(3) A=0 4) cA=0

v, i :
15. If the sum of first » positive integers is 3 times the sum of their squares, then n

equals :

L) S (2) 8 ()5 4 6

a+bx_ b+ex _c+dx

16. Ifa-bx_b—cx c—dx(xio)’ thena, b, ¢, d are in :
(1) AP (2) GP
(3) HP (4) None of these
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18.

19.

20.

21.

The line 3x — 4y + 7= 0 is rotated through an angle % in the clockwise direction about

the point (-1, 1). The equation of the line in its new position is :

(1) 7y-x+6=0 2) Ty—x—-6=0

(3) Ty+x—-6=0 @) Ty+x+6=0

The diagonals of the parallelogram whose sides are Ix + my + n =0, Ix +my + n' =0,
mx + ly +n=0, mx + Iy + n'= 0 include an angle :

T
(1 . (2)

3)

7
(4) S

If an equilateral triangle has one side given by x + y — 2 = 0 and its centroid is at the
origin, then one vertex of the triangle is :

Q) =2=2) 2 (2,2)
3) 2,-2) @) (-1,-1)

If each of the points (x,, 4), (-2, y,) lies on the line joining the points (2, —1), (5, -3),
then the point P(x,, y,) lies on the line :

(1) 2x+6y+1=0 (2) 2x+3y—6=0
(3) 6(x +y)—23=0 (4) 6(x +y)—25=0

The range of the function f{x) = 3|sin x| -2 |cos x| is :

(1) [-2,413] ) [-2.3]
3) [-3.2] @) [3. V13 ]
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22.

23.

24,

25.

5

Letf: R —> [0, %) be a function defined by f{x) = tan ' (x2 +x + a). If fis.onto, then a

equals : Fe
1 1

L s

31 40

If the domain of f{x) is (0, 1), then the domain of Ae") + f{In x]) is :

(l) (—19 e) (2) (_es _l)

(3) (e 1) (4) (1,¢)

Letf: R — R be a function defined by f(x)= _xqix_? . The function f{x) is :
i PR

(1) one-one and into (2) one-one and onto

(3) many one and onto (4) many one and into

The probability that at least one of the events A and B occurs is % If A and B occur

simultaneously with probability %, then P(A)+ P(B) is :
(1) (2)

(3) “4)

oy WM
| Wb

A bag contains 16 coins of which two are counterfeit with heads on both sides. The rest
are fair coins. One is selected at random from the bag and tossed. The probability of
getting a head is :

9 11 13 15
(e @ = G Sy
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27. An urn contains five balls. Two balls are drawn and are found to be white. The
probability that all the balls are white is :

—

(1) (2) - 3

i wr
r2

(3) )

| —

28. A box contains 6 nails and 10 nuts. Half of the nails and half of the nuts are rusted. If
one item is chosen at random, the probability that it is rusted or is a nails is :

3 5
(1) == @

9 11
G)7g ()ipe

29. The maximum value of P = 6x + 8y subject 10 constraints 2x + y < 30, x + 2y < 24,
x20,y20is:

(1) 90 (2) 96

(3) 120 (4) 240
30. The number of proper subsets of the set {1, 2.3} 12

(1) 6 2) 7

(3) 8 4 9

31. Let f{x) be a differential function for all x. If 1) = — 2 and f'(x) 2 2 for all x in [1, 6],
then minimum value of f{6) is equal to :

(1) 4 (2) 6
(3) 2 (4) 8
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32.

33.

34.

35.

36.

The minimum value of [I - 3 J(l 0 ln ] is equal to :

sin” o cos” a
(1) 1 @) (1+2"
\ L=
3) =1 4 :
G) | =

If If(x)cosx dx = %{f(x)}" +c¢, then f{x) is given by :

(1) sinx +c¢ (2) cosx+ec

() xte 4) ¢

I(x— T S O T ~ey x*?)dx is equal to :
—x) —x)12 e Al

1) (-2 . (=% s @) (1-x) +(1 X) R
13 12 12 13
Al R

(3) ) g =) #e (4) None of these

12 13

-t

1 i b

e
If |—dr=a, then dr is equal to :
5[£+1 I 4

pt=b=1
(1) ae” Q) ae’ (3) ~ge”’ (4) —be™

2

The value of f[xl —x+1]dx (where [] denotes the greatest integer function) is givén
0

by :
() 7*2‘5 Byt ) O B2 iy =2
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37. The value of the integral jl Inx|dx is:

Ie

(1) 1—l (2) 2(1—1)
e e
1 =
(3) ;—1 ) (e-1)
38. The arca bounded by y = - , x —axis and the ordinates x =0, x = g— is
T < B
1) =— 2) >—
(== (2) A
1
3) <— 4) 0
(3) 2 (4)
39. The area between the curve y = — X+ 2x4, the x-axis and the ordinates of two minima
of the curve is :
7 9
1) — sq unit 2) —— sq unit
(1) 755 ™ (2) =5 9
11 13
3) — it ) 4) — it
(3) 0 sq uni (4) 120 sq uni

1—cos(l—cosx)
x4

40. The value of Af0), so that the function f(x)=

everywhere is :

1 1
£ B @) 3

3) % (4) None of these
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41.

42.

43.

45.

46.

9

In a city 20 per cent of the population travels by car, 50 per cent travels by bus and

10 per cent travels by both car and bus. Then persons travelling by car or bus is :

(1) 40 per cent (2) 60 per cent

(3) 70 per cent (4) 80 per cent

Let n(U) = 700, n(4) = 200, n(B) = 300 and (4 ~ B) = 100, then n(A° ~ B) is :

(1) 600 (2) 400

(3) 200 (4) 300

If A and B are two sets, then 4 U B= A4 ~ B iff :

(1) AcB (2) BcA

(3) A=B . (4) None of these

The Relation R in N defined by R, <> a —4ab + 36" =0, (a, b € N) is :
(1) Reflexive (2) Symmctri&:

(3) Transitive (4) None of these

If0 <a<b, then lim(b" +a")""" is equal to :

(1) e (2) b
3) a (4) None of these

The set of all points, where f(x) = 3,/x2 | x| —=| x| -1 is not differentiable is :
(1) {0} (2) 10,1}

3) {0, 1} (4) None of these

PG-EE-ZOZZI(Mathematics Hons.)(Five Yr.)-(SET-X)/(B)
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1 2n
47. The points of discontinuity of the function f(x)=lim (e S— are given by :
ST cosXy

7 T
1 +—,rel 2 +—,rel
(1) r=m ure ()rnsre

(3) rm i%, rel (4) None of these

48. The negation of p > g is:
(1) pr~q 1 2)g—p
3)g'—p 4 p—q
49. The disjunction p v q is false only when :
(1) pis false (2) g is false

(3) p and g are both false (4) Nonc of these

50. IfA={1,3,5,7}, B=1{2, 5}, then the number of relations from A to B is :
(1) 256 (2) 128
(3) 64 | (4) 32

51. Radius of the largest circle which passes through the focus of the parabola y2 = 4x and
contained in it, is :

(1) 2 (2) 4
3) 8 4) 3

2 2
52. The distances from the foci of P(a, b) on the ellipse J—;— +% =1 are:

(1) 4+ =b Q)Si%a

(3) 5x-=b (4) None of these

s B|w
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53.

54.

55.

56.

57.

1
2 2
Two conics %~;:—2 =1 and x? = —%y intersect, if ;
a
2 1 21 5

1 < — 2) 4 .=
(1) a 2 (2) 2
(3) a = % (4) None of these

2 2
The radius of the circle passing through the foci of the ellipse ]% + %_ =1, and having

its centre (0, 3) is :

(1) 3 2) V3
(3) 2 (4) 4

The locus of the point, the sum of squares of whose distance, from the planes x —z = (),
x-2y+z=0andx+y+z=0is36 is given by :

(1) x2+y2+zz=6 (2) xm2+y_2+z_2:%

(3) X +y2+zz=36 (4) x '*~y2+22=216

The equation of the plane through the point (2, 5, -3) perpendicular to the plancs
x+t2y+2z=landx—2y+32=4is:

(1) 3x -4y +22=20 (2) 10x—y—4z=27

(3) 3x+4y-22z=20 (4) 10x+y+4z=27

A line makes angles a, B, v, 8 with the four diagonals of a cube. Then cos’ o + cos- B
+coszy+cos dis:

4 I 2
(1) = (2) 3 (3) 3 (4)

B w
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58. The symmetric form of the equations of the linex +y—z=1,2x—3y+z=21is:

x_ y z=l
2 —_—
@ =375 =

(3)

z x—1
e (4) =% =
Ir i 4 g~ 3

w |

59. If A = cos(cos x) + sin (cos x), the least and greatest value of 4 are :

(1) 0 and 2 (2) 1 and 1
(3) —+2 and 42 (4) % and 2

60. The least value of cosec’ x +25 sec. xis:
(1) 38 (2) 36
(3) 34 (4) 32

61. If|al=3.|b=4 and | a+b|='5, then | a—b| is equal to:
(1) 5 (2) 4
() 2 (4) 1

62. If (axb)?+(a.b)? =144 and |a|=4, then | b| is equal to:
(1) 4 2 3
3) 1 4) 2

63. Let|a|=1,]b|=2|c|=3 and ol (b+0),bL(@+a)cl(a+h). Then latb+cl|is:

(1) 10 @) V12
(3) V8 4) V14
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65.

67.

13
Lctabzbethreevectorssuchmata;t()andaxb 2axc,|a|—|c|-1|b|+—4and
|bxc|=+15. If b 2c =\a, then A is equal to : i
(M1 ) 3 (3) -4 4) 2

x-2 y+3 z+$5

The point on the line
I =2 =2

at a distance of 6 from the point (2, -3, -5)
18 :

(1) (4,-7,-9) (2) 4.7,9)

(3) (3,-5,-3) @) (3,5.3)

The coordinates of the centroid of the triangle ABC, where A, B, C are the points of
intersection of the plane 6x + 3y — 2z = 18 with the coordinate axes are -

(1) 1,2, 3) (2) (1.2,-3)
(3) (-1, -2, -3) @) (1,-2,3)

The points (8, -5, 6), (11, 1, 8), (9,4, 2) and (6, -2, 0) are the vertices of a :

(1) Rhombus (2) Rectangle

(3) Parallelogram (4) Square

The plane containing the two lines x-3:y—2=z—1 and x—2=y+3:z+l is
1 4 5 1 -4 5

I1x + my + nz = 28, where :

(1) m=-1,n=3 (2) m=—1,n=-3

(B) m=1,n=3 4 m=1,n=-3

If z=(A+3)+i4/(5-A%) ; then the locus of z is :
(1) a Straight line (2) a Parabola
(3) aCircle (4) a Hyperbola
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70. 1f8iz + 127 — 18z +27i=0, (Where i=+/—1). then :

(1) Jzl== @ |z1-3 A
3 |z]=1 @) |z1=2

71. If n is a positive integer but not a multiple of 3 and z = -1 + i3, (where i=+—1),
then (zzﬂ +2" .2+ 22”) is equal to :

(1) -1 (2) 1
3) 2" 4) 0

72. The value of a for which the equation (o + 5) X - o+ Dx +(@=1)=0 has roots
equal in magnitude but opposite in sign, 1s

1
(1) -5 ) %

7
€ 4) 1

73. Let o, B be the roots of the equation (x —a) (x — b) = ¢, ¢ # 0. Then the roots of the
equation (x — @) (x-p)+c=0are:

(1) a,c (2) b ¢

(3) a b 4) a+tcbtec

74. 1f o, B are the roots of the equation 2 + xvJo. + B =0, then the values of & and pare: |
1) a=1,p=-2 ) a=1,p=-1
(3) a=2,p=1 4) a=2,p=-2
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76.

77.

78.

79.

80.

15

The number of diagonals that can be drawn in an octagon is :
(1) 16 (2) 18
(3) 28 (4) 20

If' n is an integer between 0 and 21, then the minimum value of [n-[21—n is :

(1) 120 (2) [10-]11
11
(3) |21 (4) |_1L6

The number of numbers less than 1000 that can be formed out of the digits 0, 1, 2. 4
and 3, no digit being repeated is -

(1) 69 (2) 130
(3) 68 (4) None of these

The number of six digit numbers that can be formed from the digits 1, 2, 3, 4. 5. 6 and
7, so that digits don't repeat and the terminal digits are even is :

(1) 720 2) 72
(3) 288 (4) 144

- g : 100 100 T :
I'he total number of terms in the expansion of (x +a)  +(x—a) after simplification
is :

(1) 50 (2) 51

(3) 150 (4) 102

A . ; = : .
For a positive integer », if the expansion of (2x 't x )" has a term independent of x,
then a possible value for » is -

(1) 22 (2) 16

(3) 10 4) 18
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81. The value of 'a' for which o +sin | (x2 & QA 2y cos | (x2 — 2x +2) =0 has a real
solution, is :
2 —
Yy = 2y ——
n
T T
3) — Ay ==
3) > (4) s
82. Ifcos ' x+cos y+ cos | z=73m, then xy + yz + zx is equal to :
(10 2) 3
(33 4) -1
= 2 b1 y
83. Thevalucoftan {| cos | —— |—— (¢ 18"
T 2
2 2
(1) —= ) —=
35 V3
3 4
3) = 4) —
J5 Js
84. The least value of 'a' for which _4 + = a has at least one solution in the

sinx 1-sinx
interval (O,E) 1s :
2
(1) 8 (2) 9

(3) 4 4) 3
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85. A spherical baloon is pumped at the rate of 10 inch’/min. If radius of baloon'is 15 inch,
then the rate of increase of its radius is :

—— inch/min inch/min
1 23 h/mi 2 L h/mi
30xn 1207
| ; ) (S .
(3) — inch/min (4) — inch/min
60n 907

86. The order of the differential equation whose general solution is given by :

y=(c, +¢,) cos(x + c)—c,.e 5, where €1> € €3, ¢, and ¢, are arbitrary constant, s -
(1) 5 (2) 4

33 (4) 2

87. The real value of 5 for which the substitution ¥ =u" will transform the differential

equation 2x* yzx—é +y* =4x% into a homogeneous equation is :
3 5
1) = o =
(1) > ) 5

3 = 4) 1

B |

88. The differential equation representing the family of the curves y2 =2¢ (x + +Jc), where
¢ is a positive parameter, is of :

(1) order 2, degree 2 (2) order 1, degree 3

(3) order 3, degree 1 (4) None of these
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91.

The solution of the differential equation sin ygyx— =cosy(l-xcosy) is :

(1) sec y=x—1 —ce
(2) secy=x+ex 6
(3) secy=x—1+cex

(4) secy=x+1 +ce'

I—M—m—xz—dx is equal to :
(2+3cosx)
) ( Zcos.x )_w ) ( 2¢cos X )+c
2+3sinx 2+3cosx
3) [ sin x }-I—C @) ( sin x ]+c
2+3cosx 3+2cosx
1 2A 1
I£ X is a non-real cube root of —2, then the value of | A> 1 3% | is equal to :
2 2A |
(1) -10 2) -13
@3) -11 @) -12

3+2i S5-i T7-3i
Wez=| i 2i —-3i ,whcrei=\f:_1.thcnzis:
3-2i S5+i T+3i
(1) Purely Real (2) Purely Imaginary
3)1 4) 0
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93. The value of the determinant | e~/ I e*™3 | where i =+/—1 is :
e-—f'm'r# e-—zim’l 1
(1) 2+ 42 2 2-8
(3) 2+43 4) <2+ 2)

94. If A4 is a skew-symmetric matrix, then trace of 4 is -
(1) -1 2) 1

3) 0 (4) i

cosx sinx 0
95. If A=|-sinx cosx 0 = f(x), then 4" is cqual to :
0 0 1

(1) fix) (2) fi=x)

() Ax) 4) 0
96. IfA*+4—]= 0, then 47" is equal to :

(1) A-1 (2) A+1

)1 (4) 0
97. Ifx .y'= 16, then . at (2, 2) is :

dx
(1) 0 (2) 1
' 1
(3) -1 OF
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1 1 ;
98. Ifx2+y2=t—-t— andx4+y4-——lz+ F,thenx:;y%ﬁi is equal to :
%

(1 2) -1

1
(3)0 @ 3

2 2
o D [l_sgf_q m{ul_s_} i %

log, (ex?) 1-6log, x
(1) -1 l ) 1
(3) = 40

100. The locus of all points on the curve y? :4a[x+asin(

parallel to x-axis is :
(1) Ellipse (2) Hyperbola

(3) Parabola (4) Circle
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1. Ifnis a posmve mteger but not a multiple of 3 and z = 1 + i+/3, (whcre i=A/—1),
then (z +2" " +72° )1sequal to :

(1) -1 2) 1
3) 2" 4) 0

2. The value of a for which the equatlon (a0 + 5) X - (2oe + I)x + (a0 — 1) = 0 has roots
equal in magnitude but opposite in sign, is

1
(1) =5 (2) 5

7
3) 7 4) 1

3. Let a, B be the roots of the equation (x — a) (x — b) = ¢, ¢ # 0. Then the roots of the
equation (x — o) (x—B) + ¢ =0 are :

(1) a, e (2) b, ¢
(3) a b 4) at+teb+c
4. If o, B are the roots of the equation x2 + /oL + B =0. then the values of o and B are :
(1) a=1,p=-2 2) a=1,p=-1
B) a=2,B=1 4) a=2,p==2
5. The number of diagonals that can be drawn in an octagon is :
(1) 16 (2) 18

(3) 28 (4) 20
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6. If nis an integer between 0 and 21, then the minimum value of |n-[21—n is :

(1) [20 (2) [10-]11
3) [2] 4 41
3) (21 @ 7

|

|

7. The number of numbers less than 1000 that can be formed out of the digits 0. 1, 2, 4
and 5, no digit being repeated is :

(1) 69 . (2) 130

(3) 68 (4) None of these

8. The number of six digit numbers that can be formed from the digits 1, 2, 3. 4. 5. 6 and
7, so that digits don't repeat and the terminal digits are even is :

(1) 720 (2) 72
(3) 288 (4) 144

. . . 100 100 dd L L
9. The total number of terms in the expansion of (x + @) =~ + (x —a) after simplification

185
(1) 50 (2) 51
(3) 150 4) 102

10. For a positive integer », if the expansion of ('2x_’ + xz)n has a term independent of x,
then a possible value for # is :

J (1) 22 2) 16 (3) 10 (4) 18

11. The value of 'a' for which ax + sin | (x2 — 2x + 2) + cos I (xl — 2x + 2) = 0 has a real
solution, is :

2 2 )4 T
1) - 2y —= = ) —=
()1T (2) . (3)2 (4) -
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12.

13.

14.

15.

i 1 L& :
Ifcos x+cos y+cos !z=3rc, then xy + yz + zx is equal to :

(1) 0 2) -3 =
3) 3 (4) -1
1 2 L .
The value of tan <[ cos ™| —= |—= [} is:
)2

2 2
1) — 2) —
15 VE]

3 4
3) == @) =

Js Js
The least value of 'a' for which _4 + ] =a has at least one solution in the

sinx |-sinx
interval (O,E) is :
2
(1) 8 (2) 9
(3) 4 (4) 3

A spherical baloon is pumped at the rate of 10 inch’/min. If radius of baloon is 15 inch,
then the rate of increase of its radius is :

(1) L inch/min (2) : inch/min
30n 120n
| i . R .
(3) —— inch/min (4) —— inch/min
607 907
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16. The order of the differential equation whose general solution is given by :
y=i{ec, +¢;)eos(x +¢,)—¢, ¢" s, where ¢, €5 €5, ¢, and ¢, are arbitrary constant, is
(1) 5 (2) 4
3) 3 4) 2

17. The real value of n for which the substitution y = #" will transform the differential

dy

equation 2x* ¥ + y* =4x° into a homogeneous equation is :
3 e 13 1
1) = 2) — 3) = 4) 1
(1) > (2) 5 (3) 5 (4)
18. The differential equation representing the family of the curves y2 =2¢ (x + Ve ), where

¢ is a positive parameter, is of :

(1) order 2, degree 2 (2) order 1, degree 3

(3) order 3, degree 1 (4) None of these

19. The solution of the differential equation sin y% =cos p(1-xcos y) is:

(1) secy=x—1—cex (2) secy=x+ex+c
(3) secy=x—1+ce (4) secy=x+1+ce
20. Iﬂﬁx—z—dx is equal to :

(2+3cosx)

S [ 2cos.x ]+c 2 { 2¢o8x ]+C
2+3sinx 2+4+3cosx

3) [ sin x ]-kc @) ( sin x ]+c
2+3cosx 3+2cosx
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21. If A is a non-real cube root of —2, then the value of [ A* 1 337 | is equal to :
2 26 1
(1) -10 (2) 13
(3) -11 4) —12

3+2i 5-i 7-3i
22, Ifz=| i 2i -3 ,wherci:\/w_l,thcnzis:
3-2i S+i 7+3i

(1) Purely Real (2) Purely Imaginary
(3) 1 4) 0
1 e:‘m’] eiﬁM

23. The value of the determinant | e ™/* 1 ™3 | where i=+/—1 is:

e--.-'ru‘d e—21’m’3 1
(1) 2+42 ) 2-+3
~\ (3) 2+43 (@) ~2++2)
24. If A is a skew-symmetric matrix, then trace of A4 is :
Ly~ 21
(3) 0 4) i

cosx sinx O
25. If A=|-sinx cosx O|=f(x),then4"' is equal to :
0 0 1
(1) fx) (2) f-x)

3) Ax) 4 0
PG-EE-2022/(Mathematics Hons.)(Five Yr.)-(SET-X)/(C) P.T. O.




26.

27.

29.

30.

IfA*+A—1=0,then A is equal to:
(1) A-1 2) A+1
(3) 1 4) 0
-~ ¥ X dy -
Ifx .y =16, then — at (2,2) 15 :
y . 2, 2)
(1 o ’ ) 1

1
3) -1 =

2 2 1 ok 22 1 3 dy .
Ifx +y =t——andx +y =1 +—2,thenxiy%ﬁx— is equal to :
{ ' [

(1)1 2) -1

1
(3)0 s

2 2
l’fy:tan"{—~———~log“’(9/Jc )}+tan"“:—+——3+210gexi\,then ny is @

log, (ex”) 1-6log, x -
(1) =1 2) 1
(3) = (4) 0

The locus of all points on the curve y? =4a\:x+asin[£ﬂ at which the tangent is
7 _

parallel to x-axis is :

(1) Ellipse (2) Hyperbola
(3) Parabola (4) Circle
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31.

32.

33.

34.

35.

36.

In a city 20 per cent of the population travels by car, 50 per cent travels by bus and

10 per cent travels by both car and bus. Then persons travelling by car or bus is :
(1) 40 per cent (2) 60 per cent —

(3) 70 per cent (4) 80 per cent

Let n(U) = 700, n(4) = 200, n(B) = 300 and n(4 ~ B) =100, then n(4" ~ B") is :

(1) 600 (2) 400

(3) 200 (4) 300

If A and B are two sets, then 4 UB=A4 N B iff:

(1) AcB (2) Bc A

3) A=B (4) None of these

The Relation R in NV defined by Ky a2 4ab + 3.*_'::2 =0,(a,be N)is:
(1) Reflexive (2) Symmetric

(3) Transitive (4) None of these

If 0 <a < b, then lim (" +a™)""" is equal to :

(1) e (2) b

(3) a (4) None of these

The set of all points, where f(x)=34x*|x|-|x|-1 is not differentiable is :

(3) {0, 1} (4) None of these

PG-EE-2022/(Mathematics Hons.)(Five Yr.)-(SET-X)/(C)
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(2sin x)?"

37. The points of discontinuity of the function f(x)= lim =
3" —(2cos x)*"

are given by :
(1) rn+%,rel’ (2) rn+%,re!
(3)rnigqref (4) None of these

38. The negation of p —» g is :
(1) pa~gq (2) g—>p

(3) g —p () p—>y’

39. The disjunction p v ¢ is false only when :
(1) pis false (2) qis false

(3) p and g are both false (4) None of these

40. If4={1,3,5,7}, B= {2, 5}, then the number of relations from A to B is -
(1) 256 (2) 128 (3) 64 (4) 32

41. Radius of the largest circle which passes through the focus of the parabola y2 =4x and

contained in it, is :
(1) 2 (2) 4
(3) 8 (4) 5

3 o8
42. The distances from the foci of P(a, b) on the ellipse % + %— =1 are:

5 4
1) 4+ =p 2) 5+ —
(1) 1 (2) "
4 _
(3) 5% Eb (4) None of these
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43. Two conics —Tﬁb—zzl and x? = ——y intersect, if :
a
I | e
1) a <— WY = —
(1) 3 (2) y
(3) a :% (4) None of these

3 ol
44. The radius of the circle passing through the foci of the ellipse T—6 +I9— =1, and having

its centre (0, 3) is :

(1) 3 2) 3
(3) 2 (4) 4

45. The locus of the point, the sum of squares of whose distance, from the planes x —z =0
x—2y+z=0andx+y+z=0is36is given by :

3

. (1) x2+y2+22=6 (2)x2+y_2+z_2=§lg
B) X +y +2° =36 @) x* +y +2 =216

46. The equation of the plane through the point (2, 5, —3) perpendicular to the planes
x+2y+2z=1andx—2y+32=41is:

(1) 3x—4y +2z=20
(2) 10x—y—-4z=27
(3) 3x+4y-22=20
(4) 10x+y+4z=27
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47. A line makes angles a, B, v, & with the four diagonals of a cube. Then cos2 o+ cos’ B
+ cos” y+cos Sis:

4 1
(1 3 (2) 3

3)

3
Ay
()4

48. The symmetric form of the equations of the linex +y —z=1,2x -3y +z=21s:

P A e : g I S |
l —_— T — T — 2 _— i — = —
() 2 3 %) 2 3 5
X y z x=1 y z
3 —_—— = 4 = ——
(3) 3 2 35 ) 2 3 5

49. If A = cos(cos x) + sin (cos x), the least and greatest value of 4 arc :

(1) Oand 2 (2) —1and 1
(3) =2 and V2 (4) % and /2

50. The lcast value of cosec’ x + 25 sec’ x is :
(1) 38 (2) 36
(3) 34 (4) 32
51. If|a|=3.|h|=4 and |a+b|=5, then |a—b| is equal to :
(1) 5 (2) 4
(3) 2 (4) 1
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52.

53.

54,

55.

56.

57.

If(ax-l;)z +(E.B)2 =144 and |E|:4, then |B| is equal to :
(1) 4 (2) 3

(3)1 4) 2

Let |a|=1,|b|=2,|¢|=3 and a L (b+¢).b L (c+a).c L(a+b). Then |a+b+c|is:

(1) V10 @) V12
3) /8 4) V14

— == =

Let a,b,c be three vectors such that ¢ # 0 and axb=2axc,|a|=|c|=1,b|=4 and

|BxE|=Jﬁ. If B—2E=k5, then A is equal to :

(H 1 () 3 (B) —4 (4) 2

=2 op43 EeS

The point on the line at a distance of 6 from the point (2, -3, -5)

-2 -2
1S :
(l) (49 “75 “9) (2) (43 7: 9)
(3) (3,-5,-3) (4) (3.5,3)
The coordinates of the centroid of the triangle ABC, where A, B, C are the points of
intersection of the plane 6x + 3y — 2z = 18 with the coordinate axes are :
(3) (-1.-2,-3) (4) (1,-2,3)
The points (8, -5, 6), (11, 1, 8), (9, 4, 2) and (6. 2, 0) are the vertices of a :
(1) Rhombus (2) Rectangle
(3) Parallelogram (4) Square

PG-EE-2022/(Mathematics Hons.)(Five Yr.)-(SET-X)/(C) P.T.O.




12

58.

59.

60.

61.

62.

The plane containing the two lines =3 =2 ;2 == 25_1
11x + my + nz = 28, where :

(1) m=—1,n=3 2) m=—-1,n=-3
3)m=1,n=3 (4) m=1,n=-3

If z=(A+3)+i4(5-2A?) ;then the locus of z is :
(1) a Straight line (2) a Parabola

(3) aCircle (4) a Hyperbola

If8iz + 122 — 18z + 27i=0, (where i =+/—1), then :

3 2

() |z|=3 @ |zl=%
3

@) |z[=1 OREIES

If sin ©, + sin 6, + sin 0, = 3, then cos 0, + cos 0, + cos 6, is equal to :

(1) 0 (21

3) 2 4) 3

Iftanxtan y=aand x+y = %, then tan x and tan y satisfy the equation :

1) X =B (-a)x+a=0
Q) X+ (-a)x+a=0
3) 3x +(1+a)x—a3 =0
@) 3x'—=(1-a)x+a3 =0
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63. Fifteen coupons are numbered 1, 2, 3, ......., 15 respectively. Seven ‘coupons arc
selected at random one at a time with replacement. The probability that the largest
number appearing on a selected coupon is atmost 9, is :

1y 8 Y

(1 [E] (2) [*1—5]
iy 4Y
o3 o[

64. The probability of guessing correctly at least 8 out of 10 answers on a true-false
examination, 1s :

7 7
1) — N
(1) 8 ()'54

45 175
3) — B S
@) 1024 @) 1024

65. A fair die is thrown untill a score of less than five points is obtained. The probability of
obtaining less than three points on the last throw is :

(1) (2)

" 3) 4)

|
W a|lw
| K| -

66. Two players A and B throw a die alternately for a prize of Rs. 11, which is to be won
by a player who first throws a six. If A starts the game, their respective expectations

are
(1) Rs. 7:Rs. 4 (2) Rs. 8; Rs. 3
E (3) Rs. 6:Rs. 5 (4) Rs.6;Rs. 5

67. The mean of 8 observations is 9 and their variance is 9.25. If six of the observations are
6, 7, 10, 12, 12 and 13, then the remaining two observations are :

(1) 8,6 (2) 8,5
(3) 8.4 (4) 8,3
PG-EE-2022/(Mathematics Hons.)(Five Yr.)-(SET-X)/(C) PO
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68.

69.

70,

& 1

72.

PG-EE-2022/(Mathematics Hons.)(Five Yr.)-(SET-X)/(C)

¢
The frequencies of values 0, 1, 2, ........, n of a variable are q", "c1 q’H pi_. "cz--q" :
pz, veveoap . where p+g=1. The mean is :
(1) n+p (2) np o
n
(3) — 4) n-p
p

Which of the following is nef a merit of Mean Deviation ?

(1) It is unduly affected by the presence of extreme items |
(2) It is based on all the items

(3) It can be calculated by using any average '

(4) None of these

The variance of 20 observations is 5. If cach observation is multiplied by 2, find the
new variance of the resulting observations.

(1) 100 (2) 50
(3) 40 4) 20

The range of the function f{x) = 3|sin x| -2 |[cos x| is : '
(1) [-2, V13 ] 2) 1-2.3]
(3) [3.2] (4) 3, V13 ]

Letf:R—> ]:0, g] be a function defined by fix) = tan™' (x2 +x + a). If fis onto, then a

equals :

1 1 ;
(1) = (2) = |
(3) 1 (4) 0 ' |



73.

74.

78,

76.

77.

15

If the domain of f{x) is (0, 1), then the domain of fe') + Aln |x|) is :

(1) (-1.e) (2} (. -1)
(3) (e, 1) ) (1 e) ’
. it B o U (N i .
Letf: R — R be a function defined by f(x)= T T'he function f{x) is :
X=X
(1) one-one and into (2) one-one and onto
(3) many one and onto (4) many one and into

The probability that at least one of the events A and B occurs is -;1 If A and B occur
simultaneously with probability % then P(A4)+ P(B) is :
2 4 6 7
1y, = 2y = 5 = 4) =
(1) : (2) - (3) - 4) 5

A bag contains 16 coins of which two are counterfeit with heads on both sides. The rest
are fair coins. One is selected at random from the bag and tossed. The probability of
getting a head is :

9 11
0 e S

3 15
S o e

An urn contains five balls. Two balls are drawn and are found to be white. The
probability that all the balls are white is :

2 1
g @ 3
3 1
& = )
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78. A box contains 6 nails and 10 nuts. Half of the nails and half of the nuts are rusted. If
one item is chosen at random, the probability that it is rusted or is a nails is :

3 5
(D 16 (2) 16
9 11
(3) 16 4) 16

79. The maximum value of P = 6x + 8y subject to constraints 2x + y < 30, x + 2y < 24,
x20,y201s:

(1) 90 (2) 96

(3) 120 (4) 240
80. The number of proper subsets of the set {1, 2, 3} is :

(1) 6 (2) 7

(3) 8 49

81. Let f{x) be a differential function for all x. If A1) = — 2 and f(x) = 2 for all x in [1, 6],
then minimum value of f{6) is equal to :
(1) 4 Q) 6

3) 2 (4) 8

82. The minimum value of (l + . ][H— ] is equal to :

sin” a cos” a
(M1 @) (1+2"%’
- 2M2
3) -1 (4) 1—2"%
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83. If If(x)cosx dx = %{f(x)}'2 +¢, then flx) is given by :

(1) sinx+¢ (2) cosx+¢
() x+e (4) ¢
84. Jl(x— Heyx? +Me,x® Megxd 4. —Yey x12) dx s equal to :

M (1-x)" e e

12 Al
(2) (=%) +(1 = +ie

13 12 12 13
_ I3 _ 2

(3) - + (1-% +c (4) None of these
12 13

| e: b g
85. If J'—-— dt = a, then j' dt is equal to ;
ot +1 P e A
_ (1) ae”’ (2) ae’
{
B3) —ae” (4) — be”
2
86. The value of _[[xz —Xx+1]dx (where [-] denotes the greatest integer function) is given
0

by :

(1) 7-45 Q) §.‘£
2 2

6-+/5 5-/5
3) > (4) 2\/_
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87. The value of the integral I| Inx|dx is:

ay 122 ) 2(1—1]
e e
3) é—l @ (e—1)"

88. The area bounded by y = = x’ x — axis and the ordinates x =0, x = Tis:

n T
(1) _Z (2) >E

T
3) <5 ) 0

2 4 . : -
89. The area between the curve y = —x + 2x , the x-axis and the ordinates of two minima
of the curve is :

7 ’ 9
1) — squnit 2) — sq unit
(1) o0 4 (2} =% %4

11 13
3) —— sq unit 4) — it
3) 55 g uni (4) 0 sq uni

1 — cos(l—cosx)
x4

90. The value of f0). so that the function f(x)= is continuous

everywhere is :

) @ %

|-

—

3) = (4) None of these

(3%
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91. The term independent of x in the expansion of [ -Dx+t+1) ' 1P is

4 4
(1) 70(ﬂ] ) 70{1—+5J
1+ = ¥
3 3
3) 56[]—+£j (4) 56(11]
1—1¢ 1+1¢

92. In the expansion of (1 + x)43, the coefficients of the (27 + 1)th and (» + 2)th terms are
equal, then the value of r is :

(1) 16 @) 15 (3) 14 4) 13

93. An infinite G. P. has first term x and sum 5. then x belongs to :
(1) x<-10 (2) 0<x<10
(3) —-10<x<0 (4) x>0
94. In the quadratic equation ax’ + bx + ¢ = 0,if A=b"—4ac and a+ B, of + Bz, o + 63
are in G.P., where a., B are the roots of .:::x2 +bx +¢=0, then :
(1) A#0 . (2) bA=0

N (3) A=0 (4) cA=0

pe LT )
95. If the sum of first n positive integers is 3 times the sum of their squares, then n

equals :
(1) 7 (2) 8 3) 5 (4) 6
E
g, 1P Srar chds (x#0), then a, b, ¢, dare in :
a—bx b-ex c—dx
(1) AP (2) GP
(3) HP (4) None of these
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97.

98.

99.

100.

—

The line 3x — 4y + 7 = 0 is rotated through an angle % in the clockwise direction about

the point (—1, 1). The equation of the line in its new position is :
(1) 7y—x+6=0 (2) Ty—x-6=0

(3) Ty +x—6=0 @) Ty+x+6=0

The diagonals of the parallelogram whose sides are Ix + my + n=0, Ix + my + n' = 0,
mx+1ly+n=0,mx+ ly+n'=0 include an angle :

T n
(1) z (2) 5

7 T
3) = (4) =

If an equilateral triangle has one side given by x + y — 2 = 0 and its centroid is at the
origin, then one vertex of the triangle is : |

() 2-2) 2)(-2.2)
3) 2,-2) @) (-1,-1)

If each of the points (x,. 4), (-2, y,) lies on the line joining the points (2, —1), (5, -3). |
then the point P(x,, y,) lies on the line :

(1) 2x+6y+1=0 (2) 2x+3y—6=0

(3) 6(x+y)-23=0 (4) 6(x+y)-25=0
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1. Let fix) be a differential function for all x. If 1) = — 2 and f(x) > 2 for all x in [1, 6],

then minimum value of A6) is equal to :
(1) 4 . (2) 6
(3) 2 (4) 8

2. The minimum value of (1 + 1 ][H

sin” a cos”" a
(D1 @) (1+2")
N
(3) _1 (4) 1—2’”2

3. If If(x)cosxdx =%{f(x)}" +c¢, then f{x) is given by :

(1) simx+e¢ (2) cosx+ec
(3) e 4) ¢
4. I(x— Hex? +Mc,x® Mogxt 4. =epy 212 ) dx is equal to

] is equal to :

(1) (l_x)ll —(1_x)[2 .

c Z
13 12 @ 12
1_ 13 = 12

(3) ( 1;) + a 1;) +c (4) None of these

1 e: b -t

5. If [—di=aq, then | dt is equal to :

st +1 ot ==
(1) ae” @) ae’
3) —ae’ @) —be™

PG-EE-2022/(Mathematics Hons.)(Five Yr.)-(SET-X)/(D)
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s - D

P -
6. The value of J'[x'2 —x+1jdx (where [-] denotes the greatest integer function) is given
0 -

by : B
3 S B=als
(1) s (2) =
6-+/5 1 5=4f5
(3) 2 4) e
7. The value of the integral ]'llnxldx is :
Ife
@ L @ 2[1_1]
e €
& 2= @) (e-1)"
e

8. The area bounded by y = s

. . T .
, X — axis and the ordma_tesx=0,x=z 1S :

T . m
(M =7 @ >
T
() <7 4) 0

2 4 A . P e
9. The area between the curve y = — x” + 2x | the x-axis and the ordinates of two minima
of the curve is :

7 1 . 9
1) — sq unit 2) —— sq unit
(1) o0 sq uni (2) 120 sq uni
11 ; 13
3) — s t 4y —— sqg uni
(3) 5p sauni ®) T5p 59 unit
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10.

1.

12.

13.

14.

—cos(l—cosx)
x4

The value of A0), so that the function f (.1c)=1 is continuous

everywhere is :

1 1
(1) 3 (2) 3
3) % (4) None of these

In a city 20 per cent of the population travels by car, 50 per cent travels by bus and
10 per cent travels by both car and bus. Then persons travelling by car or bus is :

(1) 40 per cent (2) 60 per cent

(3) 70 per cent (4) 80 per cent

Let n(U) = 700, n(A) = 200, n(B) = 300 and n(4 ~ B) = 100, then n(4" ~ B") is :
(1) 600 (2) 400

(3) 200 (4) 300

If A and B are two sets, then A U B=A4 N B iff:

(1) AcB (2) BcA

(3) A=B (4) None of these

The Relation R in N defined by R, < a —4dab+3b =0, (a,be N)is:

(1) Reflexive (2) Symmetric

(3) Transitive (4) None of these
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15.

16.

.

18.

19.

20.

If 0 <a < b, then lim(b" +a")""" is equal to :

n—»a0

(1) e (2) b
3) a (4) None of these
The set of all points, where f(x)= Bﬁ/x2 | x| =|x|-1 is not differentiable is :
(1) {0} (2) {-1,0,1}
(3) {0, 1} (4) None of these
. . iy . : (2sinx)* .
The points of discontinuity of the function f(x)=Ilim are given by :

3% —(2cosx)™"

(1) rn+%,ref (2) rn+§,ref
(3) rni%,re:’ _ (4) None of these

The negation of p > g is :

(1) pr~gq 2) g—p

(3) g —p 4 p—=>q

The disjunction p v ¢ is false only when :

(1) pis false (2) g is false

(3) p and q are both false (4) None of these

IfA={1,3,5, 7}, B= {2, 5}, then the number of relations from A to B is :
(1) 256 (2) 128
(3) 64 (4) 32
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21. Ifsin @, +sin 0, + sin 6, = 3, then cos 0, + cos 0, + cos 0, is equal to :
(1) 0 (2) 1
G) 2 4) 3 "

22, Iftanxtany=qgandx+y= g, then tan x and tan y satisfy the equation :

M) X—B-a)x+a=0 @) x +3(1-a)x+a=0
(3) VB3x +(1 +a)x—a/3 =0 @) VB3x' —(1-a)x+ay3 =0
23. TFifteen coupons are numbered 1, 2, 3, -wees 15 reSpectively. Seven coupons are

selected at random one at a time with replacement. The probability that the largest
number appearing on a selected coupon is atmost 9, is :

1Y 8y
1) [E} @) [E]

3Y 4Y
(3) (g] 4) [gj

24. The probability of guessing correctly at least 8 out of 10 answers on a true-false

\ examination, is :
1) o @
6) @ =
: 25. A fair die is thrown untill a score of less than five points is obtained. The probability of
obtaining less than three points on the last throw is
M 3 @ >
G 3 @ 2
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26.

27.

28.

30.

D

Two players A and B throw a die alternately for a prize of Rs. 11, which is to be won
by a player who first throws a six. If A starts the game, their respective expectations
are :

(1) Rs.7;Rs. 4 (2) Rs.8;Rs. 3

(3) Rs.6:Rs. 5 (4) Rs. 6:Rs. 5

The mean of 8 observations is 9 and their variance is 9.25. If six of the observations arc
6, 7, 10, 12, 12 and 13, then the remaining two observations are

(1) 8,6 2) 8,5
(3) 8,4 (4) 8.3
The frequencies of values 0, 1. s . n of a variable are q. "cl qH p[, "cz c_:;"’_2
2 " .
D s p s Wherep+g=1. The mean is :
(1) n+p 2) np
n
(3) = 4) n—p
P

Which of the following is net a merit of Mean Deviation ?
(1) It is unduly affected by the presence of extreme items
(2) It is based on all the items

(3) It can be calculated by using any average

(4) None of these

The variance of 20 observations is 5. If each observation is multiplied by 2, find the
new variance of the resulting observations.

(1) 100 (2) 50

(3) 40 (4) 20
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31.

32.

33.

34.

35.

36.

The term independent of x in the expansion of [(t! —1) x + 7 +1) a1 P s

(1) 70(5J 2) 70[]L‘] iy

1+1¢ 1-1¢

3) 56[?} 4) 56(1—1’]

1+¢

In the expansion of (1 + x)43, the coefficients of the (2r + 1)th and (» + 2)th terms are
equal, then the value of r is :

(1) 16 (2) 15 (3) 14 (4) 13

An infinite G. P. has first term x and sum 5. then x belongs to :
(1) x<-10 (2) 0<x<10
3) -10<x<0 (4) x>0

In the quadratic equation ax” + bx + ¢ = 0,if A=5" - 4ac and a + B, o + B, o + [33

are in G.P., where o, B are the roots of ax” + bx + ¢ =0, then : I
(1) A#0 (2) bBA=0
(3) A=0 (4) eA=0

e T ;
If the sum of first n positive integers is 5 times the sum of their squares, then »

equals :

(1) 7 (2) 8 (3) 5 4) 6

s b*"":”i (x#0), then g, b, ¢, d are in :

a—bx-b—cx c—
(1) AP (2) GP

(3) HP (4) None of these
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37.

38.

39.

40.

41.

D

The line 3x — 4y + 7 =0 is rotated through an angle % in the clockwise direction about

the point (-1, 1). The equation of the line in its new position is :

(1) Ty—-x+6=0 (2) 7y—x—-6=0
3) ly+x—-6=0 4) Ty+x+6=0

The diagonals of the parallelogram whose sides are Ix + my + n = 0,lx+my+n'=0,
mx +ly + n=0, mx + ly + n'= 0 include an angle

T

(1) = (2) =
7 7
3) 2 (4) 5

If an equilateral triangle has one side given by x +y —2=0 and its centroid is at the
origin, then one vertex of the triangle is :

(1) 2,-2) (2) (2.2) \
3) 2,-2) “4) 1,-1) ‘

If each of the points (x,, 4), (-2. y,) lies on the line joining the points (2, —1), (5, -3),
then the point P(x,, ,) lies on the line :

(1) 2x+6y+1=0 (2) 2x+3y—6=0
(3) 6(x+y)—-23=0 (4) 6(x+y)—25=0
If|5|=3,]'5i=4 andl3+3|=5,thenla——6|isequalto:

(1) 3 (2) 4

(3)2 (4) 1
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42.

43.

45.

46.

47.

If (5x5)2+(a.5)2 =144 and |a|=4, then |B| is equal to :
(1) 4 (2) 3 e

(3) 1 “4) 2

Let |a|=1,|b|=2,|¢|=3 and al(b+¢),bL(@+a)eL(a+b). Then la+b+ec|is

(1) V10 @) V12
(3) V8 (4) V14

- -

Let a, b, ¢ be three vectors such that @ # 0 and EszZExE,[E|={El=1,|5|:4 and
|5><E|=Jl_5. If 5—22:13, then A is equal to :

(1) 1 (2) 3 (3) -4 (4) 2

The point on the line x_}E = r+3 = 2+3

=3 3 2
is : A

at a distance of 6 from the point (2. -3, -5)

(1) (4,-7,-9) 2) (4.7.9)
() 3.-5:-3) (4) (-3.5,3)

The coordinates of the centroid of the triangle ABC, where A, B, C are the points of
intersection of the plane 6x + 3y —2z = 18 with the coordinate axes are :

(1) -1, 2,3) (2) (1,2,-3)
(3) -1,-2,-3) () €1.=2,3)

The points (8, -5, 6), (11, 1, 8). (9. 4, 2) and (6, -2, 0) are the vertices of a:
(1) Rhombus (2) Rectangle

(3) Parallelogram (4) Square
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x=3 y=2 z=l x=2 «F4I z+hs

48. The plane containing the two lines =5 =—— and :
=
11x +my + nz = 28, where :

(1) m=-1,n=3 2) m=-1,n=-3

(B) m=1,n=3 (4) m=1,n=-3
49. If z= (l+3)+£J(?~7L—2) : then the locus of z 1s :

(1) a Straight line (2) a Parabola

(3) aCircle (4) a Hyperbola

50. If8iz + 122" — 182+ 27i=0, (where i =+/-1), then :

() 1z1-3 @ |z1-3
3 =2
@) |z1=1 @ |21=3

1S
5

51. The value of 'a for which ax’ +sin | (x —2x +2) + cos | (x —2x +2) =0 has a real

solution, 1s :

% @ -2
T T
T n
® 3 @ -2

52. Ifcos x+cos y+ cos  z= 37, then xy + yz + zx is equal to :
(1) 0 (2) -3
(3)3 (4) -1
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55.

11

The value of tan {| cos™ ~3]—£ is :
7 2

2 2
— .
(1)3\6 ()J3
3 4
3) — &Y e
(),jg ()JE

1
- + -
sinx l-sinx

The least value of '¢' for which

=a has at least one solution in the

interval (O,g] 1S :

(1) 8 2) 9

(3) 4 4 3

A spherical baloon is pumped at the rate of 10 inch’/min. If radius of baloon is 15 inch,
then the rate of increase of its radius is :

1

(1) — inch/min (2) inch/min
30n 1207
Na - ; | ;
(3) — inch/min (4) —— inch/min
607 907

The order of the differential equation whose general solution is given by :

X

y=(c, +¢,) cos(x + €3)—c,. e “, where €y» €y €4, €, and ¢, are arbitrary constant, is :
(1) s (2) 4

(3) 3 (4) 2
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57.

58.

89.

D

The real value of » for which the substitution y = ' will transform the differential

equation 2x"y% +y* =4x% into a homogeneous equation is :

3 5
m 3 ® 3
@) ~ @) 1
2

The differential equation representing the family of the curves y2 = 2¢ (x + ¢ ), where
¢ is a positive parameter, is of :

(1) order 2, degree 2 (2) order 1, degree 3

(3) order 3, degree 1 (4) None of these

The solution of the differential equation sin y;i =cos y(1—xcosy) is:
x

(D secy=x—1-—¢r:eJr
(2) secy=x+ex+c
3) scc:y=x—1+cex

4) secy=x+1+cex

Im%dx is equal to :
(2+3cosx)
) [ 2cos.x )+c 2 [ 2608 X )+C
2+ 3sinx 2+3cosx
3) ( sin x ]+c @ [ sin x ]+C
2+3cosx 3+2cosx
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61. If n is a positive integer but not a multiple of 3 and z = —1 + i3, (where i = /-1 ),
then (z" +2" . 2" + 2" is equal to :

(1= (2) 1
3 2 4) 0

62. The value of o for which the equation (o + 3) X - (2o + 1)x + (&t — 1) = 0 has roots
equal in magnitude but opposite in sign, is :

1
(1) =5 (2) =

’
(3) % (4) 1

63. Let a, B be the roots of the equation (x — @) (x — b) = ¢, ¢ # 0. Then the roots of the
equation (x — a) (x -B) + ¢ =0 are :

(1) a, ¢ (2) b c
(3) a b 4) atec b+c
64. Ifq, B are the roots of the equation x> + x+y/a + P =0, then the values of o and B are :
() a=1,p=-2 (2) a=1,B=-1
p B)a=2,B=1 4) a=2,p=-2
65. The number of diagonals that can be drawn in an octagon is :
(1) 16 (2) 18

(3) 28 (4) 20
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66.

67.

68.

69.

70.

71.

If n is an integer between 0 and 21, then the minimum value of [»n+|21—n is:

(1) [20 (2) [10-[11
\ |11 )
(3) |21 (4) 0

The number of numbers less than 1000 that can be formed out of the digits 0, 1, 2, 4
and 5, no digit being repeated is :

(1) 69 (2) 130

(3) 68 (4) None of these

The number of six digit numbers that can be formed from the digits 1, 2, 3, 4, 5, 6 and
7. so that digits don't repeat and the terminal digits are even is :

(1) 720 (2) 72
(3) 288 (4) 144

g 2 100 , 100 T :
The total number of terms in the expansion of (x + a) s (x —a)  after simplification
1S :

(1) 50 (2) 51

(3) 150 (4) 102

For a positive integer n, if the expansion of (2x_E + x2)"l has a term independent of x.
then a possible value for n is :

(1) 22 (2) 16

(3) 10 (4) 18

Radius of the largest circle which passes through the focus of the parabola y;1 =4x and
contained in it, is :

(1) 2 (2) 4
(3) 8 4) 5
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72. The distances from the foci of P(a, b) on the ellipse % + % =1 are:

5 4 =
1) 4+ = 2) S+ —a
(1) 3 (2) 5
4
3) 5+ 5 (4) None of these
£t P a . :
73. Two conics — 3 =1land x> =——y intersect, if -
a® b b
2 4 21
D == 2 @ > =
(1) 1 (2) 3
3) d = i (4) None of these

2 2
74. The radius of the circle passing through the foci of the ellipse % + % =1, and having

its centre (0, 3) is :
(1) 3 | 2) V3
- (3) 2 4) 4
75. The locus of the point, the sum of squares of whose distance, from the planes x — z =0,
X=2y+z=0andx+y+2z=0is36 is given by :

o
36
- B) X+ +57 =136 @) x +3y +22 =216

(1) x2+y2+zz=6 (2) x_2+y_2+z_2=

76. The equation of the plane through the point (2, 5, -3) perpendicular to the planes
x+2y+2z=1 andx—2y+3z=4is:

(1) 3x—4dy+ 2-=20 (2) 10x —y—4z=27
(3) 3x+4y-2-=20 (4) 10x+y+4z=27
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77. A line makes angles a, B, y, d with the four diagonals of a cube. Then cos” o + cos_z_ B
+coszy+cos Sis:

1
(1) (2) 3

W |

3) 4) —

w2

78. The symmetric form of the equations of the linex + y—z=1,2x -3y +z=2s:

X y z A
I = ) e
() 2 3 @) 2 3 5

Ny B =1 _p 'z

3 —_— —— T — 4 —_—— = —

©) a2 5 4 2 3 5

79. If A = cos(cos x) + sin (cos x), the least and greatest value of 4 are :

(1) Oand 2 (2) -1 and 1
(3) -2 and V2 4) % and 2

2 3 .
80. The least value of cosec” x + 25 sec xis :

(1) 38 (2) 36
(3) 34 4) 32
1 21
81. IfA is a non-real cube root of —2, then the value of | A> 1 3% | is equal to : |
2 2x 1
(1) —-10 (2) -13
(3) -11 (4) —12
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83.

84.

85.

17

3+2i 5-i T-3i

Hz=] i 2i -3i ,wherer':\/—_l,thcnzis:
3-2i 5+i T+3i -
(1) Purely Real (2) Purely Imaginary
3) 1 (4) 0
] e!’m’S ehtM
The value of the determinant | ¢ ' 1 e*™3 | where i=+/-1 is:
e—mm e—21‘m’3 1
(1) 2+42 2) 2-43
(3) 2+43 4 «2++2)
If A is a skew-symmetric matrix. then trace of 4 is :
(1) -1 ) 1
(3) 0 (4) i
cosx sinx 0
If A=|-sinx cosx 0|=f(x),thenA"' is equal to :
0 0 1
(1) Ax) (2) =)
(3) Ax) 4) 0
IfA>+A—1=0,then 4" is equal to :

(1) A 2) A+1

3) 1 (4) 0
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87.

1.

I, =16 then % at (2,2) is :
(o (2) 1

1
@) -1 @ =

lfxz +y2=(_ ..l. a_ndx4+y4=f2 I LZ’ then x3y Q is equal to :
t t dx
(1)1 (2) -1

3) 0 @) %

2 2
Ify=tan“'|:—-—-——10g“(e/x )}+tan"[——3+2]0g“ x},thcn <M is :

log, (ex?) 1-6log, x ax?
(1) -1 @) 1
(3) » 4) 0

The locus of all points on the curve y? =4a{x+asin(£}:| at which the tangent is
a

parallel to x-axis is :
(1) Ellipse (2) Hyperbola
(3) Parabola (4) Circle

The range of the function f{x) = 3|sin x| -2 |cos x| is :

(1) [-2, V13] ) [-2,3]
3) [-3,2] @) 3, V13]

PG-EE-2022/(Mathematics Hons.)(Five Yr.)-(SET-X)/(D)



92.

93.

94.

95.

96.

19

Letf:R — [0, —;—] be a function defined by fix) = tan™ (x2 +x +a). If fis onto, then a

equals : 3
1 1

(1) 1 (2) )

(3) 1 (4) 0

If the domain of f{x) is (0, 1), then the domain of fle) + Aln Ix|) is :
(1) -1, ¢) (2) (—e,-1)
) (- 1) 4) (1, e)

2
Let f: R — R be a function defined by f(x)= x—ﬁﬁ The function fx) is :

2 4 x41
(1) one-one and into (2) one-one and onto
(3) many one and onto (4) many one and into

The probability that at least one of the events A and B occurs is 2— If A and B occur
simultaneously with probability %, then P(4)+ P(B) is :
2 4 6 7
1) = 2) — 3) — 4) —
(1) 5 (2) 3 3) r (4) s

A bag contains 16 coins of which two are counterfeit with heads on both sides. The rest

are fair coins. One is selected at random from the bag and tossed. The probability of
getting a head is :

9 11
(1) 6 (2) 6
13 15
(3) e (4) 73
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97. An urn contains five balls. Two balls are drawn and are found to be white. The
probability that all the balls are white is :

(1 2)

| =

3)

wmlw wm|N

4

98. A box contains 6 nails and 10 nuts. Half of the nails and half of the nuts are rusted. If
one item is chosen at random, the probability that it is rusted or is a nails is :

3 5
(1) 6 (2) 6
9 11
(3) e 4) 7

99. The maximum value of P = 6x + 8 subject to constraints 2x + y < 30, x + 2y < 24,
x20,y20is:

(1) 90 (2) 96

(3) 120 (4) 240
100. The number of proper subsets of the set {1, 2, 3} is :

(1) 6 2) 7

3) 8 “4) 9
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Answer key for 5 Year Integrated M. Sc. (Hons.) (Maths) for all Series/Codes

Q. No.

10
11
12
13
14
15
16
17
18
19
20
21

22
23

24
25

26

27

28

29

30
31

32
33

34
35

36
37
38

39
40

41

42

43

44

45

46

47

48

49




50
51

52
53
54
55
56
57
58
59
60
61

62
63

64
65

66
67

68

69
70
71

72
73

74
75

76

77
78

79
80

81

82
83

84
85
86
87
88
89
90
91

92
93

94
95

96

97
98

99

100
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