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10.

11.

12.

INSTRUCTIONS
Answer all questions.
All questions carry equal marks.
In this booklet, the questions from serial
no. 1 to serial no. 100 are subject specific.
Each question has four alternatives marked
as (A), (B), (C), (D).
Choose only one alternative as an answer of
each question.
If more than one answer is marked, then it
will be treated as wrong answer.
Candidate has to darken only one circle
indicating the correct answer on the OMR,
sheets by using BLUE / BLACK BALL
POINT PEN.
There is no provision of Negative marking.
Carrying Mobile phone/Electronic devices/
Smart watch in the examination hall is strictly
prohibited. If any objectionable material is
also found, then action will be taken as per
University norms.
Please fill your Roll No. and other information
carefully on OMR sheet. In case of any mistake
on OMR sheet, candidate will be responsible.
No candidate will be allowed to leave the
Hall before the end of examination.
If there is any difference between English and
Hindi version of questions, the English
version shall be correct.
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Let A be a set containing the positive integers that

are between one and 500 and are not divisible by

2, nor by 3, nor by 5. Then cardinality of A is :

@ 134
® 166
© 232
D) 366

The Boolean expression (a+a' - b) - (a'+a- b) is

equal to:
@ 1
® a
© b
D) a+b

If 73=x (mod 13), what is the value of x if
50<x <657

@ 54
® 55
© 60
D) 64

The statement ~ (pvq) V (~pAq) is equivalent to :

@& ~p
® ~q
©
® q

The logical statement (p— ~q) <> (pAg) is :
(A) atautology

B) acontradiction

(C) equivalent to~pvq

(D) None of the above
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11.

12.

13.

14.

A simple non-directed graph contains 21 edges,
3 vertices of degree 4 and the other vertices are of
degree 2. Then the number of vertices in the graph

18 °

@& 13
® 18
© 21
O 24
1l oll
The series x4+ x 24+ x 2 34 .. is
convergent if :
@ x<i
e
B =x<1
©C) «x<e
D) =xz>e
The series i(—— )" z—n-l-_l— is:
=1 n“+3n+7

(A)  divergent
B)  absolutely convergent
(C)  conditionally convergent

D) oscillating

Select the correct statement for the function

2 2
X<+ y

» A%y} # (0,0
L (@) # (0.0

0, (%, 5) = (0,0)

flx )=

A)  f(x y)is not continuous at (0, 0)
®B) f,(0,0)and f, (0, 0) exist
(C) Both(A) and (B) are true
(D) Both (A) and (B) are false
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® 18
© 21
Oy 24
1 11

S g 4w 4 2084 v Y
Ife .
A x < l

e
B «x<1
© =x<e
D) «x>e

I 0 d -1 n n+1
nz_l( ) n?+3n+7
@A) I
® gU: s
© TR Aty
O JEEEE
x2 + y2

we f(xy)=1 x—y (.9) # (0,0) &
0, (%3 =(00)
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- 2
19. J' Jtan x dx isequalto:
0

Sy

A
Jr
®) Ty
™
© 5
N
) N

20. The portion of the curve y=x%,for

0 <y <1, isrotated about y-axis. The surface

area of the generated surface is:

@A) % (V2 - 1)

®) % (V2 -1)
© 3 (2¥2-1)
D) -;1 (2v2 - 1)

1 1 e* . .
21. jo J'y — dx dy isequalto:

e
2V 3
® e
© (e-1)
2
D e-1
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19.

20.

21.

J\/tanxdxaflﬁl'{%:
0
w
V) 5
Jw
® Y
™
© 2
™
) N

aﬁy=xé FAM, SO0 < y < 18, y-3H

@ 3 (21
® & (2-1)
© 3 (22-1)
©) % (242 -1)

0 Jy
e
V) 5
B e
© (e—1)
2
D) e-1

X
1 Jl € dx dy TR :
X

 qiq: S[HTE SR ¥ | S Hag T A6 §
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25.

26.

27.

28.

Let { denote the angle between the radius vector

1
and the tangent line to the curve r=
1+ cosB

then :

0
@ U= 2
® v=06

T 0
© ¥= 373

w

=——0
® =7
For what value of ¢, the line xt2 = % =271 is
c
x2 y2

a generator of the quadratic T o =z.
» -1
® 1
© -2
O 2

The equation

2+ 32422 —2xy—2yz+ 2xz— 2x— 4y—22+3=0
represents:

(A)  Hyperboliccylinder

B) Ellipticcylinder

(C)  Parabolic cylinder

D) Pair of parallel planes

A circle S of radius r is the director circle of another
circle S,, S, is the director circle of S,, and so on.
If the sum of the radii of all these circles is 8 then

the value of ris:

@ 8-42
® 8+442
© 4-242
D) 4+242
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25.

26.

27.

28.

1

T P wfew qe Ak TS T oog % e @
e 3 T e d

@ b=

® $=0

© v=I-2

© b= -0

¢ ¥ frm 7 ¥ fore Y x;2=%=z—_—1,fmﬁ
C

2 2
L_%Jzaﬁw%:

4
@ -1
® 1

O -2
O 2
Eicau

x2+y2+z2—2xy—2yz+2xz—2x—4y—2z+3=0
T © ¢
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® TR oe
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34.

35.

36.

317.

Dual variables associated with equality constraints

are :

(A) unrestricted

B) constant

(C) slackvariables
(D) surplusvariables

Select the incorrect statement :

(A) All Euclidean spaces are complete.

B) A compact metric space may not be
complete.

(© In a metric space, every convergent
sequence is a Cauchy sequence.

(D) Every connected subset of R is either an

interval or a singleton set.

Let S=11,2) u [4, 5] and f: S—R be a strictly
increasing function so that f(S) is connected. Which

of the following statements is true ?

(A) fiscontinuous

B) fhasexactly one discontinuity

(O fhasinfinitely many discontinuities

D) No such fexists

Let x,=(—1r*1 | for n=21 and
o= 22T T p all neN then the

n

sequence {y }is:

A) Bounded but divergent
B) Unbounded

() Monotonic

O) Convergent
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317.

Al add & Hag g e €

@  sfested

® s

© IS =

O) SR =

T T T e SR

@ W e gaftedt 1ol &t €

® T Hed gl wuie gol 71 oft € weRdt ¥

© T g e e SR ST e
A TR

) YRWIWW@—WWQWW
T T W S B

T S=[1,2) u [4, 5] f: SR & Fim adwm
e[ § 9T A(S) Hag 8 | e #§ @ e U 9
¥ ‘

N
® o Few T e ¥
© f3% URTHd &Y A FF AT § |
® @R f o T w

fHEd B

A x,=(—D**L, n=1 & fag qm

X +xg + o tx
Yn = 1 2 n,“&r“ﬁneN'a?ﬁﬁQ,?ﬁ

n
STIHA {y,} § :
@  IREg-Tg SR
® oS
© U=
O st

P.T.O.




42,

43.

44,

45.

Let fbe a function of bounded variation. Then :

(A) fhasone-sided limits at each point of [a, b].

B) f has at most countably many
discontinuities on [a, b].

(C) fisthe difference of two strictly increasing
functions.

D) all the above statements are true.

n)
Let a,beN and d,, = Ei— for n>a, b then the
n

sequence {d  }:

(A) convergesforalla,b.
B) convergesifa <b.
(C) convergesifa = b.
O) alwaysdiverges.

Which of the following is a metricon R ?

@ A, ) =|o +]y]

®  d y)=(—y)>2

©  d(x y)=max {, [y}}
@) None of these

Order and degree of the differential equation

2
3

3 2
dy d“y .

1+ = =k —=< :
{ ( dx] jl 2 are respectively :
4 1land2
®B) land3
() 2andl
® 2and3
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@ Al y) = +]y|
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50.

51

52.

53.

The differential equation
Pyy"+Py"+Pyy' +Pgy=0is exact if :

A Py—P,+P,—P =0
® Py+P,+P,+Py=0

© Py+P,+P" +P" =0
@) Py;—P,+P" —P"=0

Let Wronskian W(y,, y,), of two functions y, (x)

and y,(x), is equal to zero, then y; and y, must

always be :

(A) linearly dependent

(B) linearly independent
" (C) constant

D) noneofthese

Which of the following is the correct choice of

particular integral for the ODE
D2+ 4) y=12cosZx ?

(A) A cos?x+ B sinZx

B) Acos2x+Bsin2x

©) Axcos2x+Bxsin2x+C

D) noneofthese

The complete integral of the PDE p2+q2=11s:

@ z=ax+\/1—a2y+c
. ( _ 2)

®B) =a“x+|l—a”)y+ec

(C) Both(A)and (B) are correct

D) none ofthe above
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50.

51.

52.

53.

STHT FAIEHIT Py +Pyy"+ Pyy" ¥ Pgy =0
RRICE %) _qﬁ M _

® P,—P,+P,—Py=0

®) P,+Py+P, +Py=0 |
© Py+Py+P" +P"=0

®) P,—P,+P" —P" =0

HA S EEA y, (x) TAT o () BT AT Wy, yg)

I F TR Ay, Ty, WA B -
@) fowwaH

®) ewwaH

© X |

O THHAFRETE

Frefafea § 9N 9 ODE (D2 + 4) y = 12¢os2x

Torsrs TuTeRet =1 WE fawea § 2
(A) A cos®x+ B sin?x

B) Acos2x+Bsin2x

©) Axcos2x+Bxsin2x+C
O T A HE T

PDE p2+q2 = 1 1 0 9% © :

@) z=ax+\ll—a2y;i—c
®) z=azx+(1—a2)y+c
© (AT (B) I TR T

®) T I RE
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58.

59.

60.

If f(x) = —1-2— then the divided difference
x
fi2,5] =
A
@ 100
-7
® 100
2
© 100
—-21
©) 100

Which of the following interpolation formula is the

average of Gauss’ forward and Gauss’ backward

interpolation formula ?
(A) Lagrange’sformula
®B) Newton’sformula
©) | Stirling’s formula
D) None of these

If function values f(x;) are known at eighteen

equispaced points in the interval [a, b], including

end-points. Then, which of the following

quadrature rule can be used to evaluate

'f:f (x) dx 2

(A) Trapezoidal rule
. 1
(B) Simpson’s 3 rule
. 3
(C) Simpson’s 3 rule
D) Allofthese
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58.

59.

60.

Ife f(x) = iz B fawfsa sfwf[2, 5] =
X

7
A 100
=7
® 100
21
© 100
=21
) 100

7 § § B ST g R % I TE 9w
SqaeE ol o A ® 2

& RS
® A

© =g
O T & T
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64.

65.

66.

Which of the
ill-conditioned ?

101 o
@) 0 10

following matrices is

[10-10 ¢
®) | 0o 101
101 0
© o0 107 %
(D) None ofthese

The local truncation error of Euler’s method is:

@ OMm
® O®w?
© o®Y
3
o © h2

The approximate solution of the IVP y'=x+y

subject to y (0) = 1, after two iterations of picard’s

method, is :
2 x3
A) 1+x+—+?
- 2 x3
B 12w+ 4
x3

© 1+2x+x2+?

o) 1+x+ 2+
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65.

66.

et § A Bl Ay (o) FHfE(a € 2

101 o
0 1040

@)
1010 o
®) I (e
ot o
© o0 1071
©) T IFRE

Staer w1 fafy =t wura: e Ffe R :

@ o®m
® O®d)
© 0@}
3
o O

fyerre it faftr &1 § TR FIRIVP y' =x+y,
ey (0)=1F, H AR TA T :

2 x3

2 3

X X

1+ 2%+ — + =

®) 2 3

3
© 1+2x+x2+%

D) 1+x+x2+?
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70.

71.

72.

73.

S
®

_)
Let b= xyzand f = V¢ be a force field, then

%
the work done by f in moving a particle from
the point (1, 0, k) to the same point (i-e.(1, 0, k)) is
equal to : (here k#0 is constant)

@ 2k
® 3k
© 6k
®) None of these

Let H and K be two distinct subgroups of a finite
group G, each of order 2. Let M be the smallest
subgroup of G containing H and K, then the order

. of M must always be :

@ 2
B 4
© 8
(D) Noneofthese

Identify the false statement : “A finite group G is
abelian if”

oO@=11
O (<3
©  (ab*=a%?
O (@) t=b~la”!

where O(-) denotes order of group and a, b € G

(arbitrary elements) :

' Z
The number of subgroups of the group 187 is:

@. 5
® 6
© 10
®) 24
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70.

71

72

73.
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Al b= xyz T f =V THaA A A

TR T F 6 G (L, 0, k) T g @fi 1, o,
k)) ek =i ¥ fepan 11 v SIeR ® ; (T k0 3R
N .

@ 2k
® 3k
© 6k
© T A RE T

WA H A9 K U TR 98 G ¥ 3 STEE ¥, e

~ wmrHIfe 2% HETH qen K S sfafds w9 9men G
1 e B ST M ¥, @ M # e wia I

?IT%E :

@ 2

® 4

© 8

@) T A wE T

ST YA ! TG Y - Tk IR TR G 3Teiet!
%’ .q.ran

@ 0@ =11
® 0@)<3
© (ab2=aZ?
© (@b l=b~la"!

W&t 0¢) TE F wfE ) Tmiar & aen

a, beG (QRfFF mma®) :
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® 6

- © 10
O 24
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79. The set of vectors {(k, 1—k, k), (0, k—1, 2),
(k, 1, 0)} is linearly dependent if :
A k=-2
® k=-1
© k=1
O k=2
80. LetAeM , and a={l A, A2 .. A?% Then
the dimension of the subspace W=span(a)
satigfies :
@A) dim(W)=n
B dim (W)<n
C) dimW)=n
D) dim (W)=n?
81. LetUand W be two subspaces of the vector space
V. Which of the following is not a subspace of
v?
@ Unw
®B UW
© U+W
(D) Both (B)and (C)
82. Let W be a subspace of finite dimensional vector

space V. Select the correct statement :

(V)
dim (W)
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gfest &1 99=4 {(k, 1-k, k), (0, k—1, 2),
(&, 1, 0)} Yga wa= g g :

@ k=-2

B k=-1

© k=1

O k=2

A A e M, @ a={, A, A%, A?Y} F

IR W = span(a)ﬁﬁmﬂ‘ﬁsaaﬂ?ﬁ%:

@) dim (W)=n
® dim (W)<n
© dim(W)=n
®) dim (W)=n?
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88.

89.

91.

’ .. 1 . .
The coefficient of — in the Laurent series
2

e 1

nsion of the function =
expansion e fu f(2) Py F—
valid for the domain |z| >1,1s8:
@ a
® 1
© -1
Oy 2

0 enzn
The power series 20 is convergent in the
n=
region:
@ s
: e
® k<~
e

© |<e
@ |ef<e

LetR={x+iyeC:0<x<1land — 5w <y<5m}
and I be a positively oriented boundary of R. Then

4

? eze_ . dz =

(V)

®) 2w

© bBmi
101

O)

The mapping W =22 maps vertical lines in the

z-plane to what curves in w-plane ?

(A) circles
B) - ellipse

(C) parabolas
M) lines
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T R ! ¥HIeT w9 9 fufa=rm o @ r 34
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96.

97.

98.

99.

100.

“For small deformations, the stress is proportional

to the strain produced.” The above statement is:

(A) Newton’s Law
B) Young’s Law
(C) Stoke’s Law
(D) Hooke’s Law

The intrinsic equation of a common catenary is :

y=c cosh(ﬁj
c

@)

B) s=ctany
(C) s=ccosi¥
D) s=csiny

where (0. c) is the vertex of the catenary whose

axis is y-axis.

Four forces of magnitude P, 2P, 4P and 6P are
acting along four sides of a square ABCD in a cyclic

order, then the magnitude of their resultant is :

13
@ T P

® 5P

© 7P

® b5/4 P

Is a point moves along a circle with constant speed

then its angular velocity about any point on the

circle will be of that about the center.
(A) quarter

®  half

(C) twice

D) thrice

Virtual work refers to :

(4)  Virtual work done by Virtual forces
B) Virtual work done by Actual forces
(C) Actual work done by Virtual forces
D) Both(A)and (B) are true

-00o0-
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97.

98.

99.

100.
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A) y=c COSh(E)

B) s=ctanl

(C) s=ccost

D) s=csind

SR (0. ) F&T 1 9 ¢ Tt 2ne, y-278 ¥

P, 2P, 4P T 6P U % S Wah o ki 9ri sl
F TR T HH § HRG § T ST 9o &
W_&ﬁm:

13
A ”y P
® 5P
© 7P
®) /55/4 P

I Teh fog T I % W19 STeR I & =erar & O 99
W feera ferddt oft famg o &7 30T IV o, g

& Grael IO AT HT BIT
@ TEEEE
®B) e
© g
O form
IR e wefda war ©
@) MR S qar Rl T S S W
®) drfas el AR R T S % @ |
(€ 3T Sl TN TR T arafaes
O (AT (B) T T
-00o0-

P.T.O.



