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10.

1.

Maximum Marks : 60

INSTRUCTIONS TO THE CANDIDATES

There shall be Negative Marking for incorrect answer
and one forth (0.25) marks assigned to question(s) will
be deducted.

Candidate is required to write his/her Roll Number in (i) this
Question Booklet and (i) OMR Answer Sheet supplied
separately; and also put his/her signature at the places
provided for the purpose.

This Question Booklet consists of this cover page, and a
total 60 Items. Use blank pages available at the end of
Question Booklet for rough work.

There are four alternative answers to each item marked as
(a), (b), (c) and (d). The candidate will select one of the
answers that is considered to be correct by him/her. He/
She will mark the answer considered to be correct by filling
the circle.

Use black/blue point pen to darken the circle.

See the followingillustration.

lllustration:

1. Thesumof20and 12is

(@32 (b)38 (c)31 (d)34

The Correct answer of item 1 is (a), which should be
marked in OMR Answer Sheet as under:

1 1@ ® © 0

Half filled, faintly darkened, ticked or crossed circles will be
read as wrong answers by the optical scanner and will be
marked as incorrect.

The OMR Answer Sheet must be handed over to the
Invigilator before the candidate leaves the Examination
Hall.

Keep OMR Answer Sheet straight. Do not fold it.

All questions are compulsory, each question carries one
mark.

Use of calculator/mobile/any electronic item/objection
materialis NOT permitted.

Controller of Examinations
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Please note that in case of any confusion, the question printed in English may be considered final.




o T {a }={(-1)} ® TR frg R
Bt

(%)
@) 1, -1
@@ 1,1

) WA wE A

(=

(@) A H

T Wi &g p dHA {a } e A% Bg T
'\iﬂ?ﬂ%'ﬂﬁ :

(®) a,<a,, @ n>p
@) a,>a,, @ n>p

(W@ a,<a, @ n<p
(@) =¥ = T8

(F) m=1
@ m<1
@ m>1
() m<1

(%) w=asic (Convergent) @ x & e
(@) el (Divergent) ot x & g

(W) AReeA (Oscillatory)

(@) 3@

1.

The cluster points of a sequence {a_}={(~1)"}
are:

(A) Infinite
®) 1,-1
© 1,1

(D) None ofthese

1
The value of Limn" isequal to:

n-—peo

N
B) 1
© 0

(D) None of these

A natural point p is called a Peak point of a
sequence {a } if:

(A) a,<a, forall n>p
B) a,>a,, forall n>p
(C) a,<a,, forall n<p

(D) None of'these

1
The series Z o converges if’:

A) m21
B m<1
©) m>1
D) m<1

xn
The series Z — is:
n!

(A) Convergent forall x
(B) Divergent forall x
(C)  Oscillatory

(D) None of these



10.

PR

T f(x-)=(%)x FftrEraw W =

@ (3
@) (o)

(M) ()
(7) = A T

wed f(x,y)=x"+yx’ +)? w1 hReww g

e

®)- 1,1
@) (1,0
@ O

(=) (0,0
Fqfa J (integral) ]:cosxdx R

(%) ARew® (Oscillatory)
(@) wEsie (Convergent)
() Se=sic (Divergent)

(F) T A FE A

Ffa T (integral) Isin x"dx(m>1) @
0

2
(%) AT (Oscillatory)
(@) ==asie (Convergent)
() d=Sie (Divergent)

(@) T A FE A&

j([x]—-x)dx 1 W e B

(F) -1

@) 1

(m o

(@) T IR A

10.

" The maximum value of the functi

fx)= (i)x is:

™ (3)
B (o)

©  (er

(D) None ofthese

The critical point of
fxy)=x*+yx* +ytis:
@ @1

®) (1,0

© (1)

@) (0,0

the functic

The improper integral I cosxdx is:
0

(A)  Oscillatory
(B) Convergent
(C) Divergent

(D) Noneofthese

The improper integral j sin x"dx(m >1) is:
0

(A)  Oscillatory
(B) Convergent
(C) Divergent

(D) None of these

1
The value of I([x] —x)dx isequal tg:
T

@A) -1
B) 1
© 0

(D) None ofthese




12,

13.

14.

15.

@ N oy o A T B F B T FaA
W R

(%) <erEsd (Solenoidal)

(@) et (Rotational)

(w) =Wewwe (Irrotational)
)

(@) T A

@[x(y zz+y(z x)j+zx yk]ds

= A R 2

(7) = Qi FE

AR @ A R wWiEw w ' 2 A Ve
(grad @) T BN

(%) oaw Qaegsd (solenoidal)

(@) oaa Rew= (irrotational)

() MNwHIRE

(@) & I HE T8

(%) k=-1
@) k=1
(@ k>1

) T A FE A&
1.

f dx =1 7 foraen 2
1+tan’ x

(®) =n/2
@) n/3
(M) n/4
(¥) B

11.

12.

13.

14.

15.

Any motion in which the curl of the velocity vector
iszerois called :

(A)  Solenoidal ’
(B) Rotational

(C) TIrrotational
(D) None ofthese

The value
@[x(y—z)f+y(z—x)}'-i-z(x—y)le].ds
S

is equal to:

@A) -1
B 0
©€) 1

(D) None of these

If ¢ isasolution of Laplace's equation then V(p
(i.e., grad @)is:

(A)  Onlysolenoidal

(B)  Onlyirrotational

(C) Bothsolenoidal and irrotational

(D) None ofthese

. m-1
The series E k

m=1

oscillating finitely if:

A) k=-1

® k=1

© k>1

(D) None of these

nf2

The value of J

dx is equal to:

1+tan’® x
A /2
®) n/3
© /4

(D) Noneof'these



16.

172.

18.

19.

20.

e 1, sinx, cos?x i a1 s &
(%) W% (Dependent)

(@) R¥We (Independent)

(@ JWN=FIARE

(@) =@ A B A8

FaraAEoT Q_.xze—y = ¢~ T & o1 8NN ;
dx

(%) x*+3(e* —e”) = constant
(@) x*+3(e* +¢”) = constant

(1) . x*—(e* +¢”) = constant

(@) =W AN A
‘ &y %
TF FAEHEH (dx2) —y=cosx & f&¥t
et oW
(F) 3rs2
@) 2
(w 3
(@) = A T&

(@) o

v e whiww (D +1)y =0 w1 @
M

() y=ccosx+c,sinx
(@) y=(¢+cx)sinx
(M) y=ce +ce™

(‘E{) y=(c,+c,x)e”

16. The functions 1, sin®x, cos?x are linearly:

17.

18.

19.

20.

(A) Dependent

(B) Independent

(C) Both(A)and (B)

(D) None ofthese

The solution of differential equation

P xle? =" IS

dx

(A)  x*+3(e* —¢”) = constant

B)  x*+3(e* +¢”) = constant

(©)  x*—(e*+¢”)=constant

(D) Noneofthese

The degree of a differential equatic
d2 y %

(dxz] —y=COSX Is:

A 32

B 2

<€ 3

(D) Noneofthese

Integrating factor of a differential equatic

2 2

b _2x-y ox g

dx 2y

A e

B &

© e

D) e

The general solution of a differential equatic

(D2 +1)y=0 is:

A
®)
©
D)

y=c cosx+c,sinx
y=(c +c,x)sinx

_- X -X
y=ce +ce

y=(c, +c,x)e”



21.

22.

23.

24.

25,

TF JeR AT %——y=cose"‘ = a9y s
e -

(%) y,=e€'sine”

(@) y,=e sine’

=—€"sine”

@ v,

(@) y,=—e"sine’

4y _ &

wmaﬁﬁmxdxz e

EoRCECC i

+y=2logx

(%) »y, —1+logx'

(@) y,=l-logx

@ y,=4+2logx

(@) y,=4-2logx

z= px+qy+log pqg F e s 1 BN
() z=logxy—-2

@) z=-logxy-2
z=logxy+2

z=2-logxy

(F) z=@,(y+x)+0,(y—x)
(@) z=@,(y+x)+xp,(y+x)

(@M  z=¢,(y-x)+x0,(y-x)
(7)) AN

21.

22.

23.

25. The general solution of — ——

The particular solution of a differential equation
Ey-y =cose " is

A) y,=e€sine”

B) y,=e sine’

© y,=-€sine”

®) y,=-esine’

The particular solution of a differential equation

24y dy
x? e x;+y 2logx is:

A) y,=1l+logx

B y,=1-logx
© y,=4+2logx

D) y,=4-2logx

The singular solution of z = px + gy + log pq,
(p, q have their usual meaning) is:

(A) z=logxy-2
B) z=-logxy-2
(C) z=logxy+2
D) z=2-logxy

. The complete solution of

Y p—xyq=x(z-2y) is:

@A) S(F+yhyz-yt)=0
®) f(¥-yLyz-y)=0
© f(F+yyz+y*)=0
@ S(x*=y"yz+y*)=0

oz 'z .
PR =0 is:
A)  z=¢,(y+x)+9,(y-x)
B) z=¢,(y+x)+xp,(y+x)

©  z=0,(y-x)+x0,(y-x)
(D) Noneofthese



26.

27.

28.

29.

30.

92, 92 _ 12 o e et
X .
1 1
@ 3 @
1
m or @) wwawE
0’z 9’z oz
37 ray ax ) A & T AW

(®) z=¢,()+ ezx‘Pz (y+x)
@) z=¢,(-»)+ e2x(02 (y+x)

(W z= o)+ ezx‘pz (y—x)

(w) =9 q w8
Oz 0z 0 3 _ sy oy i s
o’ 9y’ ox
BT
l 2x4+3y __l 2x+3y
) e @ -
(“) %xe2x+3y (q) g:‘_h % aﬁ% :'a

2 aZZ 2 azz

¥ 5=y W=x2y 1 fadw & =1 BN
1. 1.

(®) 5%V ®) 3*7
1

() Exzy (@) T AR

i zlaﬁtzzetaﬁam‘é',ﬁt
(%) |Zl"22|2||zl|"|22||
(=) |zl—zzlS||zl|-|ZzH

(@) |a+z[2]z]+z

(@) =YD

26.

27.

28.

29.

30.

2 2
The particular solution of % + —a—‘: =x’1is:
a2 x

1, |
GV ® 5

None of these

© 13 ©)

o’z 9’z 282__

e oxdy ax

The general solution of '

is:
@A) =z =‘P1(J’)+ezxq’2(y+x)
B) z=¢, =+ ezx(Pz (y+x)

©) z=¢(+ er‘pz (y-x)
(D) None ofthese

The particular solution of
&_&+%—QZ_ = 2 is
ox> 9y’ ox oy
l 2x+3y l 2x+3y
@ e ® g
1 2x+3y
© 5 xe (D)  None ofthese
The particular solution of
0’ d
Y s
A 1. 1.
@ ¥y ®  gr
1,
© Ex y (D)  None ofthese

Ifz and z, are two complex numbess, then

A) |21“22|2H21|"|22||
®) |Zl‘Zz|SHZI|"|ZZ||
© |Z1+22|2|le+|22|

(D) None ofthese ‘



31

32.

AR -1,1 8K i3 Pem S DY, e BG
B

(%) v wifearg fyw
(@) T T B
TR Wy B
(o) T A HE A

w T w= f(2)=u(x,y)+iv(x,y) & faQ
ﬁﬁ—ﬁqwaﬁmww%’:

(w

—

@M u=v, u,=-v,
(u) = A HE A
33, ?mwm@?ﬁ@%mmm
(%) o
(@)
() g @R
(@) T 9 A A8

34.

W f(z)=xy+ix AT

(F) = WE FAGIFE IR FEfeaes
(@) & W FAYFE 9y FAfeaes &
(1) Rewd=FE W/ T WE Fledesh
(@) T ¥ FE T8

31.

32.

33.

34.

35.

If-1,1and i 3 are vertices ofa triangle, then
the triangle is:

(A) Anisosceles triangle
(B) Arightangletriangle
(C)  Anequilateral triangle
(D) Noneofthese

Cauchy-Riemann equations for the function
w= f(z)=u(x,y)+iv(x,y) are:

(D) Noneofthese

An analytic function with constant modulus is:
Aa o

(B) Constant

(C) Does not exist

(D) None ofthese

The function f(z) = xy +ix is:

(A) Continuous everywhere and analytic
(B) Continuous everywhere but not analytic
(C) Discontinuous but analytic everywhere
(D) Noneofthese

The harmonic function satisfies:

(A) Homogeneous equation

(B) Lagrange's equation

(C) Laplace's equation

(D) Noneof'these



36.

37.

38.

39.

40

az+b

RftAwR WRadwr w= %ﬁuﬁa?am%

(®) ad-bc#0
(@) ac-bd#0
(M) ab-dc#0
(@) @ 4 B @

RRAIR IR & 69 ITD RIS & a9 AA
@R T Ry T FEa 2

(=) Wﬁ%

| A RRFR aRad= = R
(%) wEwafas (Hyperbolic)
(@) Wafr (Parabolic)

(w) wiewfes (Elliptic)

(q) dre@gR® (Loxodromic)

4 v He £(Z) 3w IR Al & forg srfeaesh
ke A

(%) f(z) W (zero) ?

(@) f(z) Renivagata (discontinuous) ?
(w)  f(z) R (constant)#

(a) T A EE &

AR f(z) A wT v C & e Ffeacs 8 3R
CagmaEfRgad Aq:

_ 1 f@
) f@= ij

Jf_f))d

@ _,
27Cl ( a)2

(@) YD

(@) fla)=

2mi

() fla)=

36.

37.

38.

39.

40.

The determinant of the bilinear transformation
az+ b
cz+ a®

(&) ad-bc#0

B) ac-bd#0

© ab-dc#0

(D) Noneofthese

The points which coincide with their transforms
under a bilinear transformation are called:

(A) Bilinearpoints
(B) Conformal points
(C) Fixedpoints

(D) Noneofthese

w=-

If a bilinear transformation W = p.

one fixed point, then it will be :
(A) Hyperbolic

(B) Parabolic

(C) Elliptic

(D) Loxodromic

Ifa function f(z) is analytic for all finite values ¢
z and is bounded, then:

(A) f(z)iszero

B) f{z)isdiscontinuous
(C) f(z)isconstant

(D) Noneofthese

If f{z) is analytic within and on a closed conton
C and a is any point within C, then:

_ 1 f@
@ f@= mj
f(2)
® @@= j e
_ L f(Z)
© f@)= 2mj

(D) Noneofthese



4l e cotz W z=0 WWgE T2 : 41. Theresidue of the function cotzatz=01is:

(F) o _ @A o
(@) 1 ® 1
(@ -1 (O
(@) = ¥ = A8 (D) None ofthese
42, &% RgA & e A 2w A = w1 a2 42. A continuous arc without a multiple point is
called:

(%) 7 e (Jordan arc)

(@) Feefhast = (Rectifiable arc)
() ==iss 9w (Closed arc)

(7)) THAFE A

(A) Jordanarc
(B) Rectifiable arc
(C) Closedarc
(D) None of'these

“z42
43 R w=T(2)=—"71 & T'(w) Rran arm : Zz+2 '
z+3 43. If w=T(z)=——then T7!(w) is equal to:

z+3’
2+3w

(3‘7) 1+W A 2+3W
(A) 1+w
(=) 3w-2 3w
w—
1-w ® _l—w
() 2-3w 53
I+w © 1+w

(@) A FE A&

(D) Noneof these
44. R C ¥ & 27 & 99 I T4 3, THE F0

. 44. IfCisunit circle with centre at origin, described
sin z

dz =1 A 9 BN

Fafia 2, @ .! z in positive sense, then J Sirzl 2 dz is equal to:
=) 1 Q) 1

@ -1 ®) -1

(W) o (€ 0

(@) IR A

(D) None of these
45. TER g 2“2‘/’7 Z" & IR S B et 45. The radius of convergence of power series

2 2 PALLLETE

(®) 1 @A) 1

®) o B) 0

@ - © -1

(@) w4 HE A (D) None of these




46. ONE WE G ={1,~1,i,~i} ®T:

47.

48.

(@) =T SRR
(@) Si-uEies
(n) el

(@) T ¥ HE T8

fordt ot sea T W & S F gen fea
&

(®) 2
|) 3
._6

I

S={v1,v2,v3, ......... vso;v1+v2=0,v3+v4=0}

et WY V(f) 1 v Iareq A 2, A V()
B AN R E

(®) s0
(@) a9
(W) 48

(¥) 46

49. FAIsMA V,R) W ww-®Wa 2

(%) W={(a,b,c):b=\/§a}
(@) W={(a,b,c):b2=a}

() W={(a,b,c):b=2a},c=a+1

(¥) =R I B8
50. WA T e |9 V() &1 MR sifaer 2 3k
T*~T+I1=0, @r:
(@) TRigew?
(@) T eer-Riger 2
(M TR =d2
(@) XA R A

10

46.

47.

48.

49.

50.

The multiplicative group G = {1,~1,i,~i} is:
(A)* Non-abelian

(B) Non-cyclic

(C) Cyclic

(D) Noneofthese

The number of generators of any infinite cycli
group is:

A 2

® 3

€ 6

(D)  Infinite

If the set

S={vl,v2,v3, ......... Vsos Vi +V, =0,v, +v, =

is a generating set of the vector space V(f),
then the dimension of V(f) is equal to:

(A) 50
®) 49
(C) 48
D) 46

Which of the following is a sub-space of V (R’

A W= {(a,b,c) b= x/ia}

B) W={(a,b,c):b2 =a}
(®) W={(a,b,c):b=2a},c=a+1

(D) None ofthese

Let T be a linear operator on a vector spac
V(f) such that 72 —T + I = 0, then: *

(A) Tissingular

(B) Tisnon-singular
(C) Tisnotinvertible
(D) None ofthese



51. What is the value of a, when the rank of matrix

a 0 1
5. WA 4=|1 2 o|F@&E3IDAARX a 0 1
1 2 3 is A=|1 2 alislessthan3:
a 1 W 491 BN 1 2 3
(75) a=3 (A) a= 3
(a) a=0 (B) =0
(@M a=1 © a=1
(9) a=2 D) a=2
2 3 11 2 3 11
52. AT A=|0 3 17 | D T 9 1 B 52. Eigenvaluesofmatrix A=|0 3 17 |are:
0 ,0 - —2 O 0 _2
(®) (2,3,11) A) (2,3,11)
@) (0,3,17) ®) (0,3,17)
(“) (2, 3’ _2) (C) (2’ 3’ '—2)
(@) (0,0,-2) ®) (0,0,-2)
s3. uRk [4|=0, M ATNR: 53. If|4|=0, thenAis:
(%) omRRA AR (Identity matrix) (A) Iéentitymatri'x
(@) iR AR (Singular matrix) ®)  Singularmatrix
(W) A -RTEeR AT (Non-singular matrix) (C)  Non-singular matrix
(@) @ B T8 (D) Noneofthese
1 1 1 11 1
: 54. Rankofthematrix A=|1 2 4 |is:
54. Mg A—[i i 141)j|w%aﬁw%. Lot
(®) 1 @A 1
(@) 2 ® 2
(@) s © 3
(@) =@ AN (D) None ofthese
q

. 55. Which of the following is a group for set of
55. P ¥ A @19 @ i Z I¢ D T o o 2

integers Z

(F) (Z,+) @) (Z,+)

®) (Z.,-) ® (Z,-)

@  (zZ,x) © (Z,%)

(@) 3w D) Noneof these

11




56.

57.

58.

59.

60.

YT D P A T FRTE ¥ ¥
(%) R=ls= (Disjoint)
(@) == (Identical)

(W) e A TS (Either disjoint or
identical)

(7) @ A&

g’ R vs R 2 3k a2=a,V aeR, @D R
o HES €

(%) =fom &1 (Boolean ring)

(|)  smeR& R (Identity ring)

(vr; R R (Division ring)

(u) A FE A&

i 3R aid = Ry oot Rdwar e &
() 1

(®) &

™ =

(9) = HE 48

T -9 g BRRIeT w B @
(%) SR (Automorphism)

(@) 8RR (Isomorphism)

(@) e (Field)

() THINETE

R & 0 R=ER I ab=ba,V a,beR 2,
WR:

(%) SRR R (Abelian ring)
(@) RrRYERA (Ring with unity)
(W) - (Semi-ring)

(¥) @I A

12

56.

57.

58.

59.

Any two right cosets of subgroup are:
(A) Disjoint

(B)  Identical

(C) Either disjoint or identical

(D) None of these

If Risaring suchthat o> = ¢,V geR then]
is called:

(A) Booleanring
(B)  Identityring
(C) Divisionring
(D) Noneof these

The ring of integers and rationals are all o
characteristics:

(A) One

(B) Non-zero

(C) Zero

(D) None of these

A one-one onto homomorphism is:
(A)  Automorphism

(B) Isomorphism

(C) Field

(D) None of these

. Multiplication of R follows the property.

ab=ba,¥ a,beR issaid to be:

(A)  Abelianring v
(B)  Ringwithunity

(C)  Semi-ing

(D) None of these




