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

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

3. 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 himher. He/
She will mark the answer considered to be correct by filling
thecircle.

4. Useblack/blue point pentodarken the circle.

5. Seethefollowingillustration.
[ustration:
1. Thesumof20and 12is
(a)32 ()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@ ® © @

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

7. The Booklet and OMR Answer Sheet must be handed over
to the Invigilator before the candidate leaves the
Examination Hall. No page(s) should be torn out from the
booklet.

8. Keep OMRAnswer Sheetstraight. Do notfoldit.

All questions are compulsory, each question carries one
mark and there is NO negative marking.

10.Use of calculator/mobile/ any electronic
item/objection materialis NOT permitted.
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SECTION-A

If f(a+h)=f(a)+hf'(a+¢9h) and f is
definedas f(x)=Ax> +Bx+C, 4#0 then

6 isequalto:
@ 1
1
® 3
3
© 3
P
@ 7
If lim %rsl _ | where | l l <1,then lim.an
n»>x a, n—"
isequal to
(@ 4o
b
© 0
@ 1

Every sequence containsa:

(a) monotone subsequence
(b)  convergent subsequence
(c) divergent subsequence

(d) oscillatory subsequence
The sequence {1 + (—1\)"} :

(@  isconvergent

(b) divergesto +oo
(c) oscillates finitely
(d)  oscillatesinfinitely

1 1 1

liml(1+25+3§+ ...... +n7’) isequalto:.
n—>w N

@ O
® 1
) o

(d) noneofthese
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(®) p>0
(@) p>1
@ p<0
(@) O0<p<l

1

0. ﬂ(m,n)=]‘xm_1 (1-x)"" dx = sufeeea A

0
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)
(@) mandAE T B

6.

10.

In a metric space the intersection of arbitrary
collection of open sets :

(@ isanopenset *

() neednot be an open set

(c) openaswellas closed set

(d) noneofthese

Every set of discrete metric space is:
(@) anopenset

(b) aclosedset

(c) openaswellas closed set

(d) noneofthese

A metric space (X ,d) issaidtobe complete if
every Cauchy sequence inXis:

(@  convergent

(b)  divergent

(c) oscillates finitely

(d)  oscillatesinfinitely

o0 .
sinx , .

I - dx is convergent for :
x

1

@ p>0
® p>1
) p<0
@@ 0<p<l

1
B(m, n)= Ix'"'l (1- x)"-1 dx exists, iff:
0

(@) mispositive and nmay not be positive
(b) ~mandnbothare negative
()  nispositive and m may not be positive

(d) ~mandnbothare positive



——

eR 1

12.

13.
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15.

mﬁawZ " 3 R, AR R

n=0
R & B 2, @ lim At | _
(®) R

n

=) (LY
@) (1,-1)
@ (-L1)
@) (-L-1)

2 2
H%A—a{,B=af ac_af‘élsﬁt
ox Bxdy %

g (x,5) fwaRk AC-B* <0 A fg

() A g

) A

aR - f(x, y)=x2+xy+3x+2y+5 @ fag
1)

) é"ﬁﬂﬁ%%
(|) g ?
(1) Jsafag?

) T A

11.

12.

13.

14.

15.

For the power series Z 4, (x - 0‘)” ,if Risthe
n=0

radius of convergence, then lim | =L

(a) R n—>0 -
B L
® %
© 2R
N =
@ 5z
The interval of convergence of power series
55
is:
n=0 6
@ (0,6)
(b) (_65 6)
© (-6,0)

o (53

One critical point of the function
f(xy)= x>+ 3> +3xy is:

@ (LY

® (1-1)

© (-1

@ (-1-1)

If A=21{,B= s;fy and C:%j; and if

AC — B? <0 for the point (xl, yl) . Then the

point (xl, yl) iscalled:
(@  Critical point

(b)  Stationary point
(¢)  Saddle point

(d) None of these

If f(x,y)=x2+xy+3x+2y+5
(-2,1) is:

(@  Pointof maxima

(b)  Pointof minima

(¢)  Saddle point

(d) None ofthese

then
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b ARV xFEETE R ——1—(e""V)=

/(D)
ax 1
(q-;) e V+f(D+a)V
1
(@) ax—————f(D+a)V
ax 1 1 ox
@ € ———f(D)V+V————f(D)e
ax 1
(@) ¢ —’_f(D+;a.).V
17. %—5%+6y=e4xmﬁﬁwmm:
(aﬁ') %e2x ('(EI') - _1_e4x
@M e +2 () & +4

18, o & 1 T YR T o @ R
(35') (Poan" +Plxn—an—l +P2xn—2Dn—2 +
...... +P,)y=0(x)

(@) [RD"+R(a+m)" D™+
By(a+bx)2 D" 4.t By |9 =0(x)

d
. TR x=e* E=9%ﬁf x2D* +2xD—-2=0

T G :
(@) g+0+2=0 (F 6 +6-2=0
@) @+o+1=0 (@ 6 +6+3=0
20, TR y= prtp® MEAE:
(F) y=cx+3c @) y=ax+d?
@) y=cx+c (=) T A I A8

16.

17.

18.

20.

SECTION-B

If Vis a function of x,' then —I—-(e“xV) =
f(D)
1
axV ______V
@ 77 f(D+a)
1
—V
®  “f(D+a)
1 1
e ——V+V ——e"
© f(p)y” " f(D)
1
ax V
@ ¢ f(D+a)
. d2y dy 4x .
Particular Integral of e 5&-; +6y=e" is:
1 o 1 4
@ 7¢ ®) ¢
© *+2 d) & +4

Legendre's linear equation of order nis of the
form:

(a) (Poann + Plxn—-an—l +P2xn—2Dn—2 +
...... +P,)y=0(x)

(
© (BD"+RD"™+BD"? 4.t F, )

(d [POD” +B(a+bx)"" D"+
By(a+bx)' D" ot By [y =0(%)

: d
. Ifx=¢" and —=0,then x?p? +2xD-2=0

becomes :
®) ¢*+6-2=0
d) 2+6+3=0

@ #+6+2=0
© §+6+1=0
Solutionof y = px + plis:
(@ y=cx+3c () y=cx+c?

(€) y=cx+c (d) none of these
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22.

23.

24.

25.

(3x2+6xy2)dx+(6x2y+4y2) dy=0 &1
T 3

3,222,403

x +3x7y +§y =c

x> +3x2y2 +—:1’;y3 =c
() 3x2y+2xy3 =c

3

4
(=) 3x2y+2xy3 +§y =c

R z=f(%) 3 f o1 P favan e = sfRven
fes qiie A

(=) @) p-g=0
@ px+qy=0 (I) px—gy=0

anfites favew ‘a’*ﬂaT(“T(y—z)p+(x—y)q
— 7 — x 1 G & B

() f(x2+yz,x+y+z)=0
(@) f(x2+2yz,x+y+z =
(1) f(y2+xz,x+y+z)=0
(=) f(x2 +2yz, x> + +zz) =0

T e @i p+g=pg HERA T
e farawor 21

(=) T e Reewr (RiTer) &« 78 81
(=)

a
(@) z=——x+ay+c qH T B B

p+q=0

0

z=ax+—a—1y+c g T & 2B
a__

a-1
() 98 v U SRR e v ST
E{R
|
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(@) @aa (i) (iv) F e T
(@) @ (i), (i) T (iv) SrE@
(&) = ER

wert | y| e o ol = Preffe s
¥ 9 e B
(Eh') (—oo,oo)
@) [0,00)

(®) (—oo, 0) U (O, oo)
@ (0]

21.

22.

23.

24.

25.

Solution of (3x2 + 6xy2) dx + (6x2 y+4 y2)
dy=01is:

3

(a) x3+3x2y2+%y =c

®) x3+3x2y2 -I-—:l’:y3=c
) 3xty+20°=c
) 3x2y+2xy3+%y3 =c

Elimination of f from z = f (X) gives partial
x

differential equation:
@ p+q=0 (® p-g=0
© px+tgy=0 (@  px-gy=0

The general solution of partial differential equation
(y—z)p+(x-y)g=2z-xis:

(a) f(x2+yz,x+y+z)=0

(b) f(x2+2yz,x+y+z)=0

© f(y2+xz,x+y+z)=0

(d) f(x2+2yz,x2+y2+zz)=0

Given the following about partial differential
equation p+g = pq that

()  ithasnosingularsolution

.. a . .
@ z=axt+ - y+ ¢ iscomplete solution
a ju—

x + ay + ¢ is complete solution

G) z=—

a-1
(v) itisafirstorder non-linear p.d..
Then
(@) only(ii)and (iv) are true
(b)  only (i) and (iv) are true
()  only(i),(iii) and (iv) are true
(d) allaretrue
The function \/l_y_l satisfies the Lipschitz's
conditionin:

@ (—oo, oo)
(©) [O, oo)

(b) (—oo,O)U(O,oo)
((¢)) (—oo,O]
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27. (D-a)" (x"e“") TR R :
(®) €~ @) |n

(W axin (@) [z

28. Tastew @@ Pdx+Qdy+Rdz=0 #

FMEEITA & T R

00 OR B_R__af_
(%) P(B?‘:a_y)J'Q(ax éz]

+R[§£—6—Q—]
dy  Ox
00 OR OR oP

(=) P[E_E]+Q(-az ax)
+R[_6_11_§2)

oy Oz

50 oR), (R _ aP]
() P(@y 62]+Q[6x oy
oP 00

”‘(5“5;)

00 oR R &P

(=) P(E‘E)+Q[ay az)

+R(?£—§Q]
ox 0Oy

29. WEw@ ply+(x-y)p=x WMEAL:
(x2+y2—c)(y—x—c)=0
(xz—yz—cl)(y—x—c2)=0
(x2+y2—3)(y—x—2)=0

(=) (xz—y2+3)(y—x+2)=l

30. foves @ (D2—3D+2)y cose *

quf g1 =

N

(F) y=ce * 4 ce’ + e cose™

(@) y=ce* +ce” +ecose™
(M y=ce* +ce™ —e"cose™
)

2 iy
) y=cet +ope’ e cose

/'/
&

217.

. Which is hyperbolic ?

&z &z 0’z &z

@ 775 ® 757
&’z oz

(©) ;9_)1—2 e (d) None of these

(D-a)" (x"e”x) isequalto:

(@ e~ ®) |n

() axln d) |ne*

. Condition of integrability of differential equation
Pdx+Qdy+Rdz=0is:

99 _OR) ,[O9R_OP
@ P[az 6y)+Q(6x az)
+R(§£—§Q—]

oy Ox

99 _OR) ,H[9R_oP

®) P(ax ay]+Q(az ax)
+R(g€—a—Q—)

oy 0z

20 o), ook o)
© P[@y 0z v ox Oy

+R[—a£—Q—Q—) 0
0z Ox

o (235 %)
+R[—a£—§2)
ox Oy
Solutionof py+(x—y)p=xis:
(@) (x2+y2—c)(y—x—c)=0
(b) (xz—yz—cl)(y_x_cz)=0
(©) (x2+y2—3)(y—x—2)=0
() (xz—y2+3)(y—x+2)=1

30. Complete solution of differential equation

(D2 -3D+ 2) y=cose " isequalto:
@ y=ce* +c,e™ +e*cose”
b) y=ce'+ czez" +e*cose™
© y=ce"+ce™ —e"cose™
d) y=ce* +c e’ —e*cose™
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32.
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34.

AR —

frafaied ¥ ¥ w1 Qe a2 7

(%) sinz @t @l 7 R

(@) cosz amiE FE 2

(@) R w IR A G T8 e
(q) cotz @ m@fyr 7z B

o 1 - TR R

ou_1ov , 10u_ Ov
*) 5% =706 ™20 or
ou ov ou ov
) %706 o6 o
ou_ lov . 10u_0ov
M %= 758 ™ a0 or
ou ov
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(%) Imaca FHem
(@) wgw= e
(W) e Fem
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e 98 ¢ -
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35. FUROT W=-2-[Z+;) R wifae g 8

(F) -0
(@ 0,0
@ -1
(&)  —o0,+0

31

33.

35.

SECTION-C

Which of the following statement is true :

(@) Periodsinzis x

(b)  cosz isnotperiodic

(c)  Allcircular functions of complex variable
are not periodic

(d) Periodof cotz is .

. Cauchy-Riemann equations in Polar form are :

ou_lov  lou_ O
@ or raﬁan r 068 or
o o dr Jou_ o
O 5 50 50T o

ou_ 1ov 1o _Ov
© 5T 7050 o
o o Jou v
@ 5 70 % o

If w=u + iv beanalytic functionof z = x+1iy,
then the families of the curves u(x, y) = ¢, and
v(x,y)=c, form:

(@  Orthogonal system

(b)  Conjugate system

(c¢)  Harmonic system

(d)  Analyticsystem

. A function of x and y possessing continuous

partial derivatives of first and second order, is
called harmonic function if it satisfies :

(@)  EulerEquation

(b) Laplace's Equation

(c¢) Homogeneous Equation

(d) Lagrange's Equation
Critical points of the transformation

w= l(z+l)
> 2) are

(@ —,0
®) 0,
() -1,1

(d  —oo,+00
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36, WA w= y m&‘ﬂﬁéﬂi‘aﬁaﬁ
czZ+
zm&aimmﬁmﬁaﬁnuﬁ
b_d
) -=-
@) |a|=]5]
(@@ be+ad=0
(®) be—ad=0

37

38.

39. MW CE W |z—al=

TR w=2z", el n T UAHS T 2,

(=) TR g R e v & Red z=0
&

(@) W z=0 D TAH Reg T IR TR
2

(W)  Daw GeAERIN TR B

(=) #ﬁa@ﬁaﬁwﬁmm%n

R i aR e ?

@) | /(2 ={|f(z)||d2|
() _[f(z)dz <I|f |dz

() {f(z)dz <_[|f(z)“dz|

(@) jf(z)dz>j|f )| dz |
L L

(%) 27
(@) i
(@ 0
(@) 27
40. W—lﬂ— I e dz MATR :
Zml |=2 Zn+l
(®) 1
@) i
@ 27
(@) o

36.

37.

38.

40.

) +
‘Transformation w = az+b

cz+d
circle in the w-plane into straight line in the
z-piane if :

transforms the unit

(@) b 4

a c
® |a]=|5]
(© bc+ad=0
(d bc—ad=0

The transformation w = z",n beinga positive
integer, is
(@) Conformal atevery pointexceptat z =0

(b)  Conformal atevery pointincluding z =0
() Isogonal transformation only

(d)  Neither Isogonal nor Conformal
Which of the following is true ?

@ { f(2)dz ={ | £(2)|| ]
o ||/ s{ |/ (2)]| ]

© If(z)d“[If(Z)lldzl

) [f(2)e >j|f )|l dz|

) IfCisacircleIz—a|=r,thenI a_is.

z—a
@ 2 ‘

® m

© O

d 27

The value of integral 21——— j ’:H dz is:
@ 1 =2

®) 7

© 27

@ o




4. TR f(z)wﬁséﬁa?au@ﬁq&ﬁﬁ'wm%
fagmee d @ :

@) f(z) T9 D TR
)

@) f(z) v feoriE
@) f(z) v sEwE wo 2
(@) T HE

42. TRA f(z) v W g g8 D ¥ v ww
w2 aw Cus Mg g aw e @ f(z) A
v D ¥ Rrafte a9 & fe s sk wdw
e
@) |f(Dd=2m

C :

[ f(2)dz =2

(=)
() If(z)dz=0

o

(1) If(z)dz;tO
c
a3, AR f(2) v Hgm wed CH 3 TSN Awifvwn
3w gwa CD I TE g o

aw _ow 4o aw oW
(=) dz are (=) & b ¢
du__ow o de_Ow
M %" ™ & e’
45. TR sinlog(ii)=a+ib gar:
(®) a=1b=0 (@) a=0,b=1
@) a=-1,b=0 (@) a=1b=1

41. If f(z) isanalytic and uniformly bounded in
every domain, then.:
@@  f(z)iszero
(b)  f(z)isconstant
(©)  f(z) isdiscontinuous
(@ Noneofthese

. Let f(z) beacontinuous function ina simply

Jra
Do

connected domain D and C be any rectifiable
closed curve in D, then necessary and sufficient
condition for f(z) to be analyticin Dis:

f(2)dz =27
@ J; (z)dz
f(2)dz =27
®) £ (2) i
© jf(z) dz=0
1o

flz)dz#0
@ i (z) z

43. If f(z) isanalytic within and onaclosed contour
C and a is any point within C, then :

(2) f(a)=%£{—£%dz

14

® =gl
1 ¢flz
R

@ A== A

44. The derivative ofa function w= f(z) inpolar

formis givenby:
dw _ow ;9 aw_ Ow i
@ &z or ¢ ®) dz or ¢

dw  Ow _j aw Oow _jg
© =% O &Tu

45. Ifsinlog(ii)=a+ib,then
@ a=Lb=0 (b)
€ a=-1,b=0 (@

a=0,b=1
a=1b=1
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47.

48.

49.

50.

waftc 2 A Wm%:

(%) 4

(@) 3

(@ 2

(q) =W ¥ FE w6

wRe (a,b) A (c,d) V5(C) F TF ww:
W B Ak

(®) ab=cd

(@) ad=bc

@)  ac=bd*

(a) o™ ¥ wE T

R} ¥ 2 2 i aRA @ W=l A &
oA @a 8 !

{(100,(0,1,0 1,0)}
{ 1),(0,1,0) 011}
{010,(101 ),(1,1,0)}
. ={(1,0,0),(0,1,0),(0,0,1)}

(*) B, ¥R B,
(@) B, 3R B,
() B I By
(@) B, 3 B

R T:R2 >R v Waw wwaw ¢ Red
T7(1,0)=(2,3,1) = T(L1)=(3,0,2) =/
frffad ¥ AT A8 2 ?

(%)
(=)

T(x,) (x+y,2x+y,3x 3y)
(x,)=(x-y,2x~ y,3x+3y)
(1) T(x,y)=(2x——y,3x+3y, ~)
(%) T(x,y)=(2x+y,3x—2y,x+y)

AT T:R" — R" var e wioewr 2 o 6
-1 i

46.

SECTION-D

I{ Vis a vector space of 2x2 matrix over the
field R, then the dimension of Vis :

@ 4
L 3
© 2

47.

48.

49.

50.

(d) Noneofthese
Vectors (a,b) and (c,d) of ¥, (C) arclinearly

dependent if :

@ ab=cd
®) ad=bc
() ac=bd

(d Noneofthese

Which of the following sets of vectorsin R are
linearly independent ?

{(100 (0,1,0),

001
110

1)
{ (0,1,0), 011}
{010 (1,0,1),(1,1,0)}
o=1(

1,0,8,(0,1,0),(0,0,1)}
(a) B, and B,
() B;and B,
(¢) Byand B,
(d B,and B,
If T:RP>R is LT that
T(1,0)=(2,3,1) and T(1,1)=(3,0,2) then
which of the following is correct ?
(@) T(x,y)=(x+y,2x+y,3x—3y)
(b) T(x,y)=(x—y,2x—y,3x+3y)
(©) T(x,y)=(2x—y,3x+3y,x—y)
(d) T(x,y)=(2x+y,3x—2y,x+y) ?
Let T: R" — R" be L.T. which is not one-one.
Then: :
(@ rankT=n
(b) rankT<n
() rankT=n+l
(d rankT=n-1

such
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51. wwﬁummmwﬁ:
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51.

52.

53.

54.

55.

Tis non-singular if and onlyif :

(1) rankT=0

(L) Nullity 720

() NulityT=0

(d rankT=20

If T:R*—>R?> is a L.T. such that
T(3,1)=(2,-4) and T(11)=(0,2) then

T(7,8) isequalto:

@ (3.-1)
® (-3,2)
© (-13)

(d) Noneofthese
If T-R2—>R* is a L.T. defined as
T(x,y)=(x+y,x— ), then matrix of !

w.r.t. standard basis for R is:

11 (1 1]
22 2 2
@) 1 1 G 1 1
L2 2 2 2l
11 1 1]
2 2 22
© |1 1 @ 11
2 2 2 2]

' 2 1
A polynomial whose one rootis A = [ ] is:

@ P +4+3

®) A -4r+3

© r-4-3

(d) Noneofthese

The eigen values of T': R® —> R? defined as
T(x,y,z) = (—x+ 2y—4z,4y+ 7z,—9z)
are:

(@) Allpositive

(b) Allnegative

(¢  Onenegativeand two positive

(d)  Two negative and one positive
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(®) bab=b

(®) R 7o Wisd 9 8
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If (G,*) is a and if
a+b=b*a¥ a,b €G , thenthe group (G,*)
iscalled:

(@ an abelian group

group

(b) commutative group

() non-commulative group

(d) both (a) and (b) are correct

If H and K are two subgroups of G such that
G=HK and HNK = {e} ,then

(a) 0(G)=O(H).O(K)

() O(G)=O(H)+O(K)

©) O(G)=O(H)—O(K)

@ 0(G)=0(H)/0(K)

Fundamental Theorem of Homomorphismis also
knownas:

(a)  First Theorem of Homomorphism
(b)  Second Theorem of Homomorphism
(¢)  Third Theorem of Homomorphism

(d) None of these

Suppose Risaring with unity 1 such that Rhas
no proper zero divisors. Then the only

idempotents in R are :
(@ Oand-l

() Oandl

(c) -land 1

(d) Noneof these

Let R be aring with more than one element. Let
for each a e R, 3, aunique b in R such that
aba=a- Then which of the following i§

incorrect ?

(@ bab=b |

(b) Ris adivisionring
(¢) ab=ba=1

(d) Noneof these




