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The booklet contains OMR sheet and having two
seals. Candidates will first open the booklet by
removing the seal at the top to get the OMR sheet,
Second seal will be removed two minutes before the
commencement of the examination.

Before starting the Examination, the candidate must
write her/his Roll Number in the Question Baoklet
and the OMR Answer Sheet; in addition to putting
signature at the places provided for the purpose,

This Question Bocklet consists of this cover page, and
a total 100 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 have
to select one of the answers that is considered to be
correct by her/him. S/he will mark the answer
considered to be correct by filling the circle.

Use black/blue ball point pen to darken the circle.

See the following illustrations.

JHustration:

1. Thesumof20and 12 is

(@) 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:

1000

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 aver to the
invigilator by the candidate before leaving the
Examination Hall.

Keep OMR Sheet straight. Do not fold it

All questions are compulsory, each question carries
one mark.

Use of calculator/mobile/any electronic item/
objectionable material is NOT permitted.

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



51.

52.

53.

54.

55.

56.

If the product of three consecutive
positive integers is equal to their sum then
what would be the sum of their squares?

4. Nine
b. Fourteen
c. Twenty
d

. Thirty
—lim A
If L =1lim,_ e e .Then

a L[ =0
b. L=3
c. L=oo
d 0<L<ow

Let C be the umit circle centred at the
C .. 1
origih in C then ——J [1+z+
z%|?dz is
Zero
One

Two
Four

oo

Let S be the set of all integers from
100 to 999 which are neither divisible
by 3 nor divisible by 5. The number
of elements in S is

a. 480
b. 482
C. 479
d. 485

What is the remainder when 162016

is divided by nine
a&. One
. Two

b
C. Three
d. Four

Consider theideal ] = (x? 4+ 1,y)
is the polynomial ring C[x, y]. Which of
the following statement is true?
4. Tis maximal ideal

. I'is prime ideal but not maximal ideal

b
C. Iis maximal ideal but not prime ideal
d

. I is neither a prime ideal nor a maximal ideal.

12

51.

I T BHIT YRS QUITeh| T UGB Sh
T % SIS 1l I3 9711 BT AT & QT
a. :ﬁ

b. digg

o §N9

4 a

52.9f% L = limn_,m—;% @

53.

54.

55.

56.

L=20
L=3
L=c

O<L<co

e oop

C W Hd W Hiad 51 e s ¢ ol

E};-Efc I1+z+222dz B

RS

T
al

E]R3

o oop

aF A 'S, 100 ¥ 999 T% & T quiie!
FUgEA TS Aa 3 AU E ik a s @
faursa €1 s & ol B ge 7

480

482

479

485

ae ofo@

g 162010 iy 4 fqurio frarear g

s RRER ] = (x? + 1,y) g
Clx, v 2| PoRfEad A ar s v &2

a. 1 fpaq 3ey

b. 1 3y 3es § Qi siffeaw srexl =t

c. 1 eif¥ipan eyl § e ey el §
d. 1 T HTT e & 3R A8 siffran el



57. Let f:R = R beacontinuous map. Then  57. gHdfee f:R > R Qﬁﬂaﬁm?[ﬁﬂ%lﬁﬁ?

a. £ is bounded 2 f frigeng
b. The image of f is an open subset of R b. f WWR.WWWWW%
C. '
f(A) is bounded for all bounded c. f(A), R F vt ufteg Suwg=T A ¥ o
subsets A of R o RS Bl
d. f~1(A) is compact for all

4 Fi(a) %o ued SuegEd A %
Ea sl |
58. Let u € C2(B), B is a unit ball in R? 58. T@ u € C2(F), B UF TP 1 & R2UgE Fal

. . du
satisfies Au = f n B, au+5;— g on %Au =f inB, au + g—“xgur{,ag,a > 0,
8B, > 0 , where n is the unit outward i

compact subsets A of R.

nor;r;afl to B If a solution exists then fﬁ?;%?miﬁw Edl 341;[ T §1% A 9|
a. Jtisumgque
. There are exactly two solutions a. Ig sffgela s .

b. Eie QA wIHE §

b
¢. There are exactly three solutions
d. There are infinitely many solution.

¢ e I T §

- . _ d. ofin =0 Y P35 GHIYE B!

59 A rigid body having one point O fixed
and no external torque about O has
equal principal moments of inertia.

59. Te g s Rad w g 0 RR G R0 F

Then the body must rotate with TR H B TR E.I E@Hﬁ@g{ﬁ $ 3
. . T 60T 1 S TR TR ) AT Tl

a. Angular velocity of variable
magnitude a. ufad-ie afwm BT Sl 91

b. Angular velocity with constant
magnitude b. Fr¥eR ufEmor F 9y il 9n

c. Constant angular momentum but c. TR PO TR ARDT ST BT 3N
varying angular velocity _

d. Varying angular momentum with d. frr epofier & o fors 10T T
varying angular velocity.

60. Tet f(x) be the solution of 60. =Y £ () BT IHYF Bl

[fe*tf(e)dt =x, x>0 then f(1) [Fe*tf(dt=x, x> 0 firR

equals f() SRR BT 3

a —1 a. -1

b. zero b. A

¢. One c. Ih

d. Two 4. d

61. The equation 11% +13* +17% — 61, TG 11% + 13% + 17 = 19% = 0 §|

X e

: = 0 has a. DIS IRAAD SIS T8I

N golreal root1 t b. o TF T &S

nly one real roo .. N g
¢. Exactly two real root g §
d. More than two real root. d. QY S TR S|
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62. Let H be a real Hilbert space and
M S H be a closed linear subspace.
Letxy € H\M. Let y, € M be such

that [lxo — ol| = inf{lx, — y]| :
y € M}. Then

a. Sucha y, isunique

b. x, 1s orthogonal to M

. ¥g 1s orthogonal to M

d. Xxp + ¥ is orthogonal to M.

. Wz
Sitn——

63. Consider the function f(z) = Simfz
f has poles at

then

4. All integers

b. All even integers
¢. All negative integers
d

All integers of the form 4k + 1,k € Z.

64. Which of the following rings are principal
ideal domains(PID).

a. N[x]
b. Z[x]

“ (Z) ]
d. (;ZE) [x].

65. Let G be a group of order 125. Which of
the following statement is true?

& G has non trivial subgroup

b. The centre of G is a proper subgroup
€. The centre of G has order 5

d. There is a subgroup of order 25.

66. Which of the following polynomials are
irreducible in Z[x]?

x*+10x+5
b x3—2x4+1
c. x*+x2+1
d x%2+1

62. A WO H T ard e Read gaid 2 ol

63.

64.

65.

66.

MCcH U 88 8% I9-9078 T
Let x; € H\M ﬂ?ﬁyo e MR
|lo = wol| = inf{|lxo — yI| : y e M) R
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b. x; M & o e &

c. Vg, M%ﬁm&ﬁ%ﬁ%

d. X +¥o, MF I aheifier &
IIRIE R AR f(2) = SL”EZ
dyag

a. Hlﬁw

b. it 9 qorfes

¢ gt monEs yurfe
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a. N[x]

b. Z[x]

“ () ]
d. (;fz-) [x].
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a. x*+10x+5
b x3 —2x+1

c. x*+x%2+1

d x?+1




67.

68.

695.

70.

Let y(x) be the solution of the
integral equation y(x) =x—
S xt?y(t)dt, >0 then the value

of the function y(x) atx = V2 is

a

ERIRAN-

3+

e

A milk man adds 10 litre of water to
90 litres of milk. Afier selling =" of

the total quantity, he adds water equal
to the quantity he has sold. The
proportion of water to milk he sells
now would be

a. 72:28
b. 28:72
20:80
30:70

e

-

The dimension of floor is 18 X 24.
What is the smallest number of
identical square tiles that will pave the
entire floor without the need to break
any tile.

a. Six

b. Twenty
¢. Fifteen
d. Twelve

Why there is a low fish population in
Jakes that have large hyacinth growth?

a. Decaying matter from hyacinth

consumes dissolved oxygen in
copious amount

Hyacinth prevents sunlight from
reaching the depths of the lake

¢. Hyacinth is not a suitable food
for fishes

Hyacinth releases toxinsin the water.
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et y(x) ST THIBRO BT GHIYE &
y(x) = x ~ f:xtzy(t)dt, t>0
x = V2 R BEH y(x) BTEA &
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71.

72.

73.

74.

75.

A function f:R? - R be defined by
fO,y)=xy. Let v=(12) and
a = (a;,a,) be two elements in RZ.
The directional derivative of f in the
direction of v at ais

b. s + 2a1
C. ‘—123- =+ aq

d. ‘“c;_i“" s

Given a natural number n > 1 such
that (n—1)! = —1mod n. We can
conclude that

a. n=pF pisprime, k > 1
b. n=pq, p,q are distinct primes
c. n=pqr, p,q,r are distinct primes

d n=p pisaprime

What is the number of non-singular
3 X 3 matrices over F, the finite field

with two elements

4 168

b. 367

c. 28

d. 32

#u
gye

a. Elliptic forx > 0, y <0

b. Hyperbolicforx >0, y >0
c. Ellipticforx <0, y>0

d. Hyperbolic for x >0, y <0

The PDE x 2% =0
e XoZ+ys5=0is

Let A be subset of R sifch that
A={xy |x+1)*+y* s 1}u
{(x, )y = xsini-,x > 0} then

A is connected
A is compact

A 1s not connected
A is bounded.

a.
b.
c.
d.
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a. 168
b. 367
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d. 32
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. x>0, y< 0% foru JugeR
. x>0, y> 0% R ity

a

b

c. x<0, y>0 & WAEHR

d. x>0, y< 0% ¥ sforaaides |
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76. Which of the following are not canonical
transformations? Where p, q are
generalized coordinate and generalized
momentum respectively.

a.

P =log(sinp),Q = qtanp

1

p. P= qu ,Q = >
c. P=gqcotp, Q= ]og(%sinp)

d. P =q¢%sin2p,Q = q’cos2p
77. Consider LPP max Z = 3x + 5y subject
to constraints x4+ 5y <10, 2x +
2y <5 x=20, y=0.

a. The LPP does not admit any feasible
solution.

b. There exists a unique optimal solution
to the LPP

€ There does not exists optimal solution
to the dual problem

d. The dual problem has an unbounded
solution.

78. A,B,C,D are points on a circle with AB=
Sem, BC=12 cm, AC=13cm, AD=7cm.
Then the closest approximation of CD is
a. 9cm
b. 10cm
C. llem
d. 12cm

79. Choose the four digits in which the

product of the first and fourth digits is 40
and the product of middle digits is 28. The
thousands digit is as much as less than the
unit digit the hundreds digit is less than
the tens digit.

a. 5478

b. 5748

C. 8745

d. 8475
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77.

78.

79.
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%an z S IBHEer| LRG|
a. P =log(sinp),Q = qtanp

b. P=gqp? ,Q = %
c. P=gqcotp, @ = log(%sinp)
d. P = g*sin2p,Q = q%cos2p

& higd B & forg vardidt efderaw
Z=3x+5y WEARFx + 5y < -
10, 2x+2y <5, x =0, y =2 0.

a. Tedidt fordt ot soaerf gy &) WER
TP g
b. %atﬂdﬁ?%qwe@rwwwﬁw

C QB TR BT SEaH GHIYF Helg el &
d. I8 9w T RN gEre

AB= 5cm, BC= 12ecm, AC =13cm, AD=
7em A T W AB,C,D f§g §1 79 cD 1
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c. 119
d. 129
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80. The residue of the function f(z) = e~e%

81L.

82.

83.

84.

atz = 018
a. 14+et
b. et

C. —-e‘1

d 1-—e"1

Which of the following is false for any
integer x

a. x =23 mod 1000 and
x = 45 mod 6789
b. x =32mod 1000 and x = 54 mod 9876
x = 23 mod 1000 andx = 54 mod 6789
d. x = 32mod 1000 and x = 44 mod 9876
Let Tbe a mnXn  matrix with the

property T™ == (. Which of the following
is true.

a.

b.

C. Zero is not an eigen value of T

T has n distinct eigen values

T has one eigen value of multiplicity n

- T is similar to a diagonal matrix.

Let f(x) € Z[x] be a polynomial of degree
= 2 .Then

& If f(x) isirreducible in Z[x] then it

is irreducible in Q[x]
If f(x) is irreducible in Z[x] then
for all primes p the reduction of f (x)modp
is irreducible in F,[x]
c. If f(x) isirreducible in Q[x]} then
it is irreducible in Z[x]

If f(x) isirreducible in Z[x] then it

d. is irreducible in Rx].

Let R be a commutative ring with unity such
that R[x] is a UFD. Denote the ideal (x) of
R[x] by I. Then

& IfTis maximal then R[x] is a PID

11is not prime

c. If R[x] is a Euclidean domain then I

is maximal.

If Rx] is a PID then it is a Euclidean domain.

19

80. THRIE HTAAIN f(2) = e™¢%, z

81

1

RE]

. Poffea 53 B9 o yoife x & Rm e ® |

a. x =23 mod 1000 and
x = 45 mod 6789

b. x = 32mod 1000 andx = 54 mod 9876
c. x =23mod 1000 andx = 54 mod 6789
d. x =32 mod 1000 and x = 44 mod 9876

82. 7" = 0 WURI S W THIn X n gy

83.

84.

BRI SR I TR g
a. T%nmeigen'ﬂﬁ%

b. TffagﬂﬂTWWeigenW%n
c. Eﬁﬁ, T Weigenm:ﬁﬁ'%

d. T U® el ARey S g ]|

T AT £(x) € z[x] OTd > 2 $TTF 9guc 8l e
3R £(x), Z[x] ¥ NS4 & A1 T8

M ERCARERES

TR f(x), Z[x] T 3L g & Tu} primes p &
feq off(x)modpﬁwFp[x]ﬁEWaﬁ%

3R f(x), Q[x] ¥ Y § A 98 Z[x] &
Nl g
3R f(x), Z[x] ¥ S¥Sqiuee ¢ A1 98 Rix| H
RSIREa B

a.

T T & R THaT & O Us SafaRT gog &
W9 f5 R[x] U UFD B| R[x] & e ) RI1 Y
Aefug s

a. 7ig 1 ifHaH § T R[x] UH PID §

b. Ay &l §

. i rx] U FARFTTSHA g T 1 efmaH B
d. IfE R[x] TF PID & T 96 0 YAafsT T SaA g




85.

36.

87.

88.

89.

Consider the smallest topology T on C in
which all the singleton sets are closed. Then
pick the false statement.

a. (C,t) isT, —space
b. (C,7) is compact
¢. (C,t) isconnected

d. Zisdensein (C,T) .

Max Z = 3x -+ 4y subject to constraints
x<3 05x+y<4x+y=5x=
0, y = 0.Then

8. The optimal value is 19

The optimal value is 20
c. (3, 2) is an extreme point of the
feasible region

d. (3, 2.5) is an extreme point of the
feasible region.

Let A, B be the ends of longest diagonal of
the unit cube. The length of the shortest path
from A to B along the surface is

a. _\/:]‘

b 1442
c. 5

d 6

How many digits are there in 3*® when it
is expressed in the decimal form.

a. Five

b. Six
¢. Seven

d. Eight

What is the total number of positive integer
solutions to the equation (x1+ X3+

X3)(y1 +y2 +y3 +y4) = 15.

Three
Four
Five

S o

Six

N

85, T I Ter BIdl Aol W FER @3 R
Tuft Rivieres O dg 81 TR goT s |
a )T, —9e
b. (Co) PG .§
c. (CoO)ISTgAT
d 7, (C)FFgEEI

ARHar Z = 3x + 4y Srerafi & S
x<3, 05x+y=s4x+y=<
5x=0, y=01fR

86.

a. TPAHU 198
b. ZFATEF 20 B
o (3,2) YT &F &1 TF A fig 3

d. (3,2.5) GUd &7 F1 Us TRA g g

87. T Sy b 31 o & Ted e gl &

RRABEI TR T ARTAINBTT &
T BIe U B} FaS ©

a. 4f7
b 1442
V5

d 6
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88.

2. g

b. w
.
d. s

89. FHHR F YHRIES YUl FHH BT FaA
BT 7 (%1 +xp +x3)(y, + ¥, +
vy, +y,) =15

a. dig

b. TR

c. uf

d. ¥¢



90.

91.

92.

93.

94.

What is the cardinality of the set {z €
Clz®®8=1andz"#+1 forany 0<
n < 98}
a. Zero

b. Twelve
c. Forty two
d. Forty three

A group G is generated by X,y with the
relation x3 =y% = (xy)?> =1. Then
O(G) is

Four
Five
Six
Twelve

oo

8%u  9%u
2
+ Bxdy + ay?

a2 u
dx2

The PDE

= x has

a. Only one particular integral

- A particular integral which is linear in x and y

A vparticular integral which is a quadratic
polynomial in x and y

d. More than one particular integral.

Let W"—"cosz—ﬂ+isin2—”, K=
10 10
Qw?), L= Q(w). Then

a. [L:Q] =10
b. [1:K]=2
¢ [K:Q]=7
d L=K

: du du
A solution of PDE x ™ +y ™ +

(EE) + (@) —u =0 represents

4. An ellipse in xy-plane
b. An ellipsoid in xyu-plane
c. A parabola in ux-plane

d. A hyperbola in xy-plane

90. 9T @I HMSAR 7 B (ze€C |29 =

13Rzr =1 Bl 0 <n<98). Fim

a. .E{.EI
b. dRg
¢ S
d. darchg

ILTHFTEFG x,yFRIEIYx® =y? =

(xy)% = 1 $IRITFT BT 81 9 0(G) §

a. IR

b. UM

C. BB

d. W
Bzu azu 62u_ %

a. PHac U ARy 4T
b. o Ry wwsE @ x 3Ry H¥H ©
c. U ORI gHIeE S x R y # fgur sgue @

d. T ¥ it fads aiftra

93. g AR Fw = cos%r+ i sinfl%, K=

Q(Wz)! L=QWw). M=
a. [L:Q] =10

b, [L:K] =2

c. IK:Ql=7

d L=K

94. Hid FTUH THUH x 2+ y 2 4
dx dy

(% 4 (%)’ - = 0w

dx vy

2. xy- @ # ge ddqa

b. xyu- @ B T Hgm

¢. ux-&iH H Tdh WRae

d. xy-%H B U SRUREIET |



95. An urn has three red and six black
balls. Balls are drawn at random one
by one without replacement. The
probability that second red ball
appears at the fifth draw is
a. 1

9l
b, 4l
a1

42

d. 64l

9!

96. Let m and n be two positive integers
such that m +n +mn = 118. Then
m+nis
a. Not uniquely determined
b. Eighteen
c. Twenty
d. Twenty two

97. How many non-negative integers less
than 10000 are there such that the
sum of the digits of the number is
divisible by 3.

a 1112

b. 2213

C. 2223

d. 3334

. 1 1+2
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e number of subfields of a field of 9. 21004REARKY ¥ &3 & Suds! 3 T ®
rdinality 2190 is

Two a. g
Four b. @R
Nine R
Hundred d. &
Ip to isomorphism the number of abelian 100 FEITIIE  108 HIfC I AT gl Bl
roups of order 108 is dengae
Twelve a. 9R8
Six b. e
Nine c. =
Four d. IR
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