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11.

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 Booklet
and the OMR Answer Sheet; in addition to putting
signature at the places provided for the purpose.

This Question Booklet consists of this cover page, and
a total 120 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.

Illustration:

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:

| @CXO()

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






56.

57.

58.

59.

60.

Aaditya can make 50 cakes in 25hours,
Aaditya and Arnav together can make 75
cakes in 15 hours.How many cakes Arnav can
makein 15 hours ?

a. 25
b. 45
c. 20
d. 10

If 7 spiders make 7 webs in 7days, then 1
spider will make 1web in how many days?

a. 1
b. 7/2
c. 7

d. 49

Which of the set of three sides can't form a
triangle?

a. S5cm,6cm,7cm

b. 5cm,8cm, 15¢cm

c. 8cm,15cm, 18 cm

d. 6cm,7cm, 11 cm

A point P lying inside a triangle is equidistant
from the vertices of the triangle. Then the
triangle has Pas its:

a. Centroid

b. Incentre

c¢. Orthocentre
d. Circumcentre

If angles of measure (5y + 62°) and (22° +y)
are supplementary, then value ofy is:

a. 16°
b. 32°
c. &8°
d. 1°
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a. 25

b. 45

c. 20

d. 10
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a. 1

b. 7/2

c. 7

d. 49

olleT 83T T hleT-TT Foead ST el el

HehT?

a. 53" 6 9, 7 AT

b. 5 THY,8 TAT, 15 THT
c. 8T 15 [T, 18 TAY
d. 6T, 78+, 113+

T TS & 3ieY U vk fog p Fegst & ot
& AT g R g1 7 Fegst 7 pElar &

1

IfE AT & FIT (Sy + 62°) AR (227 +y) TR §,
ary HT AT

16°

32°

g

10

a0 oo



61. Let g, (x) =

62.

63.

64.

65.

x € [0, ), which

14n sz'

of the following is true as n — oo

ao o P

Jn — 0 pointwise but not uniformly,
9n — 0 uniformly,

gn (x) = x, for all x € [0, ),

gn (x) = 0 for all x € [0, o).

Let f:R — R be a continuous and one-
one function. Then which of the
following is true?

a.
b.

f is onto

f is either strictly increasing or a
strictly decreasing

There exists x € R such that
fx)=1

f is unbounded.

Which of the following is true?

a.

b.

S

Zoo (_1)n d t
n=1—, ~ does not converge,

Zf{;l% converge,

Z';.lo=1 Z‘;.lozl
1 .

Yne1l Xmet e diverges.

converge,

Let f: C = C be an entire function such
that Limit, o |f (3)| = oo. Then which
of the following is true?

a.
b.

C.

d.

f is constant,

f can have many zeros,

f can have at most finitely many
Zeros,

fis necessarily nowhere
vanishing.

Consider the function f: C — C given by
f(z) = e?, which of the following is
false.

a.

b.

C.

f({z € C | |z| < 1}) is not an open
set.
f{z € C | |z| £ 1}) is not an open
set.
f{z € C | |z| = 1}) is not an open
set.
f({z € C | |z| > 1}) is not an open
set.
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A WA In () = 5, x € [0, 00), TR A
@ﬁmm%mnew

gn — 0 fogaR difs ¥9H =0 ¥ 751,
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66.

67.

68.

69.

70.

Let R be a commutative Ring with
unity. Which of the following is true?

a.

b.

C.

d.

If R has finitely many prime ideals
then R is a field,

If R has finitely many ideals then R is
finite,

If R is a PID then every subring of R
with unity is PID,

If R is an integral domain which has
finitely many ideals, then R is field.

Let C be the counter clockwise oriented

. . 1
circle of radius 3

Then the value of [

centred at i =V —1.
dz

— s
¢ (z*-1)

—TT

The maximum value of z = 5x + 2y

under

2<x+y<4x=zyx=

0,y=0is

a.

Let f(x)=J;

b.
c.
d

14
20
25
27

o cost

dt Then

X2+ t2 )

which of the following is true?

a.
b.

C.

d

f is unbounded on R,

f is continuous on R,

f 1is not defined everywhere on
R

f is not continuous on R.

Let M,(R) be thye ring of n Xn
matrices over R. Which of the
following is true for all n > 27

a.

There exists matrices A,B €
M, (R) such that AB — BA =1,
where [, is identity matrix of
order n X n.

If A,B € M,(R) and AB = BA,
then A is diagonalizable over R if
and only if B is diagonalizable
over R,

IfA,B € M,(R) and AB and BA
have same minimal polynomial,
IfA,B € M,(R) and AB and BA
have same eigen values in R.
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a. ?R%ﬁ@aﬁa{mﬁq&m%anwaa
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67. AR T fd ¢, - Fsar e amEd $E
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a. -
2
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2
C. -7
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c. 25
d 27
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S I 82
a. f, RIRRNAAE,
b. f, RRFRRT,
c. fBIER RIRYNT T
d. f, RIRYdd eI gl

70.

A A M, (R), RF SR n X n AT

F R FuRaddsamin > 2%

ferg g 82

a WIRFMANETA B € M,(R)RF
AB—BA=1,8I,%H nXn &I
ugdH Al g1

b. afdA,B € M, (R)3IRAB = BA, @A, R

R fdeuifa ¢ afe ok aa g B, R
fyepuifa 2,

c. 3RAB € M,(R)3IRAB 3IRBA#
A YATH IgU< ¢,

d. aCA,B € M, (R)3RAB IRBA®HRH
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71. Consider the function tanx on the
setS={x€R,x=>0,x # kn+§for

any k € N U {0}}. We say that it has

a fixed point in S if there exists x € S

such that tanx = x. Then

a. There is a unique fixed point,

b. There is no fixed point,

c. There are infinitely many fixed
points,

d. There are more than one but
finitely many fixed points.

72. Suppose that < x,, > is a sequence
of real numbers satisfying the
following. For every € > 0 there
exists ng such that |x, .1 — x,| <€,
for all n = ny. Then < x,, > is

a. Bounded but necessarily Cauchy

b. Convergent

c. Cauchy but not necessarily
bounded

d. Not necessarily bounded.

73.LetA(n) = [ % dx, for

n

n > 1, for c € R, let It,,,n°A(n) =

L, then

a. L=0ifc>3
b. L=2ifc=3
c. L=1ifc=3
d L=wif0<c<3.

74. Let T:R™ - R™ be a linear map that
satisfies T2 =T — IL,. Then which of
the following is true?

a. T isnot invertible

b. T — I, is not invertible
c. T has real eigen values
d.

T3 =—1I,.
75. Let A be a real matrix with
characteristic ~ polynomial (x — 1)3.

Pick the correct statement from below.

a. Aisnecessarily diagonalizable

b. Characteristic polynomial of A is
(x - 1*

c. If the minimal polynomial of A is
(x — 1)3 then A is diagonalizable

d. If A has exactly two Jorden blocks
then (A —I)?  is diagonalizable.
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it des={xeRx=0,x #

kﬂ+§f0ranyk€NU{0}} & forw
BaRMF tanx R AR | gHFA & [

i a8l x € S ANE 5 dl S H SPI TP
fAfa g e S9 tanx = x. R

i
ﬁ

|

T o [ < x, > Fafifed o1 dgy
FHA T aRdfad WSS &1 Th HH ¢ |
Td% € > 0 & [T n,, dieg 8 o
|Xp41 — X, | <€,9¥INn >n, & WIds
< Xp> g

o n

a. YT g3 Al SRl it
b. dfffera

c.  HIdl dfh o) gl fb a9 g
d. SR el b d9 8l

Hﬂ?ﬂﬁ?A(n):f:ﬂx%dx,W
n>1, c € R & fau A= oifse
lt,oon®A(n) =L, dd

a. L=0ifc>3

b. L=2ifc=3

c. L=1ifc=3

d L=wif0<c<3.

A ol T: R™ — R™US IR o= & il
JgaRaie T2 =T — [,,. AfEd
B I 87

a. T IACTEI®

b. T —1,3dcIglg

C. T%Weigentﬂq%

d T3=-I,.

T T A T IRafdeh 3eg § foras
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76. Let A be n X m matrix and b be a

nxl1 vector
entries).

(with real
Suppose the equation

Ax = b,x € R™ admits a unique
solution. Then we can conclude

76. AA AT A, n X mARTI B 3R b, n x 1

IR B (ARdfas TiaAfdat & A1) | 7=
fifore gHfieror Ax = b,x € R™ T&h
3ifgdta T WieR HIar g | d9 81 T8

e fAeTer Tand € o
a. mz=2n
b. n=>m
c. m=n
d m<n

that:

a. mz=2n
b. n=>m
c. m=n
d m<n.

77. Leta, b, ¢, d be four differentiable
functions defined on R? then the
partial differential

(a(x, y)% + b(x,y) %).
(c(x,y)% +d(x,y) %) u=20

1S

equation

Always hyperbolic

Never parabolic

a

b.  Always parabolic
c

d. Never elliptic

78. In boundary layer
a. Viscous forces are negligible
b. Inertia forces are negligible.

c. Viscous forces and inertial forces are

of comparable magnitude.
d. No comparison between viscous
and inertia forces is made.

79. The extrimal of the fuctional J(y) =
f01[720x2y — (y//)?]dx subject to
y) =y/(0)=y@®) =0y/(1)=6
is
a. x%+42x3 — 3x?

b. x5+ 4x* —5x3
c. x°+x*—2x3
d. x%+4x3 — 6x?

80. Let M be ann X n harmition matrix of
rank k,k #n. If A # 01is an eigen value
of M with corresponding unit column
vector u with My = Au. Then
a. rank(M — Auu™) =k —2
b. rank(M — Auu™) =k
c. rank(M —Aup™) =k+1
d. (M—App)" =M" - "pu’

77. qﬁ?ﬂﬁﬂﬂa, b,c,d, RZWR gRyig
W(a(x,y):—x+
b6y 5) () 3= +d(xy) 5) u=
0,%:

a.
b. BUIM RIARDH
C
d

78. SR H

A 9 TG gid 8 |
. TS 9 TG

o e

c. TIFAT I 3R TS o 1g IRHTor %

g

o

CHRIER

79. BrfE® J(y) = [1[720x%y — (v//)*]dx
& qdH y(x) =y/(0) = y(1) =
O'y/(l) = 6%'

x® + 2x3 — 3x?
x° + 4x* — 5x3
x° 4+ x* —2x3

x® + 4x3 — 6x?

po o

80. AN AT MIB ke, k 2 nBTn xn BIHA
AT BT A # 0 M BT TS ST 7
&, forad Tefird 1 gfe siaw dger Mu =
Aud Iy gl R
a. rank(M — Auu™) =k — 2
b. rank(M — Auu™) =k
c. rank(M —Aup*) =k +1
d. (M —Apu)" =M™ — A"up”
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81.

82.

83.

84.

85.

. ou  9%u
Let u(x,t) satisfy IVP <=2 XE

1,0<x<1
R, t>0,u(x,0) = {O, elsewhere’
Then the value of limt,_, o+ u(1,t) is

a

—NIRry O

b.
c.
d

Consider the eigen value problem y// +
Ay=0,x€[-11], y(-1) =
y(1), y/(=1) = y/(1). Then

a. All eigen values are strictly positive
All eigen values are strictly negative

c. Distanct eigen values are orthogonal
in [-2, 2]

d. The sequence of eigen values is
bounded above.

If y;(x)and y,(x) are two solutions
of  the differential equation
(cosx) y!! + (sinx )y — (1 +

e )y =0 ,forallx € -5, with

2’2
y1(0) =V2, y,/(0) = 1,,(0) =
—V2 ,v,/(0) =2 then wronskin of
y1(x) and y,(x) atx =% is

a. 32

b. 6

c. 3

d. —3v2

Let H={z=x+1iy,y>0}. For
z € H, which of the following is
true.

a. len
Z

b. ~€H
zZ

c. —~€H
Zt}
d.

2z+1

Which of the following is true

a. tanz is an entire function

b. tanz is not a meromorphic
function on C

c. tanz has an isolated singularity
at

d. tanz has non-isolated
singularity at oo.
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84.

ﬂ?ﬁu(x,t)\?'ﬂgﬁdbfa%ﬂ'@gﬁ ?3_1:=£(;2712L'
X€R, t>0,ulx0) ={

1 ,0<5x<1
0, elsewhere
R limt, o+ u(1,¢)) BTHAAG

/o o
—NIREy o

Eigen HIH JHYT IR léﬂl?ﬁy// + Ay =
0,x € [-1,1], y¢-D=y(1), y(=1) =
y(D), y/(-1) =y/(1). =

a. gt TESITT AH Tt ¥ THRIAS &
b. Tt SSiiTT AF TRedl § THRIHD &
¢ [-2,2]HR P SMSoiud A e §
d.  SMESeA Jedl &1 HH SR HHd g

3R v, (x) 3R y,(x) R FHIHIU & &

W‘iﬂq% , (cosx) y/! + (sinx) y/ —

(1 + e‘xz)y = O,H“—ﬁ%ﬁ’mx € [—%,g] gy

Hy,(0) =v2, 3,/(0) = 1,y,(0) = -2,
2/ (0) =2 Wx =TTy, (x) 3Ry, () P

PR |

3v2

6

3

-32

/oo

A ATH={z=x+iy,y>0}L,zEH®
forg, Fofrfea # ¥ s wr I Bl

a. lEH
4

b. S €EH
zZ

c. —~€H
Z-I-21
d.

2z+1

T4 AT RS

tan z U 40 Hrd §

tan z , C R U WRAIbS B gl g
tanz, oo W UH YU IO g
tanz, oo WIR-GYD A& 2|

o o



86.

87.

88.

89.

90.

91.

92.

For any group G, let Aut (G )denote the

group of automorphism of G . then

a. If G is finite then Aut(G)is finite

b. If G is infinite then Aut(G)is
infinite

c. IfGis cyclic then Aut(G)is cyclic

d. If Aut(G) = Aut(H) where G
and H are two groups then G = H.

Let R be aring xCZL . Then

b. R has exactly two prime ideals
c. RisaUFD
d. (x)is a maximal ideal of R.

The difference log2 = ,ﬁooﬁis

a. Less than zero

Greater than one
1

101.2100

b
c. Less than
d

Greater than ———
101.2100

Let Abe m Xn matrix and B be a
n X m matrix over real numbers with
m < n, the

a. AB is always non singular

b. AB is always singular

c. BA is always non singular

d. BA is always singular

Number of group homomorphism
from Z1y to Z,q is

a. Zero
b. One
c. Five
d. Ten

Let f(x) = x2 — 5x + 2 then
a. [ has no real root

b. f has exactly one real root
c. [ has exactly three real root
d. Allroots of f are real.

Consider the space S = {(a, ) | @, B €
Q } = R?, where Q is set of rational
numbers then

a. Sisconnected in R?

b. S€is connected in R?

c. Sisclosedin R?

d. SCisclosedin R?

25
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R & 31 &l 31U el §

o o

3R log2 = 100 ¢,

n.2mn
a. TIAIADHH
b. TH I TSI
1
c. —10112100 q &
d. 101.2100 ﬁa@'”

A A fF A, m x n Afeew g iR B ardfd®
g'?ﬁwﬁtl?m <nFIA™Un xm AR

a. ABBUN UGS T8l gaT g

b. ABBHRN Uhdad Bld1 8
c. BATURTIRUGaaHeais
d. BA EORTUHGIT eI &

TG GRETAT B GG Z,, A Z,, dD §

o 984

79 o f(x) = x? — 5x + 2, R
f  PTDHE dRafdd ga e 3
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93. A standred fair die is rolled until some
face other than 5 or 6 turns up. Let X
denote the face value of the last roll and
A ={Xiseven} and B ={X is at most 2}

then

a. PANB)=0
b. P(AnB)=%
c. P(AnB)=%
d. P(AnB)=§

94. Which of the following sets are countable

a. The set of all functions from R to
10,1}

b. The set of all functions from N to
{0,1}

c. The set of all finite subsets of N

d. The set of all subsets of N.

95. Which of the following functions are not
of bounded variations

a. x>+x+1 forx € (—1,1)
b. tan(3) forx € (=1,1)
c. sin@) forx € (=1,1)

d V1-—x? forxe(-1,1)

96.If Ais 5 X 5 matrix and the dimension
of the solution space of Ax = 0 is
atleast 2 then

Rank (42) < 3

b. Rank(4?%) >3

c. Rank(4%)=3

d. Rank(4%) =5

o))

97. Let S be the set of polynomials f(x) with
integer coefficient satisfying f(x) =
1mod(x — 1) and f(x) =
0 mod(x — 3) then
a. Sisempty
b. S is singular
c. S is finite non empty set
d. S is countably infinite.

98 Let G = S3 be the permutation group
of 3 symbols. Then

a. G is isomorphic to a sub group of
a cyclic group.
b. There exists a cyclic group H

such that G maps homomorphically onto

H.

c. G is product of cyclic groups

d. Homomorphism from G to the
additive group Q of rational numbers.
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a. x>+x+1 forx € (—1,1)
b. tan(%) forx € (—1,1)
sin(3) forx € (=1,1)
1—x? forxe(—1,1)
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a. Rank(4%) <3
b. Rank(4%) >3
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d. Rank(4%) =5
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09. Let G be a group with |G| =96. Suppose
H and K are subgroups of G with |H| =12
and |K|=16 then

a. HNK=e¢e¢

b. HUK #e

c. H N K is abelian

d. H N K is non abelian.

100. Which of the following is true
a. Asubring of an integral domain is an
integral domain
A subring of UFD is UFD
A subring of PID is PID
d. A subring of Euclidean domain is an
Euclidean domain.

oo

101. Let f(x) € Z[x] be a monic polynomial
then roots of f

a. Can not belong to Z
R
b. Always belong to (5) uz

c. Always belong to (%) uz
d. Can belong to(g).

102. Which of the following is true.

a. The multiplicative group of a finite
field is non cyclic

b. The additive group of a finite field is
always cyclic

c. There exist finite field of any given
order

d. There exist at most one finite field (up
to isomorphism) of any given order.

103. Let X be a topological space and A be a non-
empty subset of X. Then which of the
following is not true
a. A is dense in X if X\A is nowhere
dense in X .

b. X\A is nowhere dense in X , if A is
dense in X

c. Aisdensein X if the interior of X\ A4 is
empty

d. The interior of X\A is empty if A is
dense.

104. Which of the following is true

a. Every compact metric space is
separable.

b. Ifametric space (X, d) is separable then
the metric d is not discrete metric.

c. Every separable metric space is first
countable

d. Every first countable topological space
is separable.
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105. Consider the system of differential equation

106.

107.The Hamiltonian for a simple harmonic

108.What is the maximum number of cylindrical

110. For what value of A and B is

dx

—2x —7v P =3y —
E—Zx 7y,dt 3x — 8y then the

critical point (0,0) of the system is

Asymptotically stable node
Unstable node
Asymptotically spiral
Unstable spiral.

o o

In a data set with mean 2.5 and standred
deviation 0.5 .
a. The median must be bigger than 2.5
b. The median must be smaller than 2.5
c. The median must be smaller than 3
d. The median must be bigger than 4.

. . _ p? k o
motion is H(P,q) = o T354° . Then

Lagrangian corresponding to H is
—Llmgz _ k2

a. L= ‘ltmq. iq

b.  L=-mq*—>(qa*+3q°q)
121k ,2

C. L= %mq + >4

d L=

. k .
-mq® +-(q* +3q%9)

pencils of 0.5cm diameter that can be stored

in a square shaped stand of 5cm X 5¢cm
inner cross-section?

a. 99

b 121
c. 105
d 100

109. What is the volume of soil in an open pit of

size 2Zm X 2m X 10cm?
a. 40m3

b. 0.4m3

c. 0 md

d. 4.0m3.

110.
sin A = cotB?

aa A=B=

b. A=B==C
2

c A=O,B=§

d.A=§B=Q
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AR
a. L=%mq2—§q2
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d. L=1img?+%(q?+3q%)
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a. 99
b. 121
c. 105
d. 100
2mX2mXIOCm3ﬂWé5§aTI%ﬁﬁ@aﬂ
3TId- T 82
a. 40m?3
b. 0.4m3
c. 0m3
d. 4.0m?3.
ASRBH PO AA P RIUsinA =
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a. A=B=0
b. A=B=C
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d.A=§B=0



111.

112.

13.

114.

115.

116.

17.

Consider the set of rational numbers Q as a
subspace of R with usual metric. Suppose a
and b are irrational numbers with @ < b
and let K = [a,b] N Q. Then which is
false.

a. K is bounded subset of Q

b. K is closed subset of Q

c. K is compact subset of Q

d. K is open subset of Q.

. n
Evaluate lim n_——
valu n—oo Zk—O Kk2+n2
b3
a. —
2
b. w
b3
Cc. —
g
d pad
4

For every 4 x4 real symmetric
nonsingular matrix A there exists a
positive integer p such that incorrect
statement is

a. pl + A is positive definite

b. AP is negative definite

c. AP 41 is positive definite

d.  exp(pA) — I is positive definite.

Let f be non-constant entire function and let E
be the image of f. then

a. E is an open set

b. En{z ||z| < 1} is empty
c. E NR isempty

d E is a bounded set.

N is a two digit number such that the product of
its digits when added to their sum equals N. The

unit digit of N is
a. One

b. Seven

c. Eight

d. Nine.

What is the remainder when 3256 is
divided by five
a. One

b. Two

c. Three

d. Four.

If XYZ14 and XYZ15 are five digit numbers
such that their sum is 157229 then X +Y + Z
is

Ten

Twenty one

Eighty five

Sixty two

/o o
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118. A cylindrical cake is to be cut in to sixteen

119.

120.

equal pieces. What is the minimum number
of cuts required to do so.

a. Nine
b. Three
c. Fifteen
d. Five

Let A and B be real invertible matrices such that
AB = —BA. Then

a. trace(A) =trace(B) =0

b. trace(A) = trace(B) =1

c. trace(Ad) =1,trace(B) =0

d. trace(4) =0, trace(B) = 1.

The edge of regression of rectifying
developable of a space curve has
equation

t—kb
a. R=r1r+Kk—"
T/ —Kt/
t+kb
b. R=r+Kk—2
T/ —Kt/
t+Kkb
C. R=r—k—=
T/ —xct/
Tt+kb
d. R=r+k
T/ it/
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120.

& JTHIDHR B PI UG SRR Ch ol |
HIeAT | T HRA F T 3a=ges Hekd! B
TAqH S 1R |

o 0 T 9

El
\\?
El
¢

T 3{dRE Ioh & fadhT g YUR &
iR & R & gieRur § |

Tt—Kb
a. R=r4+x——
T/ —Kt/

Tt+kb
i/ -t/

b. R=r+k

Tt+kb

Tt/ —Kt/
Tt+kb

Tr/ +xct/

R=r—«k
R=r+«k

e

e




SPACE FOR ROUGH WORK



SPACE FOR ROUGH WORK



