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INSTRUCTIONS TO THE CANDIDATES
The sealed question paper booklet containing 50 questions enclosed with O.M.R. Answer Sheet is given to you.
Verify whether the given question booklet is of the same subject which you have opted for examination.
Open the question paper seal carefully and take out the enclosed O.M.R. Answer Sheet outside the question
booklet and fill up the general information in the O.M.R. Answer sheet. If you fail to fill up the details in the form
as instructed, you will be personally responsible for consequences arising during evaluating your Answer
Sheet.
During the examination:
a) Read each question carefully.
b) Determine the Most appropriate/correct answer from the four available choices given under each
question.
c) Completely darken the relevant circle against the Question in the O.M.R. Answer Sheet. For
example, in the question paper if “C” is correct answer for Question No.8, then darken against Sl. No.8 of
O.M.R. Answer Sheet using Blue/Black Ball Point Pen as follows:

Question No. 8. @ . @ (Only example) (Use Ball Pen only)

. Rough work should be done only on the blank space provided in the Question Booklet. Rough work should

not be done on the O.M.R. Answer Sheet.

If more than one circle is darkened for a given question, such answer is treated as wrong and no mark will
be given. See the example in the O.M.R. Sheet.

The candidate and the Room Supervisor should sign in the O.M.R. Sheet at the specified place.
Candidate should return the original O.M.R. Answer Sheet and the university copy to the Room Supervisor
after the examination.

Candidate can carry the question booklet and the candidate copy of the O.M.R. Sheet.
. The calculator, pager and mobile phone are not allowed inside the examination hall.

. If a candidate is found committing malpractice, such a candidate shall not be considered for admission to

the course and action against such candidate will be taken as per rules.

Candidates have to get qualified in the respective entrance examination by securing a minimum of
8 marks in case of SC/ST/Cat-I Candidates, 9 marks in case of OBC Candidates and 10 marks in case
of other Candidates out of 50 marks.

INSTRUCTIONS TO FILL UP THE O.M.R. SHEET
There is only one most appropriate/correct answer for each question.
For each question, only one circle must be darkened with BLUE or BLACK ball point pen only. Do not try to
alter it.
Circle should be darkened completely so that the alphabet inside it is not visible.
Do not make any unnecessary marks on O.M.R. Sheet.

Mention the number of questions answered in the appropriate space provided in the O.M.R. sheet
otherwise O.M.R. sheet will not be subjected for evaluation.
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1)

2)

3)

4)

Choose the CORRECT statement.
(A) There exists a ring R without identity, but a subring of R has identity

(B) There is a field F with an ideal I such that I is proper subset of F and
I[# {0}

(C) Every finite commutative ring with identity is an integral domain

(D) There is a subring of Z which is not an ideal of Z, where Z is the ring of
integers under usual addition and multiplication.

If n> 1 and v is the circle centered at a with radius r, then the value of the

dz
integral f ~ 1S
) (z-a)

(A) 2mi (B) 2=n
© 1 D) 0

One endpoint of a diameter of a sphere is (2, 1, 0). If the center of the sphere
is (3, 0, —2), then the other endpoint of that diameter is

(A) (5>1a_2) (B) (47 _1a_4)
51
© (1,-1,-2) D) [5,5,_1]

For a. = (X, X)), B = (Y,» ¥,) in the vector space R?, define the inner product
<a, >as

<a,p>= XY = XY, =Xy, 4Xzy2
If the two vectors (C, d) and (—d, C) are orthogonal, then
(A) d=+c (B) d=c=0

(©) d:%(—3i\/ﬁ)c (D) d:%(3i\/§)c
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1 .
5 If x =(@"+ bn)ﬁ, where a> 0 and b> 0. Then }]1_{})10)% 1S

(A) oo B) 1
(C) max{a, b} (D) min{a, b}

6) Iff(X, Yy, 2)=x-3y*+Z then the line integral of f along the straight line segment
joining (0, 0, 0) and (0, 1, 0)

(A) 1 (B) ?

©) 3 (D) -1

7) Ifz=x+iyis acomplex number, let u(z) = 3xy*> — X*. The harmonic conjugate
V(2) for u in C that obeys V(0) = 1 is

(A) v(@=-3xy+y +1
B) v(=-3xy+y +1
C) (=-3xy»+y*+1
(D) V(=-3xy*+y +1

8) Lety, VY, , ¥, denote the set of values of y and Ay, =y, ., —V, denote
the forward difference. If A* = A(A"), the A%y, is

(A) Y=Y, tY, Y,

(B) 3y, -2y, +2y, -3y,
(©) y, =3y, +3y, Y,
D) vy, -3y, -3y, Y,
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9)

10)

11)

Choose the WRONG statement about any sequence {a_} of positive numbers.

(A) If Zan diverges then E& must also diverge
n=l1 n=1

B) If Z\/a converges, then Zan must also converge
n=l1 n=1
0 0 \/a

) If Zan converges, then ZT must converge
n=1 n=l1

(D) If Z\/a converges, then anan must also converge
n=1 n=1

Let (Q, +) denote the group of rational numbers under addition. If Z is the
group of integers under addition, then

(A) % is finite

(B) Every element of % is of finite order

(©) % is cyclic

(D) Allthe above

Choose the WRONG statement among the following :

(A) Iffis continuous on [&, b], then f is Riemann integrable

(B) Iffis abounded positive function on [a, b], then f is Riemann integrable
(C) Iffis monotonic on [&, b] then f is Riemann integrable

(D) Iff Riemann integrable on [a, b], then | f|is also Riemann integrable
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12) The remainder obtained when 639! (factorial of 639) is divided by 641 is
(A) 2 B) 1
(C) 639 (D) 640

13) Which of the following can be the direction cosines of a line?

£

(A) B)

-

W | —

1o
2’

W | —
W | =

(D) All of the above

l\)lw

©) T

14) Which of the following is a correct argument to tell that the group of real
numbers under addition (IR, +) is not isomorphic to group of non-zero real
numbers under multiplication (R*, x)?

(A) (R*, x) has a non-trivial finite subgroup, while (R, +) does not

(B) Ifo:([R* x)— (R, +)is a homomorphism, then ¢(1) =0 and @(r) = ¢(r x 1)
= o@(r) x ¢(1) = 0. Hence ¢ is not one-one and cannot be isomorphism.

(C) (R, +)is cyclic, while (R*, x) is not

(D) None of the above

15) The function f(z) = Z is differentiable
(A) atnowhere in the complex plane
(B) ateverywhere in the complex plane
(C) only at the origin
(D) only in the lower half plane (i.e. Im(2) <0)
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. t 1fo<t<2
16) What is the Laplace transform of f(t), where f(t)= ,
2 ift>2
1—-€° 1—e*
(A) B) =
S
1-¢° 1—¢e*
©) (D) <

17) Which of the following polynomials is irreducible over Z.?
(A) -5 B) x¥+5
(C) xB-2 (D) x¥-5

18) If S, denotes permutation group on set of 6 symbols, then the number of 2 —
cyclesin S is

(A) 12 (B) 15
(C) 6 (D) 30

19) Identify the WRONG statement among the following :
(A) Gradient is defined only for scalar valued function
(B) Curl of a function is a vector valued function

(C) Gradient of divergence of a vector valued function is a scalar valued
function

(D) Divergence of gradient of a scalar valued function is again a scalar valued
function
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20) Let the matrix of a linear transformation T : R* — R® with respect to standard

1 0 3
basesbe |0 2 1 |. Then which of the following is true?

2 1 —1
(A) Nullityof T=0 (B) Nullityof T=1
(C) Rankof T=2 (D) Rankof T=1

21) Let G be a cyclic group of order n > 2 with identity € Then which of the
following is TRUE about f(x) = x¢ — €?

(A) f(X) has at least one solution X # € whenever gcd(d, n) > 1
(B) f(X) has exactly d solutions foralld, 1 <d<n
(C) f(X) has at least one solution X # e if gcd(d, n) =1

(D) f(x) has exactly ¢ (d) solutions foralld, I <d<n

22) Letf:R — R be a function on set of real numbers. Fix X, € R. consider the
statement “Given any e > 0, there exists a & > 0 such that whenever

X=X <8, [T(X)—T(x)|<e”
Negation of the above statement is :

(A) For any e > 0 there exists a 6 > 0 such that whenever [X — X | < 9,
00— f(x)|>e

(B) There exists an € > 0 such that for all 6 > 0, whenever [X — X | <9,
f00—f(x)|>e

(C) There exists an € > 0 such that for every 6 > 0, there exists an X with
X—=X|<06and|[f(X)-f(x)|>e

(D) There exists an € > 0 and a 6 > 0 such that for some X, with
X—X,| <8, we have | f(X) - (x)|>e
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23) Which of the following functions f : R — R is increasing on R?

3 2

X X
f(X)=—+—+x+1
(A) (X) 3+2++

3 2

X X X
fo="+>+=+1
B =7+

3 2

©) f(x):X?JrX?—anl

N S ¢

(D) f(X):?+7—§+l

24) Which of the following two points lie on the same side of the plane
2X+y+52-4=07?

(A) (1,2, 1)and (1,0, 1) (B) (3,-1,2)and (-3, -1, 1)
(C) (2,4, 1)and (1,-2, 1) (D) (0,1, 1)and (0, 1,-1)

8
25) The value of Z(3j +2)" (mod 27) is
=0

A) 0 B) 3
C©) 18 D) 9

26) Let f(x) be bounded function on [0, 1]. Define a sequence {a } by

1
a, = f X" f(X)dX  Then the value of %Lnolcan is
0

(A) 1 (B)

1
(© 0 ©) 5
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27)

28)

29)

30)

0 1f Xis irrational

If f(X)=11 is a function defined on [-a, @] (a> 0), then

— if Xxis rational
n

a2

() U(P,f)="-and L(P,)=0

2

(B) U(P,f):% and L(P, f)—=

_a2

(C) UP,f)=aand L(P,f)=-a
(D) UP,f)=aand L(P,f)=0

If x> 0, then

1

lim | logt dt

x—0"
X

(A) Diverges to — (B) Converges to 0
(C) Converges to —1 (D) Converges to 1

Let J denote the set of all positive divisors of N> 1. Let x be the binary
operation defined on J by a « b =LCM(a, b). If € represents the identity

element with respect to %, then

(A) a*ﬁzeﬂ)s forallae] (B) a*%:e)o forallael
a 105 a 90

©) 3*13—5:9135 forallae] (D) a*&:em foralla e S
a 135 a 84

If R is a commutative ring with identity (with 0 # 1), then
(A) R must have at least one unit other than 1 and —1
(B) any element which is not a zero divisor must be a unit

(C) any zero divisor cannot be a unit

(D) set of all units need not form a group under the multiplication operation

of ring

MP-1178 [9]
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31) Which of'the following CANNOT be the value (or values) of ‘a’ if the following

32)

33)

34)

differential equation is to be of degree 2?

3a 2

d’y d’y [dy]3
_ ha'd -0
[dx2 o) Tlax) Y
1
(4) 0 ®) 3
2
©) 3 (D) None of the above

Which of the following is NOT an exact differential equation?
(A) 2xydx+ (1 +x)dy=0

(B) xevdx+yeydy=0

(C) sinXxcosydx—cosysinxdy=0

(D) (Bxy? —xA)dy + (4% — 2xy) dx =0

For the function f(X) = X* — 2x — 5, if the root lies in [2, 3], then the first
approximation (X,) of the root is

o o 3
(A) 35 (B) 17

28 15
(©) 15 (D) 23

Let the cross ratio of four points X, X,, X, and X, be m. If w,, w,, w, and w,

2z
are the images of X, X,, X; and X, respectively under the map W= —, then the

3
cross ratio of w, W,, w, and w, is
2m 2
&) =~ B) 1y
c 2
(€) m D) 5-

MP-1178 [10]



35) Which of the following is NOT a linear transformation from R* — R*?
A) f(Xy,2=02x x+Y, 32
B) f(Xy,2)=X+y+1,2x+y,3z+2y)
©) T(xy,2=02x+20,y)
D) f(Xy,2=(0,0,x+y+2

36) Let V be a two dimensional vector space of n elements. Let vV € V be a non-
zero vector. Then the number of linear transformations f from V to V such that

f(v)=vis
(A) n B) 1
© 0 D) n-1

dy 1
37) Which of the following is a solution of the differential equation d_i + 5 Xy =3X,

(A) y=68""+c
B) y=6+ce"
C) y=6e"+c
(D) y=6+ce*"

38) In which of the following rings, there exists a bijection between set of zero
divisors and set of units?

(A) Ring of integers Z

(B) Ring of rational numbers Q
©) Z,

D) Z,,

M P-1178 [11] (PT.0)



39)

40)

41)

42)

Which of the following correctly expresses the area of region enclosed by the
parabola y = x* and the line y =X+ 2?

2 y-2

oy J [ ey

—1 \/g
1y 4y 4 Ay 4 x+2

(©) f f dxdy + f f dxdy (D) f dxdy + f f dydx
0 —Jy 1 y-2 1 —Jy 1

The radius of curvature of the curve y=3x* + 2x— 5 atx=11is

3 2

65)2 65)3
) 637 ®) 63

6 6
©) 1 D) 0

) 3 , 17X )

If one of the roots of the equation X* — 35X +7—5=0 is 2, then the other
roots are

2 2 2 2 2 2 2 2
© 2 2 2 2 (D) 2 2 2 2

Which of the following is NOT a homogeneous function?
A) f(xY, 2)=2xyz B) f(XY,2=x +2yx+2¢

(C) f(X,Y,2) = Xcos

y+X y
Z+y] (D) f(x):e423+2
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43)

44)

45)

46)

47)

Let V be a finite dimensional vector space of dimension n over a field F of g
elements. Then the number of elements in V is

(A) nd (B) nq
(C) n+q O g
If A and B are countable sets, then which of the following is uncountable?

(A) AuB

(B) Cartesian product of A with B
©) AnB

(D) Union of power sets of A and B

If the population of a country doubles in 50 years, in how many years the
population would have exceeded 3 times of the initial, assuming that the rate of
increase of population with time is proportional to the population at that time

log.3
expressed in terms of years. (Use the approximate value of logez =1.585)
08,
(A) 80 years (B) 60 years
(C) 65 years (D) 75 years
The n" derivative of f(X) = cos*(X) is
(A) () =2"cos|2x+ nz] @) fr=2"" cos[2x+ nz]
2 2
(C) f™(x)=2""cos(2X+ nm) D) f™(x)=2"cos(2X+ nm)

Let f be a differentiable function on R. If f has exactly two distinct roots, then
(A) f'(x) also should have exactly two distinct roots

(B) f'(X) should have exactly one distinct roots

(C) f'(X) need not have a root at all

(D) there is such an f, with f'(X) having infinite zeroes

M P-1178 [13] (PT.0)



48)

49)

50)

If z=re® and f(2) = u(r, 6) + iv(r, 0), then which of the following represents
the Cauchy-Riemann equations in the polar form?

g Qu_ovou v g Qu_Lov.  ou_ 1dv
A 5~ Mg o B o Tae ™ Tor

ou 1ov ou ov ou ov ou 1 ov
(C) —=——and —=—T— (D) —=r—and —=———

or r o6 00 or or 00 00 ror

Which of the following is TRUE about the function f(X, y) = € sin y defined
on R??

o [2f 0 o (ot oty
(A 157% oy ®) 19x Tax) T

. [8f of ZZO . >f  0'f 2:0
( ) ay ( ) 82)( 82y

Let X + ax® + bx + ¢ be a polynomial of degree 3 with roots o, 8 and y (none

I 1 1
of them is zero) and a= 0, b= 0, c = 0. Thenthevalueof—-l—g-l—— 1S

a ol
Ay 2 B) —
A B) —
o ¢ oy P
© © D) —

cbdban
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Rough Work
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