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8.

INSTRUCTIONS TO THE CANDIDATES
The sealed questions 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
of alphabet and signs as instructed, you will be personally responsmle for consequences arising during
scoring of 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.

¢) 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 SI. No.8 of
O.M.R. Answer Sheet using Blue/Black Ball Point Pen as follows:

Question No. 8. @) @ (O (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 guestion, such answer is freated 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.

10. The calculator, pager and mobile phone are not allowed inside the examination hall.
11. If a candidate is found committing malpractice, such a candidate shall not be considered for admission

w

to the course and action against such candidate will be taken as per rules.
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 stray marks on O.M.R. Sheet.

ReDY : BEESNY TRE ST B0 81 TIFT LOPNBY FOOROLT.
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PART-A
This part shall contains 50 multiple choice/objective type questions, each

question carrying one mark. [S0 x 1 = 50]
2 3 4 35 @6
1. The permutation can be written as a product of disjoint
‘ 654 3 T2
cycles as
(A {1 622 5)(3 4) By ({2 3. 4y(56)
€ (1 3 4 5)(2 6) @) (1°2 5 6J{3 %)
2. The Kernel of a homamorphism f:G—>G’ is
(A) a subgroup of G' (B) a normal subgroup of G'
(C) anormal subgroup of G (D) {e}
3. The order of 2-sylow subgroup of A, is
(A) (B) 6
(C)2 (D) None of these

4. The algebraic structure which is not a ring is :
(A) : (Z’ +, ) (B) (Q’ ¥y )
©) (Z,,®,9) O (z,.®,®)

5. Let A and B be any two subspaces of a vector space V. Then
(A) AUB is a subspace of V (B) ANB is subspace of V
(C) A\B is subspace of V (D) None of these

6. Let T:R®*—>R? be a linear transformation given by T(x, y, z) = (x, y, 0). Then,
the null space is generated by which one of the following?

(4) (0,0,1) ®) (0,1,0)
©) (1,0,0) (D) None of these

7. Which of the following is a Cauchy sequence?

1
(A) [;] ®B) ()

©€) 1) D) ()
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10.

11.

12.

13.

The incorrect statement from the following statements is
(A) N is countable set (B) R is countable set
(C) N x N is a countable (D) Qisa countable set

: o 1|
Which one of the following be true for the function e (x)=x2 sm(;) S50
A0)=0

(A) Function fis not continuous on [0, 1]

(B) Function fis not bounded variation on [0, 1]
(C) Function fis does not exists

(D) Function fis of bounded variation on [0, 1]

b

The improper integral I( . )n dx converges if and only if
2(x—a

(A) n<l B) n=1

C) n>1 : (D) None of these

Let P(x) be a polynomial of degree d > 2. The radius of convergence of the

power series iP(n)Z" is :

A) 0 B) 1

(C) w» (D) dependent on d

Which of the following functions are analytic in C ?

D fid=l i) fil2)=Z iii) f(z) =Re(2)
(A) () B) (i)

(C) (in) : (D) None of the above

Let 7:D—D be a holomorphic function with f0) = 0, where D is the open unit
disc {zeC:|z‘<l} . Then

' (131
@ |7'(0)=1 (B) f(g]ﬁg

]
©) |/ (5]

1
" @ |F'(0)<
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14.

15.

16.

LI

18.

19.

b

Suppose fand g are entire functions and g(z) # 0 for all zeC. If | f(2)|<|g(z)
then we conclude that
(A) f(z)#0 forall zeC

- (B) fis a constant function

(€) A0)=0
(D) for some ceC, f(z)=cg(z)

The singularity of the function f(z) =logzatz=0is
(A) isolated (B) non-isolated

(C) pole (D) removable

1
The initial value problem y =2x3, ¥(0) =0 in interval around ¢ = 0 has
(A) no solution
(B) aunique solution
(C) finitely many linearly independent solutions
(D) infinitely many linearly independent solutions

Let y,(x) and y,(x) be two linearly independent solutions of the differential
equation :

x’y"(x)-2xy'(x)-4y(x)=0 for x€[1,10]. Consider the Wronskian

W(x) =3 (x)y;(¥) =32 (x) 5 (%)

If W(1) = 1, then W(3) — W(2) equals

(A) 1 ‘ B) 2
©) 3 D) 5

Characteristic curve of the partial differential equation Xu = yzuw =X+
x>0, u=u(x,y)is
(A) hyperbola (B) parabola

" (C) circle (D) straight line

The canonical form of quadratic form g(x, y, z) = x> + 5)* — 42® + 2xy — 4xz over
the fieldR is

(A) x2+4y? — 922 B) x»*=)*+2
(C) ¥ -42+92 @) 2+3~A+2
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20.

21.

22.

23.

24.

2
The Sturm-Liouville problem : d_y+ A%y =0, y,(0) = y,(m) = 0 has its eigen

de
functions given by
(]
(A) y=sm T X (B) y=sinx
n+l
(©) y=cos(———2—Jx D).y =cosmn=0,ludi..q.,

If B is the collection of all intervals in the real line (a,b)={x/a <x <b}, the

topology generated by B is called the
(A) standard topology on the real line
(B) discrete topology on the real line
(C) Hausdorff topology on the real line
(D) none of these

Let X and Y be topological spaces and f: X — Y. If fis continuous, then
(A) the set /~(B) is closed in X, for every closed set Bin Y

(B) the set /~(B) is closed in X, for every open set Bin'Y

(C) the set /~'(B) is open in x, for every closed set Bin'Y

(D) none of these

The X={xe[0,1]: x;e—l—, meN} be given the subspace topology. Then
m

(A) X is connected but not compact
(B) X is neither compact nor connected
(C) X is compact but connected

(D) X is compact but not connected

The topological space X that has a countable basis at each of its points is said to
satisfy

(A) the first countable axioms

(B) the second countable axioms

(C) the third countable axioms

(D) the fourth countable axioms
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25.

26.

27.

28.

29,

30.

Let X and Y be topological spaces and let /: X — Y be a continuous surjective
function. Which one of the following statements is true?

(A) IfX isseparable, thenY is separable.

(B) IfXis first countable, thenY is first countable.
(C) IfX is Hausdorff, then Y is Hausdorff. .

(D) IfXisregular, thenY isregular.

Let N be the Banach space, then

(A) every absolute summable series in N is summable in N

(B) every absolute summable series in N is need not be summable in N
(C) every convergent sequence in N need not be Cauchy sequence

(D) none of the above

The space lp is a Hilbert space if and only if .
A p21 (B) p=even
€) p=w D) p=2

Let T be a linear transformation of a normed linear space N into another normed
linear space N, then

(A) T is not continuous at origin (B) T is not bounded
(C) T is continuous (D) None of the above

If f: X —» X s acontraction mapping of a complete metric space (X, d), then f
has

(A) Unique fixed point (B) At most two fixed points

(C) More than two fixed points (D) None of the above

Which of the following statement is not true?

(A) Let T:B—B' be an onto linear transformation from Banach space B to
Banach space B'. If V is open in B then T(V) is open in B'.

(B) Let T:B—B' be a bijective continuous linear transformation then T is
homeomorphism.

(C) Let T:B—B' be a linear transformation then T is closed if and only if

graph of T is closed.

(D) Let Banach space B be made into a Banach space B’ by means of new
norm, then the topologies generated by the norms are different.
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31. Iffix, y, z)=xy+yz+zx forallx,y,z € R®and V=§i+ij+aﬁk,then

e il z
the value of V-(VxVf)+V-(Vf) at(1,1,1)is
A 0 B) 3
© 6 | O 9

32. Afunction f:R*—R is defined by f(x, y) = xp. Let v=(1,2) and a(a,, a,) be
two elements of R%. The directional derivative of fin the direction of vatais:

A) a, +2a, ®) a,+2a,
a a
© F+a L @) T+a

33. Which of the following statement is false?
(A) Every isometry in E? is an orthogonal transformation
(B) Every orthogonal transformation in E? is an isometry

(C) Every isometry in E® can be uniquely described as an orthogonal
transformation followed by a transformation

(D) The composition of two isometries is again an isometry in E°.

34. For the curve o) = (3¢t — £, 3£, 3t + ), the torsion function is

e 1
(A) 32 B) 31
1 it
€ 50 @) 3(1+7)

35. Iffis continuously differentiable on [a, b], then v, (x)=

@ Jlrola ® |l
(©) ff’(r)dr ) [f@ar
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36.

37.

38.

39.

40.

41.

42.

- 43.

If the plane R? is provided with the Lebesgue measure, then the measure of the

set {(x, y)eRz‘x2 +3° :1} is

(A) 0 (B) o«

© 1 , @) -1

The measure of singleton set is

(A) 0 B) 1

(©): 3 (D) Does not exist
Let P, be the set of all irrationals, then m*(P ) is

(A) 2 B) 1

(C) 3 (D) Does not exist
Which of the following statement is not true?

(A) every finite set is measurable
(B) cantor set is not measurable
(C) Rismeasurable
(D) Q is measurable

If m(A) = 0, then for any B, m*(AUB)=

(A) m*(A) (B) m(B)

() m*(B) D) m(A)

What is the remainder when 8" is divided by 13?

(A) 0 "R

€)"12 D) 9

If ¢ is Euler phi function then ¢(19) is

(a) 1 ZotH) 1

(©) 19 (D) 20

Consider the congruence x” = 2(mod 13). This congruence has a solution for x,
if

(A) n=5 . AB) n=6

(C) n=8 (D) None of these
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44.

45.

46.

47.

48.

49.

50.

Given a natural number » > 1 such that (n —1)! = —1(mod ), we can conclude
that

(A) n=p*where p is prime, k> 1

(B) n = pg where p and g are distinct primes
(C) n = pgr where p, g and r are distinct primes
(D) n=p where n is prime

If x and y are both prime to n, then x™! —y*! is

(A) primeton (B) ofthe formk , (n € Z)
(C) divisible by (D) divisible by n

Which of the following is not true in graphs?

(A) pathisatrail (B) trailisawalk

(C) walk is a path (D) cycle is a closed path

The maximum number of edges in a simple graph on p vertices is

| i
@ % BuEy
-1 1
© 22 o 2zt

Vertex covering number of a path graph with odd number p of vertices is

p+1 p-1
A e i et
O ®:
2 £
© 5 D) 3
Independence number of a cycle graph with odd number p vertices is
p=1 ' )4
@ = ®
D p+1
(O L AD
If'Gis a graph with p vertices then its chromatic polynomial has degree
WAy p+l ®B) p
©) p-1 D) p(p-1)
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PART-B
This part shall contains Five questions, each question carrying ten marks.

ja—y

Prove that any finite group is isomorphic to a group of permutations. = [10]
2. Prove that any finite integral domain is a field. [10]

3. IffisRiemann integrable on [a, b] then prove that | f] is also Riemann integrable

and

b b :
[F)ax<|f ). [10]

4. Ifpisa prime number then prove that | p —1+1=0(mod p). [10]

5. If G is a plane graph with p vertices, g edges and r faces then show that
p—qtr=2. : [10]

-+
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