UNIVERSITY OF MYSORE AN

Postgraduate Entrance Examination October - 2022

QUESTION PAPER
BOOKLET NO.
Entrance Reg. No.
SUBJECT CODE : 3 1
QUESTION BOOKLET
(Read carefully the instructions given in the Question Booklet)
COURSE:| M.Sc. SUBJECT : Mathematics
MAXIMUM MARKS : 50 MAXIMUM TIME : 75 MINUTES

(Including timefor filling O.M.R. Answer sheet)

wn e

7.
8.

9.
10
11

IS

12.

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) Ifthe vertices of a triangle are (1, 3, 1), (2, 0, 2) and (-3, 0, 6), then its centroid
is

39
(4) (0,3,9) (B) (055)
13
(©) (0,1,3) (D) (Oagagj

2) The angle between the diagonals of a cube is

(A) cos™ z) (B) sin™ 2
3 3
(C) cos™ 1] (D) sin™ 1
3 3

3) The planesax+by+cz+d =0andax+by+cz+d =0 are
perpendicular iff

a_h_g¢
(A 2 Th ¢ (B) aa,+bb,+cc, =1
©) a1az+b1bz+C1C2:_1 (D) a1az+b|bz+C1C2:0

4) The trace and discriminant of the quadratic curve

4> —4Axy +y* +8X+46y—71=0 are

(A) 3and 1 (B) 5and 0
(C) 3and 0 (D) S5and 1
5) The equation of the conic I' = in the cartesian form is
2—cosf
(A) 3x* -4y’ —4x+4=0 (B) -3x*+4y*—4x-4=0
(C) 3x*+4y* —4x-4=0 (D) 3x*+4y* —4x+4=0
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6) The absolute maximum and minimum values of f (X) =3x> —9x on the interval

[—1, 2] are respectively.

=27

A) 12,—= (B) 12,-6
~27
(©) 6.—— (D) 6,6

7T
7)  For the cardiod r =1+ sin @, the slope of the tangent at the point & =§ is

A) 1 B) 0
1
(®) 5 D) -1

n

. X,
8) If 0<x<l, then }ll_rgg is

(A) 1 B)
© 0 D) e

9) If f(u,v,t)=€" sinut,then f is

(A) ue” sinut (B) €™(t cosut + vsinut)
(C) ue™cosut (D) €'cosut

X +xt -y

5 2 f ) 030 .

10) If f(X)=9 X +y’ HOCY)#( ),then ?(0,0) is
X
0 if (x,y)=(0,0)

(A) 0 B)
© 2 D) 1
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11) The sum of the positive divisors of 240 other than 1 and itself is
(A) 744 (B) 503
(C) 743 (D) 704

12) The value of X satisfying 18X = 4 (mod 17) is

(A) 72 (B) 74
C©) 75 D) 78

13) If p is prime number then, the number 1P + 2P 4+ +(p—1)"" congruent

modulo p is
(A) -1 B) 0
O 1 (D) 2

14) In the group G = {0, 1, 2, 3, 4, 5} under addition modulo 6, (3 + 5') " is
(A) 0 B) 1
(€) 2 (D) 3

15) Choose the correct option about statements A and B

1 0)(-1 O)y(I O)(-1 O
A: The set o 1/lo 1/lo -1/l o _p|f under multiplication of

matrices is isomorphic to Z, x Z,.

1 0)(-1 Oy(I O)(-1 O
B: The set o 1Mo 1/lo -1l o —i)f under multiplication of

matrices is isomorphic to Z,.

(A) Both A and B are true
(B) None of Aand B is true
(C) OnlyBistrue

(D) Only Ais true
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16) The set {logﬁl ne N} is

(A) bounded above and below
(B) bounded above but not below
(C) unbounded above and below

(D) unbounded above and bounded below

17) Find the WRONG statement
(A) Every monotonic sequence either converges or diverges
(B) Every convergent sequence has a unique limit

(C) If a sequence (@) converges to 1, then I is the only limit point of the
sequence

(D) If a sequence (a,) converges to 1, then every subsequence of (@ ) need
not converge to 1.

18) The geometric series 1+ X+ X* + X +...

(A) convergesif—1 <x<1
(B) divergesifx>1

(C) oscillates finitely if x=—1
(D) all the above are true

19) The sequence {X } where X =1 and X =4/2+ X, forall n>2

(A) convergesto 1

(B) converges to 2

(C) converges to 5

(D) converges to /2
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20)

21)

22)

23)

For the sequence {X,}={(=1)"n}, }]i_)_rgloxnis
A) -1

B) 1

(C) -

D) o

If f is Riemann integrable on [a, b] , then

b
(A) iff(x) is non-negative, continuous and I f(x)=0 then f(X) =0

b
(B) if fis continuous and j f(X)=0, then f(X) =0

(C) iff(x) is discontinuous at only one point in [a, b], then f>(x) is not
Riemann integrable.

(D) if f(x)20, then [ £2(x) = [ f (%)

If f(X)=x, xe[0,3]and P = {0, 1, 2, 3} be a partition of [0, 3], then upper
Darboux of f equals.

(A) 6

B) 3

€ 0

D) 1

sin@

7 dé is

The value of j
0

T T
&) 7 B) —

2

(©) ”7 D) 27
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24) The value of jcos3 (;) dx is
0

4 2z
(A) 3 (B) 3
2 4
(©) 3 (D) 3

1-x

1
25) J- j dx dy represents
00

(A) area of the triangle with vertices (0, 0) (0, 1) (1, 1)
(B) area of the triangle with vertices (0, 0) (0, 1) (1, 0)
(C) both (A) and (B)

(D) None of these

26) Let R =Z, the ring of integers. Which one of the following is FALSE?
(A) The number of units in R is 2

(B) R isaunique factorization domain
(C) f(n)=—n+1isaring homomorphism from R into itself

(D) Risaprinciple ideal domain.

27) Let I={2x|0< X< 8}.Which one of the following is TRUE?
(A) Iisamaximalidealin Z  and Iis anota prime ideal in Z
(B) Iisnotamaximalidealin Z , and Iis a prime ideal in Z

(C) Neither I1s amaximal nor a prime ideal in Z

(D) Iisamaximalidealin Z,, andI1isaprimeidealin Z
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28) Which one of the following polynomials is irreducible over Z?
(A) x+1
(B) ¥ +3x+2
(C) X*+xX+3+4x+1
(D) x*+x+ 3%+ 5x+2

29) In Z,, the ring of residue classes modulo 7

(A) Any two non zero elements are associates
(B) Any non zero element is a zero divisor
(C) 2isazero divisor

(D) All the above are true

30) LetR be a ring with unity such that for every ac R,a* =a. Then

(A) R does not have non-zero zero divisors

(B) Risnecessarily commutative

(C) There exists an a#1e R which is a unit

(D) None of the above

31) The general solution of the differential equation (1+ x*)dy — (1+ y*)dx =0, is
(A) y=x-(1-xy)c
B) y=x"—(1-xy)c
(C) y=x+(1+xy)c

(D) y=x+(+Xxy)c
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32) The solution to the differential equation
(X —=2xy +3y*)dX+ (4y’ +6xy — X*)dy =0 is

33)

34)

(A) §x3 ~-X’y+3y’X=c
(B) §x3 —X’y+3y°’x+y'=c

(C) %xz —Xy+3y’x=c

(D) %xz —Xy+3y’X+y’ =cC

IfD :di, then the general solution of the differential equation
X

(D2=3D + 2)y = etis

(A) y=ce +ce*—¢*
(B) y=ce +ce”—xe"
(C) y=ce +ce*+¢€"

(D) y=ce +c,e”+xe"

e’(c, cos 3x+ C,sin V3 X) + c,e " is the general solution of

d’y
A +4y=0
( ) dy3

d’y
—218y=0

MA-9031
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(B)

(D)

d’y

dy’ 4

3
d—¥+2
dy

y=0

dy
—2 _2y=0
dx y

(PT.0)



dx  dy = dz
Xy =Z) YZ+X) -2X+Y’)

35) Given - Then the multipliers are

(A) %—Y,—zand ll
yZ

><|~

(B) xy,Zand—_—l_—1
Xy z

N|'—‘

11
L1,1 and —,—,
(C) an Xy

(D) x,y,zand X*,y*,7°

36) Ifu=(2,0,1)and v=(4,1,2), then the area of the parallelogram spanned by
the vectors U and V is

(A) 245
B) 23
© 5
D) 52

37) Given that F and G are vector fields and ¢ is a scalar field, which of the
following is false?

(A) Vx(Ve)=0

(B) V.(¢F)=VeE+p(V.F)

(C) V(FxG)=(VxF).G+(VxG)F
(D) V.(VxF)=0
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38) While applying Simpson’s 3 rule, the number of sub intervals should be

(A) odd

(B) 8

(C) even

(D) multiple of3

39) The relationship between E and A is
(A E=1-A
B) E=1+A
(C) E=A-1

(D) E= A

40) The Newton-Raphson algorithm for finding the k™ root of 8 is (k > 4)

(A) X %((k —-Dx, +%}

1 8
B) % :E[Xn +g]

((k—l)xn +%j

(C) Xn+1 = Xn

x| -

X =] X, + j
(D) +1 k Xrlj_l
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1 2 2
where j =+/—1. Consider the matrix M=| 0 « 2 |. Then
0 0 o

27
41) Let a:eT’

the trace of the matrix M? + 2M? is
(A) 0
B) 3
C) 6

(D) 9

42) Let A and B be square matrices of order n such that AB = I, where I_1is the
identity matrix of order n. Which of the following is TRUE?

(A) Nullity of Ais nand Rank of B is n
(B) Nullity of Ais nand Rank of B is 0
(C) Rank of A is nand Nullity of B is 0

(D) Rank of A is 0 and Nullity of B is n

43) Let u=(a,b) and v=(c,d). Then uand v are linearly dependent if and only if

(A) ad-bc#0
(B) ad-bc=0
(C) ad-bc>0

(D) ad-bc<0
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44) Let T:R’ — R’ be a linear operator such that T> = 0. Then the rank of T is

45)

46)

(A) Less than or equal to 3
B) 3

(C) Greater than 3

D) 6

Consider the linear transformation T : R* — R’ defined by T(x,,X,,X;,X,, X )=

(X5, X, X35 %5, % ). Which one of the following statement is TRUE

(A) The determinant of the matrix T is 1
(B) The determinant of the matrix T is —1
(C) The determinant of the matrix T 1s 2

(D) The determinant of the matrix T is —2

The imaginary part of sin Zis
(A) sinXcoshy
(B) sinycoshy
(C) sinycosh x

(D) sin Yy cosx

A7) If u(x,y) — V(X Y)=2xy+ X* — y* + X—y, then the analytic function
f(2)=u(X,y)+iv(X,y) is
(A) z+iZ B) z-iZ
©) Z+iz+5 D) Z+i7-z+3

M A-9031 [13]
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zZ -4
———dz=
48) j 2(Z* +9)

1Z=1

—477i 87
&) —5— B) 5~
—&7i 41
©) —5— D) =~

13
49) The value of the sum (" +i""),where | =/_1 equals

(A) i (B) i+1
(C) i—1 (D) 0

50) The function z Re(z) + Im(z) satisfies Cauchy-Riemann equation

1 .
(A) onlyat Z =5 —1 (B) onlyatz=i
(C) onlyatz=- (D) onlyatz=0
* K *
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Rough Work
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