M.Sc. Part-1
Sample Questions For Online exam

Q. 1 (1 point) Let B = {(1,0,—1),(1,1,1),(2,2,0)} be a basis for C3. The dual basis B* of
B for C* is given by

L. fi(wy, 20, 23) = 21, fo(1, 2, 03) = X9, f3(21, T, T3) = 3

2. fi(x1, 20, 73) = —$1,f2(331>332,953) = —Tg, f3(71, 72, 73) = 13

3. fi(zy, w2, 73) = 21 —96’27f2(96’179€2,$3) =T — T2+ T3,
f3(z1, 22, 73) = ——56'1 + Tg — 55133

4. fi(zy, e, 23) = 1, fo(xy, 29, x3) = 0, f3(x1, 22, 23) = —1

Q. 2 (1 point) Let V' be the vector space of all polynomial functions over the field of real
numbers Let a and b be fixed real numbers and let f be a linear functional on V' defined

by f(p f p(x)dx. If D is the differentiation operator on V', then D' f, D' is transpose
of D, is glven by

1.1

2.0

3. p(b) — p(a)

4. p(a) — p(b)

Q. 3 (1 point) Let n be a positive integer and let V' be the vector space of all polynomial
functions over the field of real numbers which have degree at most n.If D is the differ-
entiation operator on V, then dimension of the null space of D!, D! is transpose of D,
is given by

1. 0
2.n—1
3.1
4. n+1

Q. 4 (1 point) Let D;, Dy be the functions on set of 3 x 3 matrices over the field of real
numbers defined by, for A = [AU] D1 (A) = All + A22 + A33 and DQ(A) = —A%1 +
3A11A22. Then

1. D, is a 2-linear function

3x3’

2. Dy is a 2-linear function
3. both D and Dy are 2-linear functions
4. both D, and D, are not 2-linear functions
0 a b

Q. 5 (1 point) The determinant of the matrix A= |—a 0 c¢| is
—b —c 0



1. 0
2. (a=0b)(c—a)(c—0)
3. —1

4. (b—a)(c—a)(b—c)

Q. 6 (1 point) Ais a 2 x 2 unitary matrix. Then eigen value of A are

1. 1,—1.
2. 1,—i.
3. i, —i.
4. —1,i

Q. 7 (1 point) A is 5 x 5 matrix, all of whose entries are 1, then

1. A is not diagonalizable.
2. A is idempotent.
3. A is nilpotent.

4. The minimal polynomial and the characteristics polynomial of A are not equal.

Q. 8 (1 point) A is a5 x 5 matrix over R, then (#* + 1)(¢* + 2)

1. is a minimal polynomial.
2. is a characteristics polynomial.
3. is minimal as well as characteristics polynomial.

4. is not minimal as well as characteristics polynomial.

Q.9 (1 point) M is a 2-square matrix of rank 1, then M is

1. diagonalizable and non singular.

2. diagonalizable and nilpotent .

3. neither diagonalizable nor nilpotent.
4.

either diagonalizable or nilpotent.

Q. 10 (1 point) Let P(R) be vector space of all polynomials over R. T; : P(R) — P(R) such
that T1(f(z)) = [ f(t)dt and T5(f(z)) = f'(x). Then

1. 17 is 1-1, T3 is not.

2. Ty is 1-1, T} is not.

3. 17 is onto and T5 is 1-1.
4. T7 and 715 both are 1-1. .

Q. 11 (1 point) What is the order of the subgroup generated by 20(mod30) in the cyclic
group Zgo ?
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1. 20
2. 10
3.6
4. 3
Q. 12 (1 point) Let A be a real 34 matrix of rank 2. Then the rank of A*A, where denotes
A the transpose A, is:
1. exactly 2
2. exactly 3
3. exactly 4
4. at most 2 but not exactly 2

Q. 13 (2 points) Which one of the following is not true for Cantor set?
1. Closed
2. Bounded
3. Compact
4. connected
Q. 14 (2 points) Let f and g are the continuous functions from R — R. Then the set
{z: f(x) = g(x) + 1} is always
1. Closed
2. Bounded
3. Open
4. connected
Q. 15 (2 points) Suppose K C' Y C X. Then K is compact relative to X if and only if .....
(Complete true statement by choosing correct option from following )
1. K is compact relative to Y
2. K ={0}.
3. K is closed relative to Y.
4. K is open relative to Y.

Q. 16 (2 points) Let E° denotes the set of all interior points of a set E. Then which of
following is true.

1. If E C E° then is closed.

2. B=F

3. E° is neither open nor closed.

4. F is open if and only if £ = E.
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Q. 17 (2 points) Suppose E is an open set in R", f maps E into R™, and z € E. If there
exists a linear transformation A of R™ into R™ such that

iy @+ 1) = f(a) — AR _
h—0 ‘h‘

0,

then which of following is correct.

1.

f is differentiable at z and f'(z) = AT.

2. f is not differentiable at x.
3.
4. f is differentiable at x and f'(x) # A.

f is differentiable at x and f'(z) = A

Q. 18 (2 points) A mapping f of set E into R* is said to be bounded ....

1.
2.

3.
4.

if there exists real number M such that |f(z)] > M for all z € E.

if there exists a closed ball B(0,7) C E and real number M > 0 such that
|f(z)] > M for all 2 € B(0,r).

if there exists real number M such that |f(z)] < M for all z € E.

1
if there exists a ball B(xg,r) C E, such that |f(z)| > — for all x € B(xo,r).
r

Q. 19 (2 points) If f: R?* — R is defined by f(z,y) = zy, then D¢(a,b)(z,y) =7

1.

abxy

2. bxr + ay
3.
4. zy

azr + by

Q. 20 (2 points) Which of following is a statement of Heine Borel theorem.

1.

Let I’ be an open covering of a closed and bounded set A in R™. Then a finite
sub cover of F also covers A.

Let F' be an open covering of a closed and bounded set A in R™. Then any
finite sub cover of F' does not cover A.

Let F' be an open covering of a closed set A in R™. Then a finite sub cover of
F also covers A.

Let F' be an open covering of set A in R™. Then a finite sub cover of F also
covers A.

Q. 21 (2 points) A function f : R™ — R™ is said to be differentiable at ¢ if ....... (choose
correct option from following to complete a true statement)

1.

There exists function T, : R™ — R™ such that f(c +v) = f(c) + T.(v) +
|v]| Ee(v), where E.(v) — 0 as v — 0.
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2. There exists function 7. : R” — R™ such that f(c 4+ v) = f(c) + Te(v) +
|lv|| Ec(v), where E.(v) — oo as v — 0.

3. There exists function 7, : R® — R™ such that f(c+v) = f(c) +T.(v) + E.(v),
where E.(v) — 0 as v — 0.

4. There exists function T, : R" — R™ such that f(c+v) = f(c) + Te(v), where
Te(v) = 0asv—0.

1
Q. 22 (2 points) Consider the function f: (0,1) — R defined by f(z) = - Then .....

1. f is not continuous but bounded in (0, 1).
2. f is neither continuous nor bounded in (0, 1).
3. f is not continuous.

4. f is continuous but not bounded in (0, 1).

Q. 23 (3 points) Let z,w e C. Then || z | — |w ||< ........
L |z]—]wl.

2. |z—w].

3. z—w.

4

.2t w.

Q. 24 (3 points) The radius of convergence of the power series 2(8 +60)"2" is ........
n=0
1. 10.
1

2. —.
10
3. 100.

4. 20.

Q. 25 (3 points) The length of the curve (t) = 3¢ | ¢t € [0,27] , is ........
1. 27

2.m
T

3.5

4. 67

2
2
Q. 26 (3 points) /ﬂ dz = ........ ,where + is the circle |z| =5
z
N
1. am
2. L

3. 10w
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4. zero

Q. 27 (3 points) Let f be analytic in open disk B(a; R) C C and suppose |f(z)] < M for
all zin B(a; R). Then |f®(a)] < ........

Mn!
1.
Rn
5 M
:
6M
i
2M
YR
. 2 3
Q. 28 (3 points) /w dz= ... , where 7 is the circle |z| = 3
Z p—
v
1. 2m
2. 4mi
3. zero
4. 167

Q. 29 (3 points) Let G be a domain in C and suppose that f is a non constant analytic
function on G. Then for any open set U in G, ........

1. f(U) is closed.

~~

- f(U)
2. f(U) is open.

3. f(U) is neither open nor closed.
4. f(U) is both open and closed.

Q. 30 (3 points) Let z = zy be an isolated singularity of f and let f(z) = Z cn(z — 2)"

be its Laurent series expansion in ann(zo;0, R). If ¢, = 0 for n < —1 then z = 2y ........
1. is a pole of order n.
2. is a removable singularity.
3. is a non isolated singularity.

4. is an essential singularity.

Q. 31 (3 points) If f is analytic in 0 < |z — a|] < R and f has a pole of order 8 at z = « so

that f(z) = %, where ¢ is analytic in |z — a| < R then the residue of f at z = «
IS e
ARG
T
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8!

4‘¢”@)
7]

2

Q. 32 (3 points) Let f(z) = = 3)2(2 o Then the residue of f at z = 3 is ........

4
1. —
16

9

24

9

16

9

25

Q. 33 (3 points) Let f(z) = 2% — 52 + 23 — 2z then f(2) has ........ zeros, counting multi-

plicities , inside the circle |z| = 1.

1. 3
2. 6
3. 4

4. 2

4.

Q. 34 (3 points) Let z = z 4 iy and w = u + iv. The image of straight line x = i in the
complex plane under the transformation w = % IS nn...
I u>+v?—4u=0
2. u? +1v® —4u=4
3. w4+ v —4dv=0
4. none of these
4z +5

Q. 35 (3 points) Let S(z) = — be a mobius transformation. Then S7(z) = ........
z
Tz — 5
1. =
5(2) —6z +4
Tz — 5
2. =
) =5
72 +5
3. =
5(2) —6z+4
6z —5
4. =
5(2) 4z =7
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Q. 36 (4 points) If 56x + 72y = 40, where x and y are integers. Then
1. There finitely many possibilities for x and y.
2. x =—15+Tt,y =20 — 9t, where t € Z.
3. x=2049t,y = —15 — Tt, where t € Z.
4. x =204 Tt,y = —15 — 9t, where t € Z.

Q. 37 (4 points) The equation z* + 6% + 11z + 6 = 0 has
1. Three non-real roots.
2. Three real roots.
3. Two non-real roots and one real root.
4. Two real roots and one non-real root.
Q. 38 (4 points) Let f be a function from a set with k£ 4+ 1 or more elements to a set with
k elements. Then
1. f is not injective.
2. f is injective.
3. f is bijective.
4. f is injective but can not be surjective.
Q. 39 (4 points) How many cards must be selected from a standard deck of 52 cards to
guarantee that at least three cards of the same suit are selected?
1. 6.
2. 7.
3. 9.
4. 8.

Q. 40 (4 points) At a party, seven gentlemen check their hats. In how many ways can their
hats be returned so that at least two of the gentlemen receive their own hats?

1. 7' — D;.

2. 71— Dy — 7 x D..
3. 7 — Dy — Dg.

4. Dy — Ds.

Q. 41 (4 points) If r(m,n) denote the Ramsey number then which of the following is true.
1. r(3,5) < 14 and r(4,4) < 18.
2. r(3,5) = 14 and r(4,4) < 18.
3. 7(3,5) = 14 and r(4,4) = 18.
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4. r(3,5) < 14 and r(4,4) = 18.
.42 (4 points) Find the exponential generating function for the sequence {a,}, where
ap,=n+1,n=0,1,2,....

L. (z+1)e”
2. xe®
3. e
4. 2ze

x

. 43 (4 points) Find the coefficient of 2! in the power series of 1/(1 — x)3

1. 64
2. 65
3. 67
4. 66
.44 (4 points) Find the sequence with f(z) = e3® — 3¢?* as its exponential generating
function.

1. a, = 3" =3 x 2!

2. a, =3""1 -3 x2n"1

3. a,=3"—3x2"

4. ap = 3"t + 3 x 2nFL
. 45 (4 points) Suppose a necklace can be made from beads of three colors—black, white,
and red. How many different necklaces with 3 beads are there?

1. 8
2.9
3. 10
4. 11
.46 (4 points) Consider y* + P(z)y + Q(z)y = 0. If both P(x) and Q(z) are analytic at
p then p is called

1. singular point

2. ordinary point

3. regular singular point

4. both regular and ordinary point
. 47 (5 points) The number of distinct equivalence classes of the relation of congruence
modulo m is.

1. m

Page 9



2. m+1
3. m—1

4. zero

Q. 48 (5 points) If every two elements of a poset are comparable then the poset is called
1. sub ordered poset
2. totally ordered poset
3. sub lattice

4. semigroup

Q. 49 (5 points) The composition of function is associative but not —
1. commutative
2. associative
3. distributive
4. idempotent
Q. 50 (5 points) The set of all rational numbers in the interval (0, 1).
1. countable
2. uncountable
3. finite

4. none of these

Q. 51 (5 points) The set of all real numbers in the interval (0,1) is —.
1. countable
2. uncountable
3. finite
4.

infinite

Q. 52 (5 points) The set of rational numbers Q is
1. countable
2. uncountable
3. finite
4. infinite

Q. 53 (5 points) There exists no — from a set to its power set
1. relation

2. injection
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3. surjection

4. bijection

Q. 54 (5 points) Self-complemented, distributive lattice is called ——
1. Boolean algebra
2. Modular lattice
3. Complete lattice
4. Self dual lattice

Q. 55 (5 points) If S is uncountable and T is countable then S\ T is :

1. countable
2. uncountable
3. finite
4. infinite

Q. 56 (5 points) Let S be a partially ordered set. If every totally ordered subset of S has

an upper bound, then S contains a — element.

1. minimal

2. maximal

3. lub

4. glb

Q. 57 (5 points) Let X = {a,b,c}. Then |P(X)| =
1. 3

2.5

3.8

4. 24

Q. 58 (5 points) A mixture of candies contains 6 mints, 4 toffees, and 3 chocolates. If a

person makes a random selection of one of these candies, find the probability of getting
a toffee or a chocolate.

2
13
5 10
13
7
3. —
13
g 13
7
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