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Important Instructions
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® Write Subject Name and Code, Registration number, Session and Roll
number in the space provided on the Answer Script.

Example : Such as for Paper III-A (MCQ) and III-B (Descriptive).
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¢ Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [i.e. (A), (B), (C), (D)]. Only one of these
alternatives is ‘CORRECT” answer. The candidate has to write the Correct
Alternative [ie. (A)/(B)/(C)/(D)] against each Question No. in the Answer

Example — If alternative A of 1 is correct, then write :
1. — A

® There is no negative marking for wrong answer.
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Paper Code : V - A

Full Marks : 20 Time : Thirty Minutes
Choose the correct answer.

Each question carries 2 marks.

1. Let f:[O, 1] — R be such that

1 if =1 neN
Ho)= {” i

0  otherwise.

Then the value of [, f(z)dz

(A) is -1
B) is 1
(C) is 0

(D) does not exist

2. The radius of convergence of the power series ?é) i—; is
(A) 1
B) 0
©)
(D)

3. Define f:[0,2] — R by

N|—

1§ z=1
ﬂ@:{Oifmil

and define ¢: [0.1] — R by

1 if x 1isrational
g(x) = -

if & isirrational

Then
(A) both f, g are Riemann integrable
(B) f'is Riemann integrable but g is not Riemann integrable

(C) g is Riemann integrable but f is not Riemann integrable
(D) None of these
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4. Let x; y ¢ R and define

dy(z,y) = (x —y)? and dy(x,y) = |22 — 4|

Then

(A) both d, and d, are metric

(B) d, is a metric but d, is not a metric
(C) d, is not a metric but d, is a metric

(D) neither d, and d, is a metric

0
5. If f(z) = u + iv in polar form is analytic then a—z is

ov
A) 29

B) "

1oy

© 770

_ov
D) =75

6. If 4 is an open set and B is a closed set in a metric space (X; d), then
(A) A\ Bisopen and B\ 4 is closed
(B) A \ B is closed and B \ 4 is open
(C) A\ B is open and B \ 4 is open
(D) 4\ B is closed and B \ 4 is closed.

7.0 Ly = (=35 547), forn =1, 2, 3, ... then N (=757 757) equal to

=1

(A) 1, 1)
11
o[

11
©) (—55}
(D) {0}
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8. lm:ﬂ ju el dt

T l_e_-,:z
A) =0
B) =1
C)=-1

(D) does not exist

9. The maximum of f(x,y) =x%+2y* on the circle x2 +y?=11is —
A) 0

B) 1
(€) 2

D) 3

10. The value of the integral ”xy(x+ ¥ )dvdy, where R = [0, 1]x [0,1], is
R

(A) 3
®) 3
(€) 0

D) 1
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P-IlI/(1+1+1)/H/ 20(N)
2020
MATHEMATICS (Honours)
Paper Code : V-B
(New Syllabus)

Full Marks : 80 Time : Three Hours Thirty Minutes

The figures in the margin indicate full marks.
Notations and symbols have their usual meanings.
Group-A
(50 Marks )

Answer any five questions : 10x5=50

Define a compact set. Show that a compact subset of real numbers must be closed
and bounded.

. 3 )
. . X8I e
Prove that the function f(z) = Y. g

. € R is continuously differentiable
= 1403 -
n=1

on R.

Find the points on the circle 22 + y?= 80 which are closest to and farthest from
the point (1.2). 5]

. . B ; .
Show that the sequence {f,} of functions, where f,(x) = nxe™*" is pointwise

convergent but not uniformly convergent on [0,0¢). [5]

Show that a necessary and sufficient condition for a bounded real valued function
/ to be Riemann integrable on [a,b] is that for each € > 0, 3 4 > 0 such that

0<U(F, f)— L(P, f) < ¢ for every partition P with || P ||< 4. (6]

Show that | ]f “*i:%d:l: | < i if g > p >0. []
8

Show that the improper integral | ==£da is not absolutely convergent. 5]
0

By changing the order of integration prove that

ki

1 l
[d;z:[ ydy —1vE-1).
Lo EryPViry 2

[5]

5. State and prove the Cantor’s intersection theorem. Illustrate the theorem with an
example. [24642]
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6. (a) Using differentiation under the sign of integral show that

kD

]' log(1+ acosx) .
da = wsin™ ' a,
cos
0
for |a| < 1. [5]
(b) State and prove Taylor’s theorem for the function of two variables. [14-4]
7. (a) Test the convergence of beta and gamma functions. [3+4]
rdt : :
(b) If 1f & =1, then show that 2 < e < 3. 3]
8. (a) Evaluate [[ f(z,y)dzdy over the rectangle R = [0, 1] x [0, 1] where f(z,y) =z +y
o
if #? <y < 22? and f(x,y) = 0 elsewhere. [5]
(b) If a series > f, converges uniformly to f on |a,b] and each term f, is integrable
on [a, b, then show that f is integrable on [a, b]. [3]
Group-B

(15 Marks)

9. Answer any three questions. Hx3=1H

(a) Show that every metric space is a Hausdorfl space.

(b) Let (X,d) be any metric space, then show that the function d; defined by d (. y)=
dizy)
T-dd(r.y)

(¢) Show that Cla,b] is a separable metric space under ‘sup’ metric.

. Vr,y € X is a metric on X.

(d) For points x, y, @, b in a metric space (X, d), show that |d(z, y)—d(a, b)| < d(z.a)+
d(y, b).

(e) Let (X,d) be a metric space and A C X. Prove that Int(A) is the largest open
set contained in A.

Group-C
(15 Marks)

10. Answer any three questions. Hhx3d=1b

(a) Prove that the function f(z) = ﬂ%ﬂ'—”

is continuous.

, When z = x + 1y % () and f([]\i =)
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(b) Let f(2) = u(x,y) +iv(x,y), 2 =z + iy and 29 = g + iye. Let the function f(z)
be defined in a domain D except possibly at the point 2y in D. Then prove that
lim f(z) = wo = ug +ivp if and only if lim u(x,y) = ug and lim v(x,y) = vg.

z—rzp

Z—ZD 47

(¢) Show that the function v = 2 — 3x4? is harmonic and also find the corresponding
analytic function.

(d) Show that the real and imaginary parts of an analytic function satisfy Laplace's
equation.

(e) Show that the function f = u + iv where u = 22 + y* and v = xy is nowhere
analytic.
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