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PURE MATHEMATICS, PAPER-II

Roll Number

TIME ALLOWED: _
THREE HOURS MAXIMUM MARKS: 100

NOTE:(i) Candidate must write Q.No. inthe Answer Book in accordance with Q.No. in the Q.Paper.
(i) Attempt FIVE questions in al by selecting THREE questions from SECTION-A and TWO
questionsfrom SECTION-B. ALL questions carry EQUAL marks.
(iii) No Page/Space be left blank between the answers. All the blank pages of Answer Book must
be crossed.
(iv) Extraattempt of any question or any part of the attempted question will not be considered.
(v) Useof Calculator isallowed.

SECTION-A
Q.No.1. (3)  Provethatif nisapositive integer which is not a perfect square, then v/nisan (10)
irrational number.
(b) Show that every non-empty set of real numbers which has a lower bound has (10)
the infimum.
Q.No.2. (& For what value of a, m, and b does the function (10)
3 x=0
f(X)=<—x*+3x+a 0<x<1
mx+ b 1<x<2
Satisfy the hypotheses of the Mean Value Theorem on the interval [0,2]? (10)
(b) For what value of aiis
2
) = x°-1 x<3
2ax  x>3
Continuous at every x?
Q.No.3. (a) Find the area of the surface generated by revolving r = 2aSinq about the polar (6)
axis.
(b)  Find the area enclosed by the graph of the cardioid r = a(1- Snq). (7)
(© Evaluate the integral ro ox )
' (x-2)%
. No. 4. e 6
Q (@)  Find the sum of the series ' ! ©)
= n(n+1)
(b) For what value of x does the series converges absolutely, converges )
conditionally and diverges?
0 (_1) n Xn
n=0 4/ n2 +3
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Q. No. 5.

Q. No. 6.

Q. No. 7.

Q. No. 8.

(©)
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(b)
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(b)

(@
(b)

(b)

3

oo Ten=00
Let f(x,y)=
0 if (x,¥)=(0,0)

Show that f is not continuous at the origin.

Let x be anon-empty set and define
d: X«X- Rby
1 ifa=b
daby=
0 ifa=b
Show that d isametric on X
Also describe open and closed balls in this metric space.
Prove that a function f from a metric space (x, d) into a metric space (Y, d*) is

continuous if and only if f (A) is a closed subset of X for every closed subject
AofY.

SECTION-B
Using De Moivre’s Theorem evaluate
14i )
[\/é + ij
Find real constants a, b, ¢ and d so that the given function is analytic
f(2) = x* + axy +by? +i (cx® + dxy + y?)

dz _ _
Evaluate fDCZZ— , where cisthecircle | z| = 4.

+1

Expand (z) = .inaLaurent series valid for 1<|z-2|< 2.

z(z-1

Find the Fourier transform of f(z)=e*.
1
> d
c(z-1)° (- 3)
defined by x=0,x4,y=-1,y=1

Evaluate < , where the contour C isthe rectangle
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