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Instructions :

1. The Question Paper is divided in five Units. Each unit carries an internal
choice.

2. Attempt one question from each Unit. Thus attempt five questions in all.

3. All questions carry equal marks.

4, Assume suitable data wherever necessary.

5. English version should be deemed to be correct in case of any anomaly in
translation.

6. Candidate should write his/her Roll Number at the prescribed space on the

question paper.
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(@)

b)

(@)

b)

g I (Unit I)
Y% TR x > 0 T TOE YO o > 0 & foU dad R wEad TH
aEifah y T YRR ® y = x.

For every real x > 0 and every integer n > 0 there is one and only
one real y such that y* = «x.

e &z QEI w Ty ' % GE

Let z and w be complex number then :

@) |z] > O unless z = 0, |0] = 0.

(i1) |z7] = |z|

@) |zw]| = |z||w]|

(v)  |Rez| < |z|

(v) lz + w| £ |z| + |w].

AYdr (Or)

qﬁﬁ'm,n,p,q‘{”ﬁh‘n>0,q>Oﬁ?4Tr=m/n=p/q?ﬁmaﬂﬁl'Q:
(bm)l/n — (bp)l/p'
sa: foe=m wifST .
br = (™,
If m, n, p, q are integer n > 0, ¢ > 0 and r = m/n = p/q, prove
that :
(bm)l/n — (bp)l/p'

Hence, it make sence to define :

br = (bm)l/n_
afg 215 Zgy eeeeenen , 2, gfmy €, @ fag wifsw .
If 2z, 29, weoeeen. , 2, are complex, prove that :
|z, + 25 + . + 2z, < |z + |zg] + o + |z,|
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(@)
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e II (Unit II)
aff X #fes @9 T @ ECX, @
If X is a metric space and ECX then :
(@) E- is closed.
(i) E = E if and only if E is closed.
(zii) ECF for every closed set FCX such that ECF.
MoeH-ae™ fagia &1 wed &Iy qa fag wifsm

State and prove Bolzano-Weierstrass theorem.
AYAT (Or)

A fF (s}, {t) 9" wH T AN lim s, =s, lm t,=¢, @

n — oo n — oo

Suppose (s, }, {t,} are complex sequence and lim s, =s, lim ¢, =¢,
n — oo n — o

then :

@) lim (s, +¢,)=s+¢
n— oo

(i1) lim 1/s, =1/s, provided s, # 0 (n = 1, 2, 3, ... ) and s # 0.

n — o

fag wifsT -

Prove that :

lim (1+ 1/n)n =e.

n— o
g1 III (Unit IID)

ofer @9 Y # Afcwr @9 X & fou e T X W Haa ¥ oA ek

Fad AT TAF A W Y H V & fom pi(V) e gIm o ®)

A mapping for a metric space X into a metric space Y is continuous

on X if and only if p#V) is open in X for every open set V in Y.

Byl — x — y) & Sfoas w fifes @@ 3@ wifsw)
Find the maximum and minimum values of x%y%(1 — x — y).
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(@)

b)

(@)

b)

(@)

AYAT (Or)

fag wifsg fo6 Y 1/22 sfvafa @ € =k p > 1 qon sweia @ar
Ic p < 1.

Prove that 2 1/nP converges if p > 1 and diverges if p < 1.
gt Y a,

G) e 3@ ' oAk lim [, 1/ a,|<1

n

(i) ovERa e T A la, , {/a,| = 1 for n > n, where number is
same fixed inters.
The series 2 a,,
@) converges if lim |a, ;/¢a,]|<1
n— oo

@)  diverges if |a, , /a,| = 1 for n > n, where number is same

fixed inters.

e IV (Unit IV)

g U = sin 2x/cosh 2y + cos2x, T TQ Iy ®ed [ RIS

If U = sin2x/cosh 2y + cos 2x, find the corresponding analytic function.

A [a, b] W f Tk ofow Had el & S (a, b) H differentiable ¥,
T TE g re (@b M=
o) = fa) = (b - @) f'&).
If fis a real continuous function on [a, b] which is differentiable in
(@, b), then there is a point x € (a, b) at which :
fib) = fla) = b - a) f'&).
gar (Or)

afg £ A g, [a, b] W Gad dras ®ed § ST (q, b) B ST@kherd T,
™ g x € (@ b T 9 W
b)) — fla)l gx) = [glb) — gla)]l f'(x).

If f and g are continuous real function on [a, b] which are differentiable

in (a, b), then there is a point x € (a, b) at which :
/i) — fla)l gx) = [glb) — gla)] f'(x).
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)

(@)

b)

(@)

)

ITAMH B flz) = u + w AT v = logx? + y2) + x — 2y H TAERD
RIS |
Determine the analytic function :
flz) = u + iv, if v = log(x2 + y2) + x — 2.
&E V (Unit V)

€ [, b] W f € R T g € R(a), @

b
| fdo

b
<[ Iflda.

If fe Rl and g € R(a) on [a, b], then :

b
j fdo.

b
<[ Iflda.

M <x < H FAWA H HA AW Ax) = e WK ST

Obtain the fourier series for flx) = ¢* in the interval -m < x < 7.
AgAr (Or)

g [q, b] W 7 Gad § @ r TOEEE T qem
b
A(r) =] |r®]|adt.
a
If r is continuous on [a, b], then r is rectifiable and
b
A(r)=] |r'@]|dt.
a

x=—nt0x=n@x—x2maﬂﬁ$mq§ﬁa§“ﬁaﬁaﬁml

V12 — 1/22 + 1/32 — 142 + ... = n2/12 & Wt frfea wifSw)
Find a fourier series to represent x — x2 from x = —m to x = m. Also
deduce 1/12 — 1/22 + 1/32 — 1/42 + ... = n%/12.



