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1. (a) Show that every closed subspace of a compiete metric space (X, d) is 
(

complete. 4

fu6 qflfqq fm qq Wf 
'$6 qqfu (x, d) qr r&n qft-q-6 BT€qfu Wf t r

(b) Find a transformation * = flz) which maps the real axis the z-plane

on to the real axis in the ru-plane. 4

6-q<Kut w = l(z) a.a sTqq qi fq. z-qrrlet * qrtrR.-fr 3TqT 4] ,-sq-6q $
qrwiqq- 3TqT ii qRffuFdd orar t r

(a) Show that a finite group having more

trivial automorphism.

fud o1fqq fu q-* qRft-d q-{d, ffii d
rqar t r

which is not cyclic. 4

tdr q*tq rS t r

and g are not Riemann

than two elements has a non-

6

t qrfl srffiq {, wgw er*rkar

(c)

(d)

Give an example of a frnite abelian group

qfi qRfu-d 3il4frT{ v{6 4T sq56{q frfui, S

Show by an example that if functions /
integrable, then /g is Riemann integrable. 4

tqTq qqmd-+q rdq*. g-ffi{q * grc f€-d qifqq t*. qR .m=ii f nw s' "il
t, cq /g tqTr FqTm-affiq t I

k) I)etermine the inverse Laplace transform of :

, s+clog ,s+d

where c and d are constants.

_ s+c
log a qT qGF-q drqw Fqff,{ur ETd sifqq qd 

" dqT d runiq. t rs+d

2.
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(b) Prove that every quotient group of cyclic group is cyclic. Does con\r'erse

of this statement hold ? Justify your answer with an example. 7

nga eiteq f*. qmiq s{d qr r&aF €tr1 q1a q*tq tr wr g+rml qffiq
q.sn se{ t ? qd B-q-6wr * arcr {S rqTfud eifqq r

If f : Ia, bl -+ R is a step function, then show that /is Riemann integrable.

qf( f : Ia, bl -->

{qt-m-trfi tl

Let X be the set

let :

7

R q*. €q q.cq t, rq f€-e qitqq fq. f q+^ {tqn

of all continuous real valued functions on [0, 1], and

(c)

(a)

. .1 ,

d(x,y) = f,ir(r) -yft)ldt

Show that the metric space (X, d) is not complete.

ql-ll X, 10, 1l q{ qfirnftra qil( ql{afeffi qle'rii +l *l{qq t nqr qrqi

d.(x,y): $l"trl - y(t)ldt, dd fs-e *ifqq fdF (0-s Rqfu (x, d) Wf rfr tr

(b) Using the concept of residue, determine the value of integration : 10

or SIII II?'I
l, , o', whenm>o

t|wq 1wer1u) o1 qnun qi rfrq o-G g{, fnq sq-*-6-a +l co qifqq :

,ro sin rnr dr,6qm>0ryx

10
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4. (a) Test the series i ,-tr"*t log n for convergence.
n=l n

qu1 i ,-t,"-t Y * sTpr€-iq 6-r rrfrqTur eifqq r

(b) Show that the sequence (s,r) defined by :

s,, =1***+.+*......*12 3 4 n

is divergent. 6

T€-6 HTrq\ r+ erg*q (sn) dr rs. Tqq F5R € qftr{rq-d F :

s,,:1*1*+-+n......*12 3 4 n

3{rmfrd tl
(c) If the partial sums of the series 2 a, are bounded, show that the series

co

2 orn-n' converges for / > 0. 8
n:1

.TR M z an 61 3TiRF m'r qft-E-6 t, cq f€-g qiiq\ fq' ffi i onn-" 
;

n-l

t > 0 * tdq e{rruTkd g,

5. (a) Soive the following partial differential equation using Lagrange method :

p(z + ex) + q(z + d) = 12 - ux + Y

where p=Y and q=?. 6'exry
frrr e{iRrfi qqtrc qqtflrT Bi d'trq fqfq t Ed 6ifqq :

pQ+ex)+QQ+d)=12-"x+Y

qd'p=3 dsIT q:?.
oxq

6
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(b) Find the root of the equation r sin rc + cos x = 0 by using Newton-Raphson

method. 7

qfi-{lwn frlrr qT q*rT qr* qqt-fl{q r sin r + cos r = 0 ql qFr nkl

oitqq r

(c) Find the complete integral of the partial differential equation :

2"lp* 3Jq = 6x+2y

,AzAzwnere p= 
A* and. Q= 

Ay.

frE. 3TiRlq effisTT €-qt*-iuT 6-r IFi srm5€ f,rf, qifuq :

2Jp*\Jq:Gx+2y

.d'o:9 3ft q=?.
ca

6. (a) Solve the partial differential equation :

(D2 + DD'- 6D'2) z = y cos.r

a

where D = :- and D' = 
A

dxu

eTiRl-s 3TeFR-f, qqt*TnT :

(D2+DD'-6D'2) z=! costr

:\qleodfqqqdD= + dsTD,= !oxfu

10
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(
(b) Solve the partial differential equation using Monge's method :

r - t sin2 r - p cot r = 0

a r9 ;9

where p=:,r:= and /==. 10dx q'

{T'r fqfeT sT sfr,T q-G Eq, fTq eTiRrs qqzr-d {qt-flq ql as qif,qq :

r-tsin2x-pcotx=0
- 19 ^t

qEf p=?,r=Z f,eTT ,=o^'1,.ox ox-

1
7. @) Determine the inverse Laplace transform of 

s2 _ e_as. 6

1 ^^
s, - {* 

61 {-cm-f flRIRI Fqffl{ul dliT 6Tfqq I

(b) Using the concept of Lapiace Transform, find the solution of the initial

value orobiem :

t + + Zt ! * 2y : 2, y(0) = 1, v'(0) is arbitrary. 8dtz dt

orwrRr F-ql<Rq sr vtrq m-ril gq, faq y]{pt|d. sf{ {IfsT ql w 4ifq\ :

t{++zt9+2y=2, y(o)=1,y'(o) d-s trdtz dt

b) Test for an extremum of the functional :

r[ t ,1 fl ,ILy@] = $(xt + y2 - zyzy)dx, y(0) : 7, y(l) = 2

where !' = dyldx. 6

qeFrs' I[v(t)] = $(t, +v2 -2v2!)d'x, v(g!=I,v(r)=2 4l q{q q-rq ?ii

leq rfrql"T qlfrq 
r
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(

8. @) Determine the maximum error in evaiuating the integrai :

ffl2 "or 
rd*

by both the Trapezoidal and Simpson's rules using four subintervals.

10

?h$trs-d 6q1 fsqsa ftqdii qn Bssrd{rf, ql q-4Fr u-G gq vril.Fen [/2 "o" 
,d*

q,i sTftrqidq Zft am eifqq r

(b) Apply Euler's modified method to find y at x = 0.1 to five figures after

the decimal point where : 10

d! 
= ,' * y; y(o) = 0.94

dx

Etrrlcl.{ * frq re{rii n6F y sl rFT x = 0.1qt, grrqd{ fqftr t {rd qlfqq,

q6i'

dY - t2 + y; y(o) = 0.94
dx
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