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Please read each of the following instructions carefully before attempting questions.
SW <1 ¥ qd Fefafen fE # s geuriges 98

1. There are EIGHT questions printed both in English & Hindi.
THY 313 WY § S i ok & @1 # =Y ¥

2. Candidate has to attempt FIVE questions in all in English or Hindi.
SHIITER ] e Ui qvA S S A i 2y ¥

3. Question No. 1 is compulsory. Out of the remaining SEVEN questions, FOUR
are to be attempted.
T S 1 AEE T 9 Od v 3 QAR e @ Sw AR

4. All questions carry equal marks. The number of marks carried by a question/
part is indicated against it.
il W % A 3F ¥ gAE we/em @ P siw sed 9y few o

5. Write answers in legible handwriting. Each part of the question must be
answered in sequence and in the same continuation.
g femarae # S fafaw) we & gds w1 I 6t ww § s e

6. Attempts of questions shall be counted in sequential order. Unless struck off,
attempt of a question shall be counted even if attempted partly. Any page
or portion of the page left blank in answer book must be clearly struck off.
T % W F T FHTEAR H G| A w7 D T T g B s o
a1 &1 S afe 38 @ T8l T 9y B T HT TS A TS b 9 H qofa:
EacAisel

7. Re-evaluation/Re-checking of answer book of the candidate is not allowed.

SHICAR 1 S F1 IR/ GH: S FT oqafa 74 ¥
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(@)

®)

(c)

(d)

(e)

(@)

Show that every closed subspace of a complete metric space (X, d) is

complete. 4

fag #ifNT fo & oof & T (X, d) &1 9 dReag seaAfe gof &)

Find a transformation w = flz) which maps the real axis the z-plane

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

AR w = flz) T FRIGL S 6 --T9dA & FRafae 318 &l w-99dd &
ardfas Ay # wiafaf¥a war ¥

Give an example of a finite abelian group which is not cyclic. 4
wh i eneferan way w1 sae dfwd, S fs =g T g

Show by an example that if functions f and g are not Riemann

integrable, then f.g is Riemann integrable. 4

TH R/ & gR fag #ifse fo afc waqi £ a9 g s 39 g9eheg 6]
g, 99 fg (UM T B

Determine the inverse Laplace transform of :

o s+ec¢
gs+d
where ¢ and d are constants. 4
S+¢ . ;
log —— &1 FHH T FARRU Fd ST 56T ¢ qo d feermw ¥

Show that a finite group having more than two elements has a non-

trivial automorphism. . 6

fag wifve fo % oRfaa wgg, 9E Q9 =R 99 €, A= @il

@ ¥
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(b) Prove that every quotient group of cyclic group is cyclic. Does converse

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

fag wIfGT & o%a 98 F 7% dfd 98 IHF &1 N THH kA
FU WA ¥ 7 TF W/ F R T wnfyd i

(c) Iff:la, b] > Ris a step function, then show that fis Riemann integrable.
7

g f: la, b] > R & VY ®eA 8, a9 fgg Fifww & F & o

THER A T |
3. (@) Let X be the set of all continuous real valued functions on [0, 1], and
let :
d(x, y) = [ x(t) - y(0)| dt
Show that the metric space (X, d) is not complete. 10

il X, 10, 1] W uftwfod gaq ensifas weldl o« 4q=ag & du w5
d(x,y) = [ [x(t) - yo)| dt, T g w7 gl e (X, d) of 7 &

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

sin mx
EO -dx, when m > 0
X

Wy (31a¥) &1 ¥RON H A Hd gU, A guEed # gd HINT

sin mx
EO dxy GE m > O

X
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4. (@) Test the series § (-1)n+1 logn for convergence. 6
n=1 n

oo} i (—1)"*110—’%'3 & JAPEIO 1 G ST

n=1

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

is divergent.

fag =ifsg f& o g (s,) s % f woR &/ oftnrfim §

1 1
sn:1+—+—+—+ ...... + —
4 n
Ui B
(¢) If the partial sums of the series T a, are bounded, show that the series
2 a,e™ converges for t > 0. 8
n=1

afg S0 T @, w1 FE G0 dfeg §, 9@ fag iR fE oo iane"“;
n=1
t > 0 & fou sfiyaifa #)

5. (@) Solve the following partial differential equation using Lagrange method :

plz + €% + qlz + &) =22 — 5 Y

oz
where p=— and g=—.
P pw q

dy
= o sgse WHiR & durs fafy @ ga sifsw

plz + ) +qlz +&) =22 XY

< oz 0z
el p=— dM g =—.
p=— =%
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(b)  Find the root of the equation x sin x + cos x = 0 by using N ewton-Raphson

method. 7

AT fofy w1 g8 F GHEI & sin x + cos x = 0 T A FW
Hifer |

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

2\/;+3\/6=6x+2y

oz
where p:—gz and 9 = .

oy

-]

= ot st Tl &1 ol waed 9 ST
2\/;+3\/5=6x+2y

o oz oz
W& p=-— AN g=—.
P Ox oy
6. (@) Solve the partial differential equation : 10

(D? + DD' - 6D'2) Z =Y cos x

o 0
where D = — and D' = —.

Ox oy
ST Tl GHiFTT .

(D? + DD' - 6D?) 2z = y cos x

. d , o
aﬁﬁaWWD:(}xﬁmD_g.
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(b) Solve the partial differential equation using Monge’s method :

r—tsinzx—pcotxz()
& L 02
where p=a,r=a§— andt:&y—; 10

i fafa &1 wam w9 gu, fr A sEsa |HiR &l B HINY -

r—tsin2x—p cot x =0
st p= B =0 e 02
o’ 2 T oy
. . 1
7. (@) Determine the inverse Laplace transform of —5— . 6
s“—e

2 _gas WWWWW%“QEI
(b) Using the concept of Laplace Transform, find the solution of the initial

value problem :

d? d
t’azz + 2t é/‘ +2y =2, ¥(0)=1,5(0) is arbitrary. 8

AT TR H1 FAM w8 gL, 9 yRfivsd oF g9 &1 g Sifee

dy dy
=24+ 2% 24+ 2y=2 %0) =190 T
0 5 t27=2 ¥0=1,y0) 2l

(¢) Test for an extremum of the functional :
I[y@)] = [y + y2 - 2y%y)dx, y(0) =1, y(1) = 2
where y' = dy/dx.
FeTE I[y(x)] = [y +y2 - 2y2)dx, y0) =1, y(D)=2 F 9 99 &
fag wem it
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8. (@) Determine the maximum error in evaluating the integral :
f; 2 cos xdx

by both the Trapezoidal and Simpson’s rules using four subintervals.
10

Solgeet don farme Frrl SR S9sre @1 T B0 g EAsRe [ cos xdx
&t Afghad e Fd HifeT |

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

the decimal point where : 10

@y _ 22 +y; y(0)=0.94
dx

TIeE & U M G& oy & W x = 0.1 |, IR fafa ¥ 3@ e,

3

STgl

@ x2+y; y(0)=0.94
dx
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