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Paper IL
Time : 3 Hours | Maximum Marks : 150
Note _ — Aftempt, Five questions in all.- Question No. 1 is

compulsory. Attempt any other four questions from
the rest. All questions carry equal marks. Use of
scieﬁtiﬁc non-programmable calculatqr will be allowed
for numerical analysis part.
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is_a permutation on five symbols, 'then find A3

and order of A.
Test the convergence of the integral :
j: e = dx .
Prove that every Cauchy sequence is bounded.

Prove that the set of real numbers R and the

ﬁinction defined aé follows :

d:d(x,y)=|lx—y|Vx,yeR
form a metric space.

Solve the following partial differential

equation :

p2'+q2—2px—2qy+1=0.
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62 ' Draw a flow chart to print all even numbers

between 1 and 50.
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P2 +q2—2px—2gqy +1=0
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%1 gare-dfasd SasTl
(@) State and prove Cayley’s Theorem.

(®) Let I be the additive group of Integers. Let

be the 'subgi'oup‘ of I such that :

=

H={mx:xe€l}, -

where m is a fixed integer. Write the element
- o | '
of the quotient group H - Also prepare a

when m = 5.

composition table for qH
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H={mx:xel},
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Let f be bounded on [a, &]. Then prove that f is
R-integrable over [a, b] iff given € > 0 there exists

a partition P of [a, b] such that :

0<U(,P)-L(f,P)<e.

P.T.A).
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®b) For the functions :

f(x)=x, g(x)=e¢e%,

then verify the second mean value theorem in the

~ interval [-1, 1].
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O0<UW,P)-L(f,P)<ec.
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Find whether the following series is convergent

or divergent :

o 2%t 9242 - 22 42 g2 -
+ == S ST i
3.4 3.4.5.6 3.4.5.6.7.8

x

ST

Prove that the metric space (R, d) is complete,
where d is the usual metric for the set of real

numbers R.

(37) | sifse FF fFe=afafeaa 9o s ® = saard

23 22.x4 22.42 6 22.42.62 8
x- + -+ =x -+ - X
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5, (a) If f(z2)=u+iv is an analytic function of

z=x+1Iy and
u—v=e*“(cosy —siny),
find flz) in terms of =z.

®) If w = f(z) represents a conformal transformation
of a domain D in the z-plane into a domain D’
of the w-plane, then prove that f{z) is an analytic

function of z in D.

() af€ fz)=u+iv, z=x + iy T TH A¥ASH B

T 3R
u—v=e*(cosy —siny),

ﬂz)aﬁz,%qﬁﬁmaﬁﬁﬁﬁl
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(F) AR w=flz) T D T T § TH STIH
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(@) Solve :
pxy + pq + qy = y=z.
b) Solve 'by Monge’s method :
pq = x(ps — qr).
() BA HifSQ
P“ZY+Pq+qy=y2°

(&) A = fafay @ sa wifSg

pq = x(ps — qr)-

P.T.O.
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(a) If

x I
e d _
—_ e *. &™)
n! dx" -

L, (x)=

then find Laplace transform L{L,(x); p}, p>1.

b) Find the extremal curve of the functional :

/2 _
Liy(x), 2N = [ {(y)% + (2 + 2yz} dx
0 -

given that :

7 : Ty
y(0) =0, y[—z—)——l, z(0) =0, z('z‘“)—l.
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/2 "
Ilyx), 2001 = [ ()% +(@H? + 2yzh dx |
0

F1 =9 a% Fa hitew, fgar g 7 % -
T » T
v(0) =0, y(zj z(0) =0, 2(2) :
8. (@) Find the roots of the quadratic equation :

X2 _Bx+2=0,

correct to four decimal places by the Newton-

Raphson method.

| ~ . (B) Evaluate :

g 5
; ; 1 -3 2
using Simpson’s 3 and 3 rule. Hence obtain the

approximate value of 7 in each case.

P.T.0.
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(31) =E=a-Xwaa fafy g fgama gt -
x2 -5x+2=0
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