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(1)  Candidate should attempt Question Nos. 1 and 6 compulsorily and not

more than two from each Section of the remaining ones. In all, five
questions are to be attempted.

(it) Marks carried by each question are indicated at its end.
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SECTION - A
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Prove that a compact subset of a metric space 18 closed and bounded. Does
the converse hold ? Justify.

Give the statement of Caley’s theorem and prove it.

Show that an analytic function with constant argument is constant.

Prove that a commutative ring with unity is a field iff it has no proper ideal.
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Show that the sequence {f,(x)} where f.(x) = m is not uniformly

convergent on [0, 1].
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Show thatf pr dx is convergent.
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(@) AT f(x, Y)-_L2+ 2 8% Y =27 77, ® ) #0,0).
WiECiF  lim  f(r, y) FemE A el lim g(x,y)=0. 20
(x,y)—(0,0) x.y) = (0, 0)

(a) Prove that a bounded function f, having a finite numbers of point of

discontinuity on [a, b] is R integrable on [a, b].

©) Letftr,y)= 375, 8n ) = x—j_’T (% y) # 0, 0).

Show that  lim f(x, y) does not exist while lim x,y)=0.
(x, y) = (0, 0)( ) (x,y) —(0,0) g, y

4. F) o® 0<|z—1|<2Fﬁf(z)=(z_1)2(2_3) F (2~ 1) F HIHF TS FTeH

At ATt H e HifoTT | 20
(@) aRa>0,m >0, fag AT (R FHEE 5R1) 20
-———(;Oi’;’;zdx 75 (1 majems
0

(@) If0<|z-1|<2,then express

z
1(z) = @—1)(z-73) in a series of positive and negative power of (z — 1).

(b) Ifa>0,m>0,then prove that by contour integration

COS mx
_— —ma
(x2+a2)2dx 43(1+ma)e
0
5. (®) FHE px + qPy = 2 1 01 THIRET [T FAT | 20
(@) Bﬁ?ﬁﬁt{:r+s—6t=ysinx 20

(a)  Find the complete integral of the equation p2x + q%y = z.

(b) Solve:r+s—6t=ysinx
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6. (%) HI-Fgr Ay H ITATHR x = 0.1 %Wﬂ:x+yﬁwaﬁﬁq IfTmegfmx=0

Wy=1% | 10

(@) T ABCD %1 9731t AB 3R AD &I Tedi 2a 31X 2b ¥ | fe@my i A w g
. 1 3ab | .
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d
(a) Solve af =x +y for x = 0.1 by using Runge-Kutta method where x =0, y = 1.

(b) The length AB and AD of the sides of rectangle ABCD are 2a and 2b.
Show that the inclination of AB of one of the principal axes at A is
1. 3ab
2 fan 2(32 . bz) .

(c) A and B play a game, in which each has three coins a 5p, 10p and 20p. Each
select a coin without knowledge of the others choice. If the sum of the coins
is an odd amount, A wins B’s coins if the sum of coins is an even, B wins A’s
coin. Find the best strategy for each player and the value of the game.

7. (%) Fr=faiad GrRon F £(4) 1A T HieT 20
x 1 2 4 8 10
fx) 0 1 5 21

(@) A-U6E fafe gRIA[12 %1 9 Svmerd & ¥ U 3ist a% 3 $T | 20
(a) Determine f'(4) from the following table or data :

X 1 2 -+ 8 10
f(x) O 1 s 21 27

(b) Obtain the value of \/ﬁ to five places of decimal by Newton-Raphson

method.
8. (%) farciaw fafy 1 3w FXd gu i weiieor e =t 867 S ST : 20
xl+x2:1
2x,+x,=3
(@) WIAAT y? = 4ax TG x2 = 4ay F =19 HT STHA TF HITAT | 20
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2x) +x,=3
(b) Find the area between the parabolas y? = 4ax and x? = 4ay.

3.
@) W=, y, z)waﬁwmw&n(gf’gz ’3er rz) q fear ST & o fag

T 6 ot TR e e i v "‘;[29 3

(@) ﬁ@m%aﬁwaﬁwﬁawwﬁwéﬂmA(x2+y2+z2)-3’2ztan-'(f)
o T 8 T T T T A0 (12 + y2 +22) = K23 (2 + y2)B R R & |

(a) If velocity of an incompressible fluid at the point (x, Y, z) is given by

3xz 3yz 3z%-1?
(_;ng,_rng,_z_ﬁ__] Prove that the liquid motion is possible and velocity

... cosB
potential is 2

(b) Show that if the velocity potential of an irrotational motion is equal to
A (% +y? +22)324 tan‘l(ﬂ then the lines of flow on the series of surfaces

are (x? + y2 +2z2)=K?23 (% y2)2f3 .

(%) 7 fo <t 0 = 7 AR 0 =~ e, frg r=c, 0 = o WA 3 e g

U 19 % HROT U T 3Trart g id & 31 fra =t @ o =1 a7 o & 36 9
¥ UMl Wl | 4R Wed [1d S0 AR feEmRn B ouw vt § § o, 9%
rsin3a=c3sin30 FlewaTE |

(@) 1SERT i 0% Seeiz 1 afdfara uh et & arde fae o1t et % % 9 S 2,
Jieier fo=g T 0% Saeie & |

: . T T . . :
(a) Between the fixed boundaries 0 = 6 and 0 = 6 there is two dimensional

liquid motion due to a source at the point r =c¢, 8 = ot and a sink at the origin,
absorbing water at the same rate as the source produce it. Find the
stream function and show that one of the streamlines is a part of the curve
r? sin 30t = ¢3 sin 30.

(b)  Show that the image with regard to the sphere of a doublet whose axis passes
through the centre of the sphere is a doublet at the inverse point.
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