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SECTION - A
1. (aJ Let G be an infinite cyclic group. Prove that e is the only element in G of finite
order. [10]
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(b) Let lmal‘c;rnmutative ring. Prove that an ideal P of Ris a mﬂ
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1.

- .
only if P 'S an integral domain. [10]
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1. (¢) Show that Isinxdx =1-cost, by using Riemann integral.
0
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* (d) Use Cauchy’s theorem and/or Cauchy integral formula to evaluate the follow;
integrals. b
, log(z41)
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1. (e) Findan optimal solution /w ng L.P.P. be computing all basic solutions
and then finding one tl-@(t maximizes the objective function :
2x, + 3x, - X, + 4x, = 8, x, - = 2%, + 6%, - Tx,==3
X,) Xp Xy X, 20, Max. Z = 2x, + 3x, + 4%, + 7X,. [10]
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3. (b) Show that I] v X dx is conditionally convergent. [16]
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e
3. (g Solve the followin

g linear programming problem by simplex method,
Max. Z=—2xl - X
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BECTION - B

5. (a) (i) Form partial differential equation by climinating function f from z=y+2f(1/x
+logy).

(ii) Solve (x-y)p + (x + y) q = 2xz
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5. (b) Solve (D?+ DD'-6D”)z=x;i_i’.n___(x+y).
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5. (c] A rocket is launched from the ground. Its aWtcred during the

e:, .
¥ R ——

1
first 80 seconds and is given in the table below. Using Simpson’s Erd rule, find

thézfloci})'\'lo{ the rocket at ¢ = 80 scconds.

O

[tfsec): Jo] 10 ] 20 | 30 | 40 [ 50 [ 60 | 70 | 8D

[rfem /sec’): [30 [ 31.63 | 33.34 [3547 [37.75 | 40.33 | 43.25 [ 46.69 | 50.67
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5. (d) () Simplify the expression 4= XY + XZ + XVZ(XY + Z)

(ii) Simplify the Boolean expression ¥ = AB+A+8B
Prepare truth table to show that the simplified expression is correct. [10]

Y- .')(‘( £ ﬁ 4 X\?Z(XY'¥Z>
T:XY ¢ 7 + x¥z 4 x¥2 A&;{K;@b&;m‘””

\{:YY ‘f)'(—:l‘(*)(‘?% = X4X =X
N X (N1 ¥ 2) Xz —3 DIT bbbl ov
Ve x (@D ftee)] € Detshudecds
T X [Yt2] + %2
N o= XYt X7 +x2
Y v X4 o

o
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1) Y= AR + INTY ]
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S. (¢) Show that the M.I. of an ellipse of mass M and semi-axes a and b aboyt a tangent

.5 ;
is ZMp’. where p is the perpendicular from the centre on the tangent, [10]
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Ts pcot™sfRomeo = T
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6. (a) (l) Find a complete integral of 22 = pqxy.
(ii) Reduce the equation

2 2
0°z/9x* +2(3% /9%3y)+9%2/3y* =0 to canonical form and hence solve it.

g " [6+12=18]
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e dX 1 33=dd 1 Y=
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7. fai A tant string of length [ has its ends x = = 0 and x = ! fixed. The
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7. (b) (i) Using Runge-Kutta method of fourth order, solve a%=—“z, +§z with ¥(0) « 1
ESSN
x=0.2, 04. S

(ii) Convert 1011101.1011 to octal and then to hexadecimal.
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7. () Prove that the velocity potentials ¢, = x2 - y2? and 9, = r'/? cos(8/2) are solutions of
the Laplace equation and the velocity potential 9, = (x~y?) + r'/2 cos(8/2) satisfies
v, = 0. [13]
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8. (a) A square plate is bounded by the lines x =0,y =0, X = 10 and ¥ % 10. Its faces
are insulated. The temperature along the upper horizontal edge is

ont given by yfy,
10) = x (10 - x) while the other three faces are kept at 0°C. Find the steady state
temperature in the plane. 1
ulwe)s a(10%)
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(b) (i) Convert hexadecimal number 2647 to octal.
(ii) Convert hexadecimal mumber 4A.67 to binary.
(iii) A committee of three approves proposal by majority vote. Each member can vote
for the proposal by pressing a button at the side of their chairs. These three
buttons are connected to a light bulb. For a proposal whenever the majority
of votes takes place, a light bulb is turned on. Design a circuit as simple as
possible so that the current passes and the light bulb is turned on only when
the proposal is approved. [3+3+10=1¢]
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i tre is at rest, vibrates radically in a5

e of radius R, whose cen s at : '
8. (¢ A Sp:xe:'essible fluid of density P, which is at rest at infinity. If the i
;:;l‘:\i P is [1, show that the pressure at the surface of the sphere at | "
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