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SECTION - A
Suppose that H is a subgroup of a group G such that whenever Ha + Hb then
aH # bH. Prove that H is a normal subgroup of G. Is the converse true? Justify(10)

1. a)

b)

C)

e
21

Show that the series 1+ n
_–4.r

– = +' ' ' is uniformly convergent for all real x? 0.

(10)
If /(z) is an analytic function of z = ( x + 4) , then prove that

9 I

:= * :: 1*.(/('))' ==/’(,)=ax' a/ JI \' ~ '’
Prove that a basic feasible solution to a linear programming problem corresponds to

an extreme point of the convex set of feasible solutions. (10)
Prove that the surface whose tangent planes cut off an intercept of constant length a

[
(10)

d)

e)

a)

from the z - axis is z = XP (y / x) + a , where P is an arbitrary function. (10)

2. Let G be a non-Abelian group, and Z(G) = {x C G '. xg= gx, \jg e G} , then prove that

i) Z (G) is a normal subgroup of G, and quotient group G/Z(G) cannot be cyclic.

ii) if HIs a normal subgroup of G with IHI = 2, then A g Z (G ) . (20)

S t a t e 1EII11HH•qq1 a U C h y1 S i][][t e gr a 1 fo rmU 1 a and prove M / & = 1 ) where Cisb)

C)

the circle lzl = 1 (15)

Let f : [a, b] –>IR be a continuous function. Prove that/ is Riemann integrable. (15)

3. a)

b)

C)

Let R be a ring such that {0} and Rare the only right ideals of R. Show that either R is

a division ring or has prime number of elements such that ab = 0, \f gb e R. (20)
Show that the function/(x, y, z )=log ( 12 +)'2 +z2 )3 – 2(13+)'3+ F), (x, y, z) # (0, 0, 0)
has only one extreme value, log(3/e2) . (15)

Find three different Laurent series representations for the nlnction /(z) ==

(15)involving powers of z.
27r

Using contour integration, evaluate /dO, – 1 < a < 1 .

Solve, by simplex method, the system of linear equations
x, +x, = 1

21, + x, = 4 (15)
Let D be an integral domain. Let a b e D be such that a” = b" , a” = b" for two
relatively prime positive integers m and n. Prove that a = b. Is the result true, if D is
not an integral domain? Justify . (15)

cos 20
4. a)

b)

C)

(20)
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SECTION - B

By solving the dual of the following linear programming problem, show that the given
problem has no feasible solution.

Minimize z =x,

5. a)

211 +12 ? 2,

Subject to – x1 – 12 > 1,

x, , x, ? 0. (10)
Find the surface which intersects the surfaces of the system z (x +y ) = c (3z + 1 )

orthogonally and which passes through the circle 12 +/ =1, z= 1. (10)

FhM the root of the equation ie " = 3 by Regula-Falsi method correct to three decimal

places. (10)

Find the general solution of the partial differential equation

b)

C)

d)

e)

(4a -ADD’ +D' 2) z = 16 log (x + b) , where D = t and D' = {
Prove that the liquid motion is possible when velocity at (x, y) is given by

(10)

ax – by

x2 + y
9

Also determine the velocity potential and pressure at any point (x, y). (10)

6. a) Find the initial basic feasible solution of dre following transportation cost problem

byVogel's approximation method and use it to find its optimal solution. (20)
Destination

21
32
25
40 30

Availability
30

50

20

Source

Demand

Solve the following system of linear equations
IOl. + x. + x, = 12

21. +101, + x. = 13

2x. + 2; +101, = 14

correct up to 4 significant figures by Gauss-Seidel iterative method.
Write the dual of the following linear programming problem:
maximize z = 81, + 31, – 21,

subject to x, – 6x;+ x, 22
51, + 71, – 21, = – 4

x1 $ 0, 12 ? 0, 13 unrestricted
Also verify that the dual of dual is primal.

b)

(20)

C)

(10)
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7. a) A tank in discharging water through an orifice at a depth of x meter below the surface
of the water whose area is A m2. The following are the values of x for the corresponding
values ofA
A 1.257 1.39 1.52

TI 05

I

X

1.65

1.95

1.809

ml
1.962

V2

2.123

2.40

2.295

2.55 I
2.462 [ 2.650

nb8
2.827

j3

Using Simpson's 1/3 rule in the formula (0.018)r = J ,3'i M, calculate r the

time in seconds for the level of the water to drop from 3.0 m to 1.5 m above the
orifice. (20)

i) Write the Boolean expression (x A (y' V z) ) Vz’ in both disjunctive and

conjunctive normal forms.

Let a non-negative integer < 10 be given by its binary representation: a3 a2 a1 ao

If ,41 is the statement that a' is 1, construct a logic circuit corresponding to

the condition that the given integer is prime. (15)
Two sources, each of strength m are placed at the points (-a, 0), ( a, 0) and a sink of

strength 2m at the origin. Show that the stream lines are the curves

(x2 +2)2 = a2 (12 -y + hIP ) , where X is a variable parameter.

b)

11)

C)

Show also that the fluid speed at any point is 2/Ha , where r1 , 72 , r3 are the distances
q 66

from the sources and the sink. (15)

8. a)

b)

Find a complete integral and the singular integral of the non- linear partial differential
equation given by

2xy ( px +g)')+ pq = 4 xpz ; p = az / dx, g = az / ay (20)

A hollow cylinder of radius a is fixed with its axis horizontal, inside it rolls without
slipping a solid cylinder of radius b, whose velocity in its lowest position is given.
If the moving cylinder makes small oscillations about the lowest point of the fixed

cylinder, then show that the time period of the small oscillation is 2 T . D
(15)

g

Using Runge-Kutta method of second order, solve for y(0. 1 ) andy(0.2) given thatC)

y (0) = 1 (15)
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