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SECTION - A
1. (a) IfG/Z(G)is cyclic, show that G is abelian, Where Z(G) is centre of G. [10]
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1. (c) A twice differentiable function fis such that fla) = filb) =0 and fic) > 0, fora < c < b.
Prove that there is at least one value : between a and b for which f"(Z) < 0. [10]
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1.

(d) Evaluate the following integrals by using Cauchy’s integral formula :
(sinz)°

- lmj :
(1) _[ dz where c is circle |z| = 1. /r
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1. (e) A firm makes two types of furniture chairs and tables. The contribution for each
product as calculated by the accounting department is Rs. 20/- per chair and
Rs. 30/- per table. Both products are processed on three machines M|, M,, M,

The time required in hours by each product and total time available in hours per
week on each machine are as follows :

Machine Chairs Table | Available Time
M, 3 3 36
M, 5 2 50
M; 2 6 60
How should the manufacturer schedule his production in order to maximize
contribution ? Solve graphically. ( [10]
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2. (a) (i) Letx belongto agroup. If x? # e while x° = e, prove that x* # e and x* # e. What
can we say about the order of x ?

(18]
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[

3. (a) Let fbe an isomorphism of a ring R onto a ring R’. Show that
() If R is an integral domain, then R’ is also an integral domain. ,
(i) If R is a field, then R’ is also a field.
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3. (b) A function fis defined on [0, 1] by
fix) = x, if x is rational

= 1 - x, if x is irrational.
Show that fis not integrable on [0, 1]. [15]
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3. (c) Solve the following LPP by using Simplex method.
Maximize z = 8x,, subject to the constraints :
X —-X,2 0,2x, +3x £ 6 and x , x, are unrestricted.
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4. (a) Find the

gcd. of 11 +7iand 18 -iin Z [i].
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4. (c} (i) Hu-v=(x—y)(x?+4xy + y? and f[z) = u + iv is an analytic function of z = x
+ iy, find f(z) in terms of z.
(ii) The function f(z) has a double pole at z = 0 with residue 2, a simple pole at
z = 1 with residue 2, is analytic at all other finite points of the plane and is
bounded as |z| — «. Iff(2) = 5, f(-1) = 2, find {(z).
[12]
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4. (d) Five salesmen are to be assigned to five territories. Based on the past performance,
the following table shows the annual sales (in rupees lakhs) that can be generated
by each salesman in each territory. find the optimum assxgnment

—

Salesman | T " s T, T.
S, {26 14 10 12 9
S, 31 (22 30 14 16
S 15 18 16 25 (30
S, 17 12 21 Gy |25
S 20 19 25) 16 10
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SECTION - B
' 5. (a) Solve (D?-4D?)z = (4x/y?) - (y/x?). [10]
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S. (b) Reduce y2(¢’z/cx?) + x*(¢?z/cv?) = 0 to canonical form

(10]
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5. (c)

¥ 1
The equation 2e " = -
x+2 x+1

has two roots greater than - 1. Calculate these

roots correct to five decimal places.

fx)= L€

o —
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S. (d) Convert the following :
(1) (41.6875),, to binary number
(i) (101101),to decimal number
(iil) (AF63),, to decimal number
(iv)(101111011111), to hexadecimal number
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S.

(e) A velocity field is given by @ = - xi + (v + t) j. Find the@tream functi(ﬁland the
stream lines for this fieldat t = 2. ~ Z (10}
—

OV % --*'7‘7; t (‘f*t)J

SFE S -g _ d
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an L g dw & -k
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6. (a) Form partial differential equation by eliminating arbitrary functions fand g from
z =[x~y + glx* +y).
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6. (b) Find a complete integral of 16p?z? + 9q°z? + 4
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6. (c) Find the characteristics of the equatior‘ pq =Xy an]i determine the integral surface

which passes through the cune z = x,y = 0. <= (16]
dx . £ w [§-r )
= ) .
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6.

(d) A thin rectangular homogeneous thermally conducting plate lies int he xy-plane |
defined by 0 < x < a, 0 <y < b. The edge y = 0 is held at the temperature Tx(x — a),

where T is a constant, while the remaining edges are held at 0°. The other faces
are insulated and no internal sources and sinks are present. Find the steady

state temperature inside the plate. ' T 2- ) [18]
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