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Section A
1(a) Every quotient group of a cyclic group is cyclic, but converse is not true
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1(b) If f(z) = u + ivis analytic function and u — v = e*(cos y —sin y)
Find f(z) (10)
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(10) |

1(c) Show that [ log sin xdx is convergent
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1(d) A firm can produce three types of cloth 4, B and C. Three kinds of wool is
required for it, say red, green and blue wools. One unit length of type A
cloth needs 2 yards of red wool, 5 yards of blue wools, one unit length of
type B cloth needs 3 yards of red wool, 4 yards of green wool, and 2
yards of blue wool, and one unit length of type C cloth needs 6 yards of
green and 5 yards of blue wools. The firm has only a stock of 10 yards
of  red wool, 12 yards of green wool, and 17 yards of blue wool. It is
assumed that the income obtained from one unit length of type 4, B and
C are Rs 4.00,5.00 and 6.00 respectively. Determine how the firm

should use the available material, so as to maximize the income from
the finished cloths. (10)
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1(e) Show that

. v—4 .
77 <tan!v—tan~! u< =, if0<u<v,

14 p? . 14+u
n_ 3 -4 _=,1 |
and deduce that S + —~ < tan™! < T+ (10) |
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3(a) Evaluate the contour integral [ f(z)dz

andthecurve Cis
(a) the semicircle z = 2¢ (0 < 6 < n);
(b) the semicircle z = 2¢! (x < 0 < 2n);
(c) the circle z = 2" (0 < 6 < 2n).
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3(b) If f(x) be defined on [0,2] as follows,

f(x) =x+ x?% when x is rational.
= x? + x3, when x is irrational

then evaluate the upper and lower Riemann integrals of f over [0,2] and
show that f is not R integrable over [0,2].
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3(c) Solve the following LP problem by using the two-phase simplex method.
Minimize Z = x; — 2x, — 3x3

subject to the constraints

() —2x; + x, + 3x3 = 2,

(i) 2x, + 3x, +4x; =1

and

X1, X2,X3 = 0. (20)
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i 4(a) If F is a field, then F[x] is a Euclidean domain : (20)
i
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2 2 30 -p+p?

4(b) Prove that fon%;rﬁd0=nll’+:,0<p<l. (15)
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4(c) Apply MODI method to obtain optimal solution of transportation problem

D, D, D, D, | Supply
s, 19 30 50 10 2
S 70 30 40 6 9
s, 10 8 70 20 - 18
Demand 5 8 7 14 34
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Section B

5(a) Find the differential equation of all spheres whose radii are the same (10)
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5(b) Simplify the expression AB + AC + ABC(AB + C) (10

F=abthct A (Ante)

= RO+ AC 4
= AD LR AT 4 Abe (AD)+ ABC C
= RAB AL 40+ ABC

= R4 D+ ACC

= pembAC+C

A AR \
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5(c) Find the necessary and sufficient condition that vortex lines may be at
right angles to the streamlines. (10)
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| 5(d) Explain the main steps of the Gauss-Jordan method and apply this

|
2 6 6 |

method to find the inverse of the matrix [§ 8 6]-‘ - (19
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5(e) A uniform lamina is bounded by a parabolic are of latus rectum 4aq, and a
double ordinates at a distance b from the vertex. If b = (a/3)(7 + 4V7).
Show that two of the principal axes at the end of a latus rectum are the
tangent and normal there : (10)
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7(a) Obtain temperature distribution y(x, t) in a uniform bar of unit length
whose one end is kept at 10°C and the other end is insulated. Further it
is giventhaty(x,0)=1-x,0<x<1. . o (20)
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7@)Wmmmhﬂ1eformofaﬂowdlanforNewton—Raphson '
method. Describe the cases of failure of this method. (15)
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A two-dimensional flow field is given by = xy.
(a) Show that the flow is irrotational.
(b) Find the velocity potential. |
(c) Verify that  and ¢ satisfy the Laplace equation. '
(d) Find the streamlines and potential lines. (15)
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