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TIME ALLOWED: 3 HOURS MAXIMUM MARKS:100

(i) Attempt FIVE questions in all by selecting at least THREE questions from
SECTION-A and TWO question from SECTION-B. All questions carry EQUAL

NOTE:
marks.
(if) Use of Scientific Calculator is allowed.
SECTION - A
Q.1. (@) Letthe function f = [-2, 2] — R be defined by f(x) = |x|. Show that f is continuous at x = 0 but it
is not differentiable at x = 0. Will there exist a point ¢ in ]-1, 1[ such that
f'(cy=0or f()-Ff(-)=21'(c)? (10)
1
(b) Evaluate Lim L+x)—e (10)
X—0 X
Q.2. (a) Find the asymptotes of the curve defined by the equation
(x—y)? (¢ +y?) = 10(x —y) X* + 12y* +2x +y = 0 (10)
(b) Test the convergence of the series
Zik k>0
n=1 n
How do we call this series? (10)
Q.3. (8) Find the area enclosed by the parabola y* + 16x + 6y — 71 =0 and the line 4x +y +7=0 (10)
(b) - Find the volume of the solid generated by revolving about the y-axis the area of the triangle with
vertices at (2,1), (6,1) and (4,5). (10)
2 2
Q4. (a) Ifu=are Sin(x;y),show thatxa—u+ ya—u:tanu. (20)
X+Yy OX oy
(b) Integrate F(x,y)= 41 1 over theregion R:0 < x<8, Yx < y<?2 (10)
Q.5. (a) Let X be the set of all (bounded or unbounded) sequences of complex numbers. Ifd: X x X - R
is defined as
d(x,y) = _JM
i12' 1+ ‘fj —771‘
where x = (§j )and y= (77,- ) then show that d is a metricon X. (10)
(b) Prove that the mapping:

T:(X,d,)—>(Y,d,)

N . - (10)
Is continuous at a point x,¢ X < x, — X, impliesTx, — Tx,.
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Q.6. (a)

(b)

Q.7. (3)

(b)

Q.8. (a)

()

SECTION -B

— (1+i)+(1.3+ 2it
1+it

and maximum distance of Z from the origin.

Find the complex number Z satisfying the equation
Z?+(2i-3)Z+(5-i)=0

Show that the function
u(x,y) = 4xy — 3x + 2
is harmonic. Construct the corresponding analytic function

f(z) = u(x,y) +iv (x,y)
Find the Fourier Series of the function

X, O<x<rx
f(x)=

2T — X, T<X<27
period 27

Evaluate the following integral by using Canchy Integral Formula:
4 -3z

[ —

: 2

z-1)z-2)
where Cis the circle|z| :g

Prove that

T do 2z
gl—ZpCosﬁ— p? 1-p?
whereo<p < 1.

*khhhhkhkkkhkhkhkhkiihikikikkk

, then show that the locus of Z is a circle. Also calculate the minimum

(10)

(10)

(10)

(10)

(10)

(10)
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