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NOTE: Attempt any SEVEN questions. All questions carry equal marks 7x10=70
Use of Non-programmable scientific calculator is allowed.

1. a. Reduce 1 — cosa + i sina to the modules, amplitude form.
b.  Find the real values of x, y so that —3 + ix?y and x% + y + 4i
may represent complex conjugate numbers

2. a. The centre of a regular hexagon is at the origin and one vertex is

given by V3 + i on the argand diagram. Determine the other vertices.

b. Find the locus of Z when,

: Z+i . . Z-i . N
(i) When P real. (ii) When ~5 18 purely imaginary.
3. Findwhatcurve ZZ + (1+i)Z+ (1 —i)Z = 0 represents?

4. a. If « B are the roots of the equation, x* — 2x + 4 = 0 prove that

nrm
a™ + p" = 2”“605?

b.  Expand cos” @ in terms of cos 8

5. a. Find the n" derivative of e>* cos x cos 3x

b. Ify =log (x +V1+ x2)2 prove that
(1+x%) Y2 + 2+ Dxyng + n?y, =0

6. a. Verify Rolle’s theorem for f(x) = (x + 2)3 (x — 3)*in (-2,3) .



b. Verify Lagrange’s mean value theorem for the function f(x) =

log. x in[1, e]

Expand eS™* by Maclaurin’s series upto to the term containing x*
1

a. Ifu=(x%+ y%?+ z2)7z prove that

0%u N 0%u N 0°u
0x? dy? 0z?

=0

: 2y+3
b.  Ifsinu = —=22_ showthat xu, + yu, + zu, =0
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(a) Discuss the maxima and minima of f(x,y) = x3y?(1 —x — y)

(b) Find the dimensions of the rectangular box, open at the top, of

maximum capacity whose surface area is 432 sq. cm.



