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Answer any FIVE Questions (5 x 20 = 100 Marks)

1. a) GivenR = sin ti + cos tj + tk, find () 5 dtz,( o |5} @ |dt2 (5 Marks)

b) A particle moves along the curve x = 2t2, y=t?—4t, z=3t—5, wheretisthe
time. Find the components of its velocity and acceleration at time t = 1 in the

direction? — 37 + 2k. (10 Marks)
c) For the curve x = et cost,y = sint, z = e'. Find the velocity and acceleration of the
particle moving on the curve at = 0 . (5 Marks)
2. a) Ifd(x,y,2) = x%y + y?x + 22 find V¢ at the point (1,1,1) (5 Marks)
b) If # = xT + yj + zk and r = |#| prove that Vr = %F and V% = ;—: (10 Marks)
¢) If # = x7 + yJ + zk and r = || prove that V(logr) = r% (5 Marks)
3. a) If f(1) = (3t — )i+ (2 - 60)] — 4t k find [’ f(£)dt. (5 Marks)

b) The acceleration & of a particle at any time is given by @ = e~'7 — 6(t + 1)j + 3sin ¢ k.
If the velocity and displacement are zero at time ¢=0find the velocity and displacement

vector. (5 Marks)

c) Prove that [ # >< o dz—r >< = + ¢ and evaluatef 7 >< dt where 7 = 5¢27 + tj — t3k.

(10 Marks)
4. a) Obtain a Fourier series expression for e*in the interval —m < x < 7. (5 Marks)
b) Obtain a Fourier series for f(x) = —m<x<0 Deduce 1 — = ++—2 .. .....=Z
2 0<x<m 3 5 7 4
(10 Marks)
c) Show that foe all values of x on (=, 7), > = sinx — Sinzzx + Sin:’x - Sirfx 4 00,

(5 Marks)



5. a)Provethat F[f(x)] = F(—s). (5 Marks)

b) Show that F[[ f (x)dx] = (F_ (js)).

(5 Marks)

cosx if 0<x<1

¢) Find the Fourier transform of f(x) = { 0  otherwise

(10 Marks)

6. a) Find the acceleration of the particle which moves along the curve x = 2sin3t,y =
2cos3t,z=3tat t = g (5 Marks)

- - . - d_) - 7 dz-> -
b)If ¥ =acos wt+ bsinwt show that rxd—Z—waxb,d—tr:—a)zr (10 Marks)

¢) If A = 5t%i + tj — t*k and B = sin t1 — cosj, find = (A~ B). (5 Marks)

7. a) If F = 3xyi — y?J. Evaluate [ F.d7 where C is the curve on the xy plane y = 2x? from
(0,0) to (1,2). (5 Marks)

b) If F = (3x% + 6y)T — 14yz] + 20xz2k evaluate [ F.d# from (0,0,0) to (1,0,0) along
the following paths.

Yx=t y=t? z=t3
(ii) The straight lines from (0,0,0 to (1,1,0) then to (1,1,0) and then to(1,1,1).
(ii1) The straight line joining (0,0,0) and (1,1,1). (10 Marks)

c) Find the total work done in moving a particle in a force field given by F= 3xyl — 5z +
10xk alongthe curve x = t2+ 1, y = 2t2, z=t3fromt =1 to t = 2. (5 Marks)



