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Determine PI X (P2 X P3) + P2 X (P3 X Pr) + P3 X (PI X g), where Pi(i = 1,2,3)

(b) Given rl = 2i+ j +k, r2 = i-3j+2k, r3 = 2i - j -3k, r4 = 3i-2j -5k, determine

scalars AI, A2 and A3 so that
3

r4 = L Airi'
'i=d

2. (a) A particle moves so that its position vector is given by r = coswti+sinwtj where

w is a constant. Show that
.

(i) the velocity v of the particle is perpendicular to r,

(ii) the acceleration a is directed toward the origin and its magnitude proportional

to the distance from the origin,

(iii) r x v is a constant vector.



d
dt(P x Q x R)

If el and e2 are constant vectors and A is a scalar, and given that H -

e->-X(el sinAy + e2 cas AY), determine

3. (a) Let F = (4xy - 3x2 z2)i + 2x2j - 2x3zk and r = xi + yj + zk, a space curve. Show

that lr. F . dr is independent of the curve r joining any two given points. Show

also that there exists a differentiable function ¢ such that F = 'V'¢.
. -yi+xj

(b) ConsIder A = 2 2' Compute
x +y

(i) \J x A and

(ii) i A . dr around any closed curve.

4. (a) Let P be a scalar field and U a vector field. What do you understand by

(i) gradient of P, (ii) divergence U and (iii) curl of U.

(iv)Show that \J. (PU) = ('\7P) . U + U(\J . P).

(b) (i)1f q = c x r, where c is a constant vector and r = xi + yj + zk, show that

c = H\l x q).

(ii) Determine constants AI, A2andA3 such that u = (x + 2y + AlZ)i + (A2X - 3y-

z)j + (4x + A3Y + 2z)k is conservative.

5. (a) State (i) the divergence theorem, (ii) the Green's theorem and, (iii) the Stoke's

theorem.

J J k(F. F)dT = J is ¢F.ndS,



where S is a closed surface enclosing the region R.

(ii) Use Stoke's theorem to evaluate the line integral

(0,0,0), (1[, 0, 0), (i, ~,O), (0, ~,O).

8(x,y,z)
8(p, (}, rf>r

! ! [V'.AdV,

where A = xz2i + (x2y - Z3)j + (2xy +y2 z)k and V is the region bounded by the

hemisphere and the xy-plane.

Expand the repeated sum completely.
8xj oxk

(ii) Write the terms of 9rs = 9jlc OX"oxs' N = 3.

(Hi) If


