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INSTRUCTION: Answer Any Four Questions Time:2 Hours
1. (a) (i) let A, B,C and D be vectors such that

Ax(BxC)=B(A-C)—C(A-B). (11
Determine P, x (P, x P)+ P x (Pyx P)+P; x (P1 x P), where P(z =1,2,3)
are vectors.
(if) If in addition to (1.1), A - (B x C) = (A x B) - C, show that

(A x B)Q(C’xD)=(A-O)(B-D)—(A-D)(B-C’).

Hence determine the value of

(AxB)-(CxD)+(BxC)-(AxD)+(C><A)-(B><D).

(b) Givenr, = 2i+j+k,ry=5i~3542k,r = - 2(—j—3k, Ty = 3i— 24 — 5k, determine

scalars A;, A; and )3 so that

3
= Z )\.,;T','.
i=1
(c) Let u and v be non-collinear vectors and
P= Qz+y+u+ (z + 4y, Q= (2m»—3y—1)u+(y——2:r+2)v
determine 2z — 3y if 3P -2Q = 0.

2. (a) A particle moves so that its position vector is given by r = cos w#i +sin wtj where
w is a constant. Show that
(i) the velocity v of the particle is perpendicular to T,
(ii) the acceleration q is directed toward the origin and its magnitude proportional
to the distance from the origin,

(il) r x v is a constant vector,



(b) (i) If P =sinti + costj + tk, Q = costi —sintj — 3k and R = 2i — 3j — k, find

d
=(PxQxR)

at t =0.
If e; and e, are constant vectors and X is a scalar, and given that H =
e~*%(e; sin Ay + e3 cos \y), determine |
or2 Oy’
3. (a) Let F = (4zy — 3x%22)i+22%j — 2232k and r = xi + yj + 2k, a space curve. Show
that /1* F' . dr is independent of the curve I" joining any two given points. Show

also that there exists a differentiable function ¢ such that F = V¢.
—yi+ 27

(b) Consider A = P

(i) Vx A and

(ii) § A - dr around any closed curve.

. Compute

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 V - (PU) = (VP)-U + U(V - P).
(b) ()If ¢ = ¢ x r, where c is a constant vector and r = zi + yj + zk, show that
c=1(V xg).
(i) Determine constants A1, AdsandMs such that u = (z + 2y + A\ 2)i + (Aoz — 3y —
2)j + (4 + \sy + 22)k is conservative.

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

theorem.

(b) 1) f F =V¢ and V- F = 0, show that

I/ /R(F-F)dr= / /3 ¢F.nds;



/P e % a.dr

isiny + jcosy and is the rectangle with vertices
(0,0,0), (m,0,0), (7, %,0), (0, Z,0).

where ¢

6. (a) Given that z =

P8in 6 cos Y = psing Sing and » — pcosé, determine_

Hence compute

where 4 = z,2; | (23y
hemisphere and the zy

(b) (i) Consider

A = Bymy,

my = Ckgnl; (i, /C,l = 1, 2)
Expand the repeated sum completely.

J Sk
(if) Write the terms of g, = gjk%z?—;—s, N = 3.
(i) I
Z1

=Zuy, + T127,
T2 = To17, + T27,
and
| Y1 = z1yu; + 212Us

Uy = 201uy + Z20Un

write the expression for the Z;’s in index notation



