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INSTRUCTIONS

Answer question ONE and any other TWO questions

QUESTION ONE (30 MARKS)
a) Giventhat A =5/ =2 + 3k, B=3i + j- 2k and C =1 - 3]+ 4k . Determine the following;
1. A [ﬁé X 6) (4 marks)
ii. AX (é X 6) (5 marks)
- A A A — A A A d e dé
ii. 1A= -1]+Qr-1)k, and B=(2t-3) + ] -1k, evaluate E{sz}
at the point ¢ =1 (3 marks)
b) Calculate the equation of the plane determined by the points
P(2,-1,1), P,(3.2,-1) and P,(-1,3,2) (4 marks)
c) Evaluate the directional derivative of @ = x? vz + 4x7% at (1, -2, - 1) in the
direction 2 — } -2k (4 marks)
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d) Calculate the work done in moving a particle once around a circle C in the x — y plane , if the

circle has center at the origin and radius 3 units and if the force field is given by

—

F=(2x-y+z)i+(x+y-z)j+Bx-2y+4z)k (5 marks)
e) Evaluate ” (D X ﬁ)ﬁi ds , where F = ()c2 +y- 4)? + 3xy} + (ZXZ + Zz)/; and S is the surface

hemisphere x> + y* +z> =16 above the x — y plane . (5 marks)
QUESTION TWO (20 MARKS)
a) Evaluate the line integral §xy dx + (2x - y)dy around the region bounded by the curve

y= x*and x = yzby the use of Green’s theorem. (5 marks)

b) Determine ” (E] xF ) (& ds over the entire surface of the region above the x — y plane bounded

by the cone z> = x> + y®and the plane z = 4if F =4xyzi +xyz*] + 3zk (5 marks)

c) Prove that the vector Lz 1s irrotational (5 marks)
r

d) Evaluate [° (ln r) (5 marks)

QUESTION THREE (20 MARKS)

a) Evaluate ”j (\/ x>+ y? )dxdydz where V is the region bounded by z = x* + y* and
\4

ZZS—(X2+y2) (7 marks)

b) Consider the force field F = (2xy +7° )ZA +x% ] +3xz%k;

1) Show that the force field is conservative (4 marks)
11) Calculate the scalar potential (5 marks)
iii) Determine work done in moving an object in the field from

(1,-2, ) to (3, 1, 4) (4 marks)
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QUESTION FOUR (20 MARKS)
d*F  dF

a) Prove that ¥ = e [cl cos2t + ¢, sin 2t] satisfies the differential equation 0 + 2? +57r =0
t t
where ¢, and c, are constants. (7 marks)
b) Calculate 7',k and N for the curve 7 = —(3 sin 2t)f - (3 cos t)]A (9 marks)

c) Given that A =12} -]+ (2t +1)/€ and B = (2t - 3); +] —tk . Determine ;

% (A 4) (4 marks)

QUESTION FIVE (20 MARKS)

a) Calculate the volume of the parallelepiped whose edges are represented by

A=2{-3j+4k ,B=i{+2j—k and C=3i - j+2k (5 marks)

b) Given that A = 3{ — 27+ 4k and B =2i - 37— 2k . Calculate the angle 8 between the vectors

A and B (5 marks)
c) Given that

., bx¢
a - — - —

albxc
- c X
Bl = Hc#aa

albxc
., axb
c - —_ - —

albxc

show that if @ b X& =V , then

=1y = 1
alb'xc' =— (5 marks)
%
d) Consider the vectors;
=27+ Ak, 20+ 37+ k, —2i+ j+ k . Show that the three vectors are orthogonal.
(5 marks)
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