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QUESTION ONE COMPULSORY (30 MARKS)

a) Define the following terms giving three examples for each.
i.  Scalar quantity
ii.  Vector quantity (4 marks)
b) Prove the associative law for vector addition. (4 marks)
c¢) Find |_A-§ | if the position vectors of points A and Bare 2i + j— kand
5i + 4 +3 k. (3 marks)
d) If A =sinxyi +3xy—2x)j +e* kfind
: ai
1. o at (0,1)
q, 24 t (1,0 5 mark
il. o8 (1,0) (5 marks)
e) If4 = 20—3j—kandB = i + 4j— 2k, find (A+B)x(A—B)  (5marks)
f) GivehF=2i = 3f + kand ¥ = i +2]+ 4k, find the magnitude of the torque or
moment of the force F. (3 marks)
g) If|d| =2, |B | =7 and |d x b | = 7 find the angle between G and b. (2 marks)
h) Given A = costi+sin2tj+ e?tk, determine
; d .
T (4) (2 marks)
- daz =2
ii. E?(A) (2 marks)
QUESTION TWO (20 MARKS)
a) Determine a unit vector perpendicular to the plane that contains A = 2i — 6j — 3 kand
B =4i+3j-k (3 marks)
b) Find the area of a parallelogram whose adjacent sides are given by the vectors
A=2i—j+ kand B =3i+4-k (3 marks)
¢) Show that div curl A = 0 where A is a vector field which has continuous second partial
derivatives. (4 marks)
d) Iftheedgesd = —3i+7j+5k,3 = —5i+7j—3kandC = 7i — 5fj — 3 k meet
at at a vertex, find the volume of the parallelopiped. (4 marks)
e) Prove that the points given by the vectors 4i + 5j + k, b= —t—k;31+9+4k

and —4i + 4j + 4 k are coplanar. (6 marks)




QUESTION THREE (20 MARKS)

a) Define the terms
i.  divergence of a vector field
ii.  grad of a scalar field (4 marks)

b) Find the directional derivative of @ = x?yz + 4xz? at (1,—2, —1) in the direction of

2i—j—2k. (4 marks)
¢) Given A = x?yi — 2xzj + 2yzk, find
i. divA (2 marks)
ii. curl4 (3 marks)
iii. curlcurl 4 (3 marks)
1 1
d Ifg = T find gradient of @. (4 marks)
QUESTION FOUR (20 MARKS)
a) State without proving the Green’s Theorem in the plane. (3 marks)

b) Show that;
i. V=(x+3y)i+ (y —2z)j + (x — 22)k is a solenoidal vector field.
(3 marks)
ii. F=(2xy+2z%)i+ x% + 3xz%k isa conservative vector field. (3 marks)

e) If A and F are differentiable vector functions of a scalar t, show that

d(A'B) _ = _d(B) , a(4) .
= =A o o B (3 marks)

d) A particle moves along a curve whose parametric equations are x = e ~%¢,
y = 2cost 3t , z=2sin3t where t is time, determine its velocity and
acceleration at t = 0. (5 marks)

e) Find the unit normal to the surface x?y + 2xz = 4 at the point (2, —2,3). (3 marks)

QUESTION FIVE (20 MARKS)

a) Define line integral. (3 marks)
b) IfR(t) = (t — t2)i + 2% — 3k, find [, R(¢) dt (5 marks)

¢) If F=(3x%+ 6y)i — 14yzj + 20xz%k evaluate J. F-dr from (0,0,0) to (1,1,1)
along the paths C I the straight line from (0,0,0) to (1,0,0.), then to (1,1,0) and then
o TL,1.15. (6 marks)

d) Evaluate §. (xy + y®)dx + x*dy where C is the closed curve of the region bounded
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by ¥y = x and y = x“ using the Green’s theorem in the plane. (6 marks)




