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INSTRUCTIONS:
1. Do not write anything on this question paper.
2. Answer Question ONE (Compulsory) and any other TWO Questions.
QUESTION ONE (COMPULSORY) 30MKS
a _ px 46 dF
a) Show thata (FXG)=Fx o T X G (3 marks)
b) Determine the curl of vector F at the point (2, 0, 3) given that F = ize¥ + j2xzcosy +
x+ 2y)k. (4 marks)
c) Find the scalar triple product of  2i + k,j — 3Kk, j + 2i (3 marks)
d) Show thatV = (x + 3y)i + (v — 3z)j + zk is solenoidal (3 marks)
e) If A =x2zi+xyj+y2zkand B = yzZ%i + xzj + x2zk. Determine the expression for
grad (K. §) at(1,1,1) (4 marks)
f) A particle moves in space so that at time t its position is stated as x = 2t2,y = 2t? —
4t,z = 3t — 5. Find the component of velocity in the direction i — 3j + 2k (4 marks)
g) IfIfF = x2y2i + y3zj + z2k. Evaluate fc F.dr along the curve x = 2u?, y =
3uand z = u3 between A(2,—3,—1)and B(2,3,1) (5 marks)
h) Find the directional derivative of @ = z3y + y?x at the point (1,-1,1) in the direction of
thevectora=3i+j—k (4 marks)
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QUESTION TWO (20 MARKYS)

a) If F = 2zi—xj+ yk, evaluate [[] J,"Fdv where V is the region bounded by the surfaces
x=0x=2y=0,y=4z=x%z=2. (6 marks)
b) Use divergence theorem to evaluate the [[ F.f ds whereF = (3x — 22)i — (2x + y)j +

(y?+ 2z)k and S isthe surface of the sphere with centre at (1,2,4) radius 4 units
(8 marks)

c) Prove that (y? —z% + 3yz — 2x)i + (3xz + 2xy)j + (3xy — 2xz + 2z)K is both
solenoidal and irrotational. (6 marks)
QUESTION THREE (20 MARKYS)

a) A fluid motion is given by v = (y + z)i + (z + x)j + (x + y)k.Show that the

motion is irrotational and hence find the velocity potential. (8 marks)
b) If A= t%i—tj+ (2t+ Dkand B = (2t—3)i+j — tk. Find %(Kxﬁ) att
=1 (6 marks)

c) Giventhatu= x?>+ y?>+ z?and f=xi+yj+zk finddivur (6 marks)

QUESTION FOUR (20 MARKS)
a) The acceleration of a particle at any time t > 0 is given by 32 = e~ 'i — 6(t + 1)j +
3 sin(t)K. If the velocityv and displacement T are zero att=0. Find v and T at any

time. (9 marks)
b) Ifa forceF = 2x2yi + 3xyj displaces a aparticle in the x-y plane from (0,0) to (1,4)
along a curve y = x? . Find the work done. (6 marks)

-

c) A scalar function ¢ is given as@ = # wheret = xi + yj + zK. Find Vo (5 marks)

QUESTION FIVE (20 MARKS)
a) i) state stokes theorem (2 marks)

ii) Use stock’s theorem to evaluate [[(2x — y)dx — (yz?)dy — (y?z)dz] where S is the
upper half of the sphere x2 + y2 + z2 = 1 and C is boundary of the sphere. (6 marks)

b) Use green’s theorem to compute gSC xy dx + xy dy over a counterclockwise rectangle
with cornersat (1, 0), (3, 0), (3, 2) and (1, 2). (6 marks)

el

©) If F= (x2%y)i+ 2yzj + 3xz%k . Evaluate [~ F.dr from (0,0,0) to (1,2,3) along

c

the path given by x =t,y =2t and z = 3t (6 marks)
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