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INSTRUCTION: ANSWER QUESTION ONE ANY OTHER TWO

QUESTION ONE (30 MARKYS)

a) Classify the following quantities as either vector or scalar; energy, moment, electric fields and
volume. (2 Marks)
b) Given the vectors A=8i+2j+4k and B=-3i+4j-5k: find
) The magnitude of Aand B (2 Marks)
i) Directional cosines for Aand B (2 Marks)
iii) Unit vector in the direction of B (2 Marks)
iv)  A+B (2 Marks)
c) If A=i+3j-2k and B=4i-2j+4k: Find ;
i) A-B (2 Marks)
i) |34+ 2B (3 Marks)
iii) The angle between Aand B (3 Marks)
d) Find the area of a parallelogram whose diagonals are given by :
A=31+]-2k
B=1-3j+4k (3 Marks)
e) A particle moves along a curve whose parametric equations are;
x = ety =2cos3t,z = 2sin 3t,where t is the time determine
) Its velocity and acceleration at any time (2 Marks)
i) The magnitude of the velocity and acceleration att =0 (3 Marks)
f) Define the following terms
)] Solenoidal vector
i) Irrotational vector (2 Marks)
g) Provethat A = 3y*z2{ — 4x323] + 3x2y2k is a solenoidal vector (2 Marks)
QUESTION TWO (20 MARKYS)
a) State the Green theorem (2 Marks)
b) Verify the greens theorem in the integral
$(xy + y?) dx + x%dy
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Where C is the closed curve of the region bounded by y = xand y = x? (6 Marks)

¢) Evaluate;
i) _m (V-F)dv where, F = (2x% — 32)i — 2xyj — 4xk  and v is the closed

volume bounded by the planex =0,y =0,z=0 and2x+2y+z=4
(4 Marks)

i)  ¢P(A-A)ds where A = 2xzi + 2yj + yzk and s is the surface bounded

byx=0,x=2,y=0,y=12z=0,z=1 (4 Marks)

iii) [ Qdr where @ = 2xyz? and cis the curve given by x = 2,y = 2¢t,z = ¢

from (0,0,0) to (4,4,8) (4 Marks)

QUESTION THREE (20 MARKYS)

a) State Gauss’ Divergence Theorem (2 Marks)
b) Given A=xi+ 2yj + zk and s is the surface bounded by the planesx =0,y =0,z =

0,x + 2y + 2z = 4. Use gauss’ Divergence theorem to verify (6mks)
¢) Find the unit normal to the surface x?2y + 2xz = Q at the point (2,-3,3) (3 Marks)
d) Given 4 = xz31 — 2x%yzj + 2yz*k find curl 4 at (1,-1,1) (4 Marks)
e) Given A = cos xyi + (3xy — 2x)j — (3x + 2y)k;Evaluate

. 04

)] ™ (2 Marks)

9%A
i) 3xay (3 Marks)

QUESTION FOUR (20 MARKYS)

a) i) Illustrate the cylindrical coordinate system (r, 8, z) using a diagram (3 Marks)
b) ii) Express r, 8 and z purely in terms of x,y and z (3 Marks)

iii) Use cylindrical co-ordinate system to evaluate 'Uzz(xz + y?)dxdy where s is the

surface bounded by the circle x* +y*=4 (4 Marks)
c) Giventhevectors A =2{—3j+k andB =i+ 4j — 2k. Find;
)  (AxB) (2 Marks)
iy  (BxA) (2 Marks)
i) (A+B)x(-B) (6 Marks)
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QUESTION FIVE (20 MARKYS)

a) Giventhecurve x = t? + 1,y = 4t — 3,z = 2t? — 6t.Find ;

1) The unit tangent vector to any point on the curve (4 Marks)
i) Detrmine the unit tangentat t = 2 (2 Marks)
b) Determine the value of VQ at the points (1,%,1) given that Q = Z%cos(xy — %) (4 Marks)
c) Given the vectors 4 = 5t21 + tf — t3k and B = sinti — costj.Find
i) % (A-B) (3 Marks)
i) % (A x B) (3 Marks)
i) < (B-B) (2 Marks)
iv) < (AxA) (2 Marks)
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