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DATE: TIME:
INSTRUCTION: Answer Question ONE which is compulsory and any other TWO Questions

QUESTION ONE (COMPULSORY) (30 MARKS)

a) If two vectors A= 2i ++/3] —3k and B=6i —3]+ 2Kk are inclined to each other at an angle 6 .
Findé . (4 marks)
b) Find the area of the triangle with vertices at A(1,3,2),B(2,—1,1)and C(-1,2,3) (5 marks)
C) Find the projection of the vector 7i +5]+ 2k on the line passing through the points P(2,3, —1)
andQ(-3,-54). (4 marks)
d)  Given the position vector of any point on a curve isF = x(s)i + y(s)j +z(s)k . Show that
ar .[d T X d—SFJ = ' where ¢ is torsion and p is radius of curvature. (5 marks)
ds\ds®* ds®) p?
e) Find the directional derivative of ¢ = 4xz® —3x”y’zat point (3,—2,1)in the direction
3 —2]+5k (4 marks)
f) If p=xy+y?®z, and C is a contour defined parametrically by x=t?,y = 2t,z = t + 5between
the points A(0,0,0)and B(1,1,1);
(i) Transform jgodF along curve C into an integral involving only t. (4 marks)
(if) Hence, evaluate the resulting line integral obtained in f) (i) above. (5 marks)
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QUESTION TWO (20 MARKS)

a) Prove that Ax(BxC): E(A C —C(A.B) (7 marks)
b)  GivenA =3i+5j+ 2k, B =i + 3 — 2k, and ¢ = —i + 5] + 2k illustrate that (Ax B |xC is
not equal to Ax(éxc). (5 marks)

c) Find a set of vectors reciprocal to the set 2t + 3j — k, i —j — 2k, —i + 2] + 2k (8 marks)

QUESTION THREE (20 MARKS)
a) If F = —2e72 1+ ——J — sec? tk, then when t = 0, find

3t2
M = (2 marks)
.. d?F
(i) — (2 marks)
dF
(iii) |E (1 mark)
. d?F
(iv) = (1 mark)
b) Prove the Frenet-Seret relation;
(i) Z—f = —tN (5 marks)
(i) L=1cB-kf (2 marks)
c) Determine the vector N for the space curve r(t) = 3(sin2ti + cos2tj + k) (7 marks)
QUESTION FOUR (20 MARKS)
a) Determine an equation for the plane perpendicular to the vector A=6i- 3j + 2k and passing
through the terminal point B = i + 3j + 2k. (4 marks)
b) Prove that;
() ©A=0(V-4)+ A VY (3 marks)
(i) Ve [ng -0 (3 marks)
r
C) Determine the unit vector B for the space curve @) =ti+t?* + gl? (10 marks)

QUESTION FIVE (20 MARKS)
a) GivenA = (x+cy+az)i+ (3x —y — bz)j + (4x + 2y + 9z)k is an irrotational vector

field, find a, b, and c. (4 marks)
b) Evaluate [[ @ Aids where @ = gxyz and s is the surface of the cylinder x2 + y? = 16 included

in the first octant between z = 0 and z = 1. (7 marks)
c) Verify Green's theorem in the plane for ¢(xy + y?) dx + x2dywhere C is the closed region

bounded by y = x andy = 2 — x2. (9 marks)
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