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INSTRUCTIONS:

1)
2)

3)

4)

5)

Answer Question ONE and any other TWO questions.
Mobile phones and any written material are prohibited in the examination room.

No writing should be done on this question paper. Any rough work should be done at the

back of the answer booklet and canceled.
All answer booklets should be handed in at the end of the exam whether used or not.

Programmable calculators are prohibited

QUESTION ONE (COMPULSORY) (30 MARKS)

a)
b)

c)
d)

f)

Givena = 3i — 2j + 4k, b = 2i — 3j — 2k, ¢ = —i + 2j + 2k. Find the magnitude of

2a —3b —5c. (4 marks)
Find the angle between vectors a = 2i + 3j + 4k and b = i — 2j + 3k. (5 marks)
Letu=i—5kandw =3i—2j+ 5k finduxw. (3 marks)
Find the equation of a plane determined by the points P, (1,3,5), P,(—2,1,4) and

P;(3,-1,2). (5 marks)

Giventhat A = t%i — tj + (2t + 1)k and B = (2t — 3)i + j — tk, work out%(A - B) at
t=1. (5 marks)
If ¢ = 5x%y? — y2z. Find Vg at the point (2, —1,4). (4 marks)
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Q) Find the directional derivative of ¢ = x?y3 + 4xz? at (1,—2,—1) in the direction
2i—j— 2k (4 marks)
QUESTION TWO (20 MARKYS)

a) Prove the following Frenet-Serret formulae
.\ di o
Q) AL (3 marks)
.y db ~
(i) — =~ (4 marks)
(iii) 5> = b — xi (3 marks)
b) Given the space curve x = t,y = t2,z = §t3. Find
(i) the curvature y (5 marks)
(i) the torsion T (5 marks)

QUESTION THREE (20 MARKYS)

a) If A = (3x* + 6y)T — 14yzj + 20x2z°k, evaluate [ A - d7 from (0,0,0) to (1,1,1)

along the following paths,

()x=ty=t?z=t3 (5 marks)

(i) the straight lines from (0,0,0) to (1,0,0), then to (1,1,0) and then to (1,1,1) (7 marks)

(iii) the straight line joining (0,0,0) and (1,1,1). (3 marks)
b) Find the total work done in moving a particle in a force field given by

F=3xyi —5zf+10xkalongx = t>+1,y=2t>z=t3fromt =1tot = 2

(5 marks)
QUESTION FOUR (20 MARKYS)
a)
(i) Show that F = (2xy + z3)i + x%j + 3xz2k is a conservative force field. (5 marks)
(i) Find the scalar potential. (5 marks)
(iii) Find the work done in moving an object in this field from (1, —2,1) to (3,1,4).
(5 marks)
b) Prove that curl grad ¢ = 0. (5 marks)
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QUESTION FIVE (20 MARKYS)

a) Evaluate [| A-fids where A = 1821 — 12 + 3yk and s is that part of the plane

2x + 3y + 6z = 12 which is located in the first octant. (10 marks)

b) Let F = 2xz1 — xj + y*k. Evaluate [ff Fdv where v is the region bounded by the

surfacesx =0,y =0,y = 6,z = x2, z = 4. (6 marks)
C) Use Greens theorem to evaluate gﬁc xydx + x?y3dy where c is the triangle with vertices
(0,0), (1,0), (1,2) with positive orientation. (4 marks)
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