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INSTRUCTIONS

I. Candidates should attempt All questions in Section A and any other THREE questions in
section B.

2. Each question should start on a fresh page.

3. Candidates will be penalised for use of wrong mathematical notation.

MARK ALLOCATION

QUESTION MARKS
Al1-5 40

B6 20

B7 20

B& 20

B9 20
TOTAL 100

Section A [40 Marks]
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Candidates should attempt ALL questions, being careful to number them A1 to AS.
Al.Let A=21+2j—k and B = 71+ 24k

a) Evaluate

i A.B [2]
i) AxB [4]
(iii)  Calculate the angle between vectors 4 and B 3]
(b) Find the volume of the parallelepiped whose edges are OA; OB; OC when A
(1; 2; 3); Bj(1; 1; 2); C (2; 1; 1) (4]

A2. (a) Given that i = al — 2j + k and @ = 2ai + aj — 4k Find the values of a so

that 7 and v are perpendicular. [4]

(b) Evaluate

(1) %:1-133 ((t2 + 1)+ F‘i—:—t-j‘ + e“'*fé) [3]
% : 1A A & C e
(i) lim (e70+ 3] + 55 ) 3]

A3. Given that r'(t) = cos2ti— 2sint] 1 1::2 k and 7(0) = 31 — 2] + k.

Find r(t). 5]

Ad. Let F = (2xy + z3)i + x%j + 3xz°k.

a) Show that F is conservative force field. Ed

b) Find the scalar potential ¢(x, y, z). (3]

¢) Hence, find the work done in moving an object from (1, —2,1) and (3,1,4). (2]
A5. Given that ¢(x,y,2) = 3x%y — y%z° Find V¢(grad¢) at the point P(1,—2,—1) [4]

SECTION B (60 marks)
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Answer any THREE questions being careful to number them B6 to B9.

—

B6. a) Find the scalar triple product of the vectors d = 2i —j+k ,b =1+ 2j — 3k and
¢ = 61 — 8j + 10k. Interpret your answer. (4]

b) Given that F = (x% + 2y)i +siny j + e*® k, Find

(i) F, [3]
(ii) Fy, [3]
(iii) Fe x F, (4]

(c) Given that ¢(x,y,z) = 6x°y°>z.

(1) Find V.V¢(or div grado). 3]
(ii) Show that V.V¢ = V* ¢ [3]

2 2 2
2 9% | 0 :
where V= —— 1 52 T o2

denotes the Laplacian operator.

B7. (a) Verify Green’s theorem in the plane for 95(: (4x + 2y*)dx + (4xy + e¥)dy where C is
the boundary of the region y = x? and y = V/x. [12]
(b) Compute the line integral ﬁc F.dr, where F = (x2 + y2)i — 3xyj + y3k,
from (0,0,0) to (1,1,1) along the curve given parametrically by
Yy = L = 8]

B8. Let C be the curve defined by r(t) = acost i + asint ] + btk.

Find,
(a) the unit tangent vector, T (4]
(b) the principal normal vector, N [5]
(¢) the binormal vector B, the 6]
(d) the curvature, k. [3]
(e) the torsion 7. (2]

B9. a) Given that 4 = x2z21 + 2y22%{ + xy%zk. At point P((1,-1,1). Find
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e

. i V.4 (divA4). 5]

i) VxA(curl 4). 5]

(b) Given that F = (—4x — 3y + az)i + (bx + 3y + 52)i + (4x + cy — 32)k.

(i) Find the constants a, b, and c if F is solenoidal. [4]

(ii) Express F as a gradient of a scalar function. (6]

END OF EXAMINATION PAPER
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