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Section A |40 Marks]

Candidates should attempt ALL questions, being careful to number them Al to AS.
Al. The three points A, B and C have position vectors

31— —2k, 71+ 2]+ 7k and i+ j+ 3k relative to the origin.

Find,
a) the Cartesian equation of the line AB. [5]
b) the vector equation of plane ABC. (5]

c) the volume of the parallelepiped whose edges are OA; OB and OC. [5]

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

that % and v are perpendicular. [4]

(b) Evaluate

(1) lim ((tz + 1)i+ costj+ e'tfc) [3]
t—0
(i) [ (3¢%0 +sin tj‘+%f€) dt (3]
A3. Show that 4 = (cosB; sinBcosg; sinbsing) 1s a unit vector. [3]

-~

A4. (a) A particle moves along the space curve 7(t) = e fcosti+ e ‘sintj+ e ‘k.

Calculate,
(1) the magnitude of the velocity, (4]
(11) the magnitude of the acceleration, (4]

Ab5. Determine the value of a if the vector field

F(x,y,2) = (—4x — 6y + 32)i + (=2x + y — 52)] + (5x + 6y + az) k is solenoidal.  [4]
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SECTION B (60 marks)

Answer any THREE questions being careful to number them B6 to B9.

B6. (a) Given that F = e*i + (x —y)j + x(siny) k, Find

(i) F, 3]
(ii) F,, [3]
(iii)F, at the point P(0,0,0) [4]

(b) Determine the constants @ and f such that the vector field

F=(x+ay)l+ (y+ Bx)] + z k is conservative. 5]

1
14t2

(a) Given thatr'(t) = costi—sintj+ k and #(0) = 31 — 2] + k.

Find r(t). 5]
B7. Verify the Greens theorem in the plane for

$ (4x + 2y*) dx + (4xy + e¥)dy

where C is the boundary of the region between y = x? and y = Vx. [10]

(b) Given that F = (3x% + 6y)i — 14yzj + 20xz%k, evaluate the line integral
F.dr, from (0,0,0) to (1,1,1) along the curve given parametrically by
C

xX=ty = 5%, 2= 8, [10]

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

Find,
(a) the unit Tangent vector, T (4]
(b) the Principal normal vector, N [5]
(¢c) the Binormal vector B, 6]
(d) the curvature, k. 3]
(e) the torsion T. [2]
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B9. a) Given that 4 = x2221 — 2y2z%i + xy?zk. At point P ((1,—1,1). Find

i)  V.A(div A). [5]
(i) V xA(curl 4). 5]

(b) Given that F = (—4x — 3y + az)i + (bx + 3y + 52)1 + (4x + cy — 32)k.

Find the constants a, b, and c if F is solenoidal. [6]
. NP g t =«
(c) Evaluate L!LIE (e ey R k) [4]

END OF EXAMINATION PAPER
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