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Question I(A) I(B+C) I (i-iii) II(iv-vi) III(A) I1I(B) v Total
Mark
Question 1 2 3 4 5 6
Answer

Question I: [1.5%6=9 marks]

Choose the correct answer, then fill in the table above.

1. The symmetric equations of the line that passes through the point (3, —2, 1) and perpendicular to the plane with
equation 2x —y +4z—2 =20 are:

X3 _ytz__z-1 x+3 _y-2 __z+1
@) 2 -1 4 (b) 2 -1 )
X-2 _y-z_z—4 X3 _y+tz__z-1
(c)3—_2—1. (d)s -2 1

2. The equation of the plane passing through the point (1, 5, 0) and perpendicular to the line

x=1-2t
L=y y=2-t¢, teR, is:

z=4+3t
(@) —-2x—y+3z=7. (b) —2x —y+3z=-7.
©x+2y+4z=11. dx+5y=7.

3. The angle 6 between the two planes 4x + y —z =landx — 2y + 2z = 2 is:
1 |8 _1( 8
(@) 6 =" () 6 = cos~! /E (¢) 6 = cos 1(ﬁ) ()6 = 0.

- >

4. The area of the parallelogram whose two adjacent sides are formed by the following vectors U = 2T+ j— 2 k
and 3=57—2]+ k isequal to:

(a) @ (b) 22, ©) V234 (d) V154,

5. The distance between the point P = (1, —2, 2) and the plane 3x +y — 2z = 4 is equal to:
1 1 7

6. The vectors % = i+ 2]+ 4k, ¥ = —20—3] andw =] + k are:

(a) coplanar (b) not coplanar
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Question II: [9 marks]

Let #(¢) = 37 + sin(t)] + cos(t) k be the position vector of a moving point P.Then answer the following:

(1)
(i1)
(iii)
(iv)
(v)
(vi)

Sketch the curve determined by 7(t), for 0 < t < 2m and indicate the orientation.
Calculate the integral I = [ 0” 7(t) dt.

Find the tangential a; and normal ay components of acceleration.

Calculate the curvature K (t) of this curve at any point.

Calculate the unit tangent vector 7(t) and the principal unit normal N (©).
Compute the arc length of the curve for 0 < t < m.
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Question III: [6+8= 14 marks]

A. Consider the vector field
F(x,v,2) = B+ y)T+ 2xy + z3)j + (3yz?% + 82)k.
Then answer the following:
(i) Find curl F.
(ii) Deduce from (i) that | c F.d7 is independent of path.
(ii1) Find a potential function u for F,i.e.,Vu=F.
(iv) Use (iii) to compute | c F.d7, where C is any piecewise smooth curve with initial point (2, 2, 0) and endpoint
(3,2,1).
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B. Verify Green's theorem for the line integral

.(}g (2x — xy)dx + (y + xy?)dy,
c

where C is the planar positively oriented circle x? + y? = 1.
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Question 1V: [4+4=8 marks]

A. Use the divergence theorem to find the flux [f F.7 dS, where the field F is given by

F(x,y,2) = y?T—yzj +xzk,
And the surface S is boundary of U = {(x,v,2): x2 + y2 <9, 0 < z < 2}, oriented so that the normal vectors 71
point to the outside of it.

5|Page



B. Use Stokes' theorem to calculate the line integral gﬁc F.dr, for the vector field F given by

F(x,v,2) = =2y + x%] + 23k,
and the surface S is the portion of the plane x + y + z = 1 that lies in the first octant, oriented so that the
normal vectors 71 are pointing upwards.

Good Luck &
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