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1. [12 marks] Let four points be given by A = (0, 0, 0), B = (1, 1, 1),
C = (−1, 1, 1), D = (1, 0, 3). Find the following:

(a) [2] the volume of the parallelopiped formed by ~AB, ~AC, and ~AD;

(b) [2] the angle between ~AB, and ~AD;

(c) [4] the equation of the plane containing ~BD and ~BC;

(d) [4] the angle between the plane in (c) and the plane containing
~BD and ~AD
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2. [15 marks] Given the parametric equation of the curve
r(t) = i cos t + j4 sin t + k2t, find:

(a) [1] r(π);

(b) [2] the velocity at r(π);

(c) [2] the equation of the tangent line to the curve at r(π); ;

(d) [2] the curvature of the curve at r(π);

(e) [2] the centre of the osculating circle at r(π);
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(f) [4] the normal and tangential components of acceleration at r(π);

(g) [2] the arc distance from r(π) to r(2π).
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3. [11 marks]

(a) [5] Find the cylindrical coordinate equation for the ellipsoid given
by (

x

2

)2

+
(

y

2

)2

+
(

z

3

)2

= 4.

(b) [6] Find the spherical coordinate equation for

x2 + y2 − z2 = 1.
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4. [12 marks] Given f(x, y) =
√

x2 + y2 − 1,

(a) [6] sketch level curves for f(x, y) = 0, 1, 2, 3;

(b) [6] sketch the graph of the surface z = f(x, y), showing traces
parallel to the xy plane and parallel to the yz plane.
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