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[3 marks]

Consider the polar
graphs of a spiral and
a circle on the right.
If the Cartesian
equation of the circle
is xX*+y’ =7x"
determine the polar
equatio@»f the
spiral.
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[3 marks]
Points A, B and C have position vectors 6i +j+3k, 4i+3/j—k and 5i+2j+k

respectively. Prove that A, B and C are collinear.
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(3.2 marks]
A curve is defined by the parametric equations: x =72 sin3¢ and v =1t cos3t

Find 272 in terms of ¢.
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Show that if the curve defined by these parametric equations is
3t

b)
horizontal at any point, then
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[4 marks]
2

dy -y

Given ylnx—y® =2 prove 0 — 2
- y’ P dx  x(2-y%)
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6. [3 marks]
Find the acute angle that the vector g =3 L+5/~7k makes with the z-axis.
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[1,1,2,2 marks]
For {z : §z -4+ 4i[ = 3} determine
a) The minimum possible value of Im(z)
mﬂq /’/m (/f): m/ /
b} The maximum possible‘value of ]z;
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d) The cartesian equation of the curve.
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&, [4 marks]
Differentiate sin(3x) from first principals
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9. [5 marks]
log7
log2

Prove, by contradiction, that 1s irrational.
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10, [2,3 marks]

Represent the following on an Argand diagram.

4l {z:z—z=2i}

b) {z : !zi < 3} and
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11, [3 marks]

-1) 13
Points M and N have position vectors | 2 | and | 23 | respectively. Find the
5 -2

position vector of the point that divides MN internally in the ratio 2:5.
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[6 marks]
Determine the shortest distance between the point P with position vector

2i+ j—2k and the plane r.(g—j+3]~c) =17.
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13, [5,2 marks] '

\_ y=2tanx

y=2-x>

Let A and B be the regions in the first quadrant shown in the figure above. The

region A is bounded by the y-axis and the graphs y =2tanx and y =2- X /
The region B is bounded by the x-axis and the graphs of y =2tanx and ///
y=2- x*. e

70 3 D/B . ///f
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4. [1,2,3,4 marks]
72
A fighter jet is maintaining a constant velocity of@&){ +807 + 411:) m/s, with
the unit vectors representing directions East, North and Upwards respectively.
Sea level is zero altitude. The fighter jet is being tracked from a mountain base

1250m above sea level. At 10 pm the jet is @(East and@;\m South of the base
and its altitude is 2250m above sea level. ﬁg— West 40

a) Find the position vector of the jet with respect to the base at 10.10 pm.
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b) At what time IS the Jet due East of the base?
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¢) How far is the jet from the base at 10.15pm?
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d) Find the least distance between the jet and the base.
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15.

4.6.2 marks)

€ shape shown below consists of a trapezium with a
semi-circle on top. The three straight edges are of fixed
length k metres and the angle the two straight sides make

with the vertical is #° where 0° <8 <90°.

a) Show that the area, 4, of the shape is given by:
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b)
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Using calculus, show that the area is optimised if

Sin 5‘) = 477?05@
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Determine the value of @ that maximises the area.




