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Question | (4 marks)

a.  Find all solutions of z° = i, z e C in cartesian form. 3 marks

b. Find all solutions of (z —2i)’ =8i, z e C in cartesian form. 1 mark

Question Z (3 marks)

Find the volume generated when the region bounded by the graph of y = 2x?> — 3, the line y = 5 and
the y-axis is rotated about the y-axis.

TURN OVER
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Question % (6 marks)
Consider the curve represented by x? —-Xy+ —;— y2 =9.

a.  Find the gradient of the curve at any point (x, y). 2 marks

b.  Find the equation of the tangent to the curve at the point (3, 0) and find the equation
of the tangent to the curve at the point (0, J6 ) .

Write each equation in the form y = ax + b. 2 marks

c.  Find the acute angle between the tangent to the curve at the point (3, 0) and the tangent to the
curve at the point (O, \/6— ) .
Give your answer in the form &z, where £ is a real constant. 2 marks

QUESTION AND ANSWER BOOK
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Question b (4 marks)

Chemicals are added to a container so that a particular crystal will grow in the shape of a cube. The
side length of the crystal, x millimetres, # days after the chemicals were added to the container, is
given by x = arctan (¢).

Find the rate at which the surface area, 4 square millimetres, of the crystal is growing one day after
the chemicals were added. Give your answer in square millimetres per day.

Question % (4 marks)
Consider the vectors a=3i+5j-2k,b=1-2j+3kand ¢c=1i+dk, where d is a real constant.

a.  Find the vector resolute of a in the direction of b. 2 marks

b.  Find the value of d if the vectors are linearly dependent. 2 marks

TURN OVER
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Question (3 marks)

Given that cos(x—y) =% and tan(x) tan(y) = 2, find cos(x + y).

Question 7 (5 marks)

Solve the differential equation V2 — x? Z—y = ZL’ given that y(1) = 0. Express y as a function of x.
X -y

QUESTION AND ANSWER BOOK
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Question § (5 marks)
Let f be a function of a complex variable, defined by the rule f(z)=z*—42* + 72> =4z +6.

a. Giventhat z=/ isasolution of f (z) =0, write down a quadratic factor of f (z) 2 marks

b.  Given that the other quadratic factor of f(z) has the form z2 + bz + ¢, find all solutions

of 2 —4z3+ 722 —4z+ 6 =0 in cartesian form. : 3 marks

TURN OVER
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Question 9 (4 marks)

1
-5
Evaluate j—x———- dx.
5 x2—5x+6




