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Question | (4 marks) G.L 2015

a.  Find all solutions of z* =8i, ze C in cartesian form. @narks
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b. Find all solutions of (z — 2i)’ =8i, z e C in cartesian form. - Ent =1 ¢ 1 mark
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Question3 (6 marks) (@ 1 p R

Consider the curve represented by 2y % y? =9,

Find the gradient of the curve at any point (x, y).
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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 ) ;

Writ h tion in the fi =ax+b. _
rite eac equa:onu;{,ie on;;_:—ax (mq.= m "*1-3
at (}O\/ e =3 m L 4 = 2 (x_Bj
oy T == ©
TR .
’i ot I = = M- -
CL'l’ (O \;‘ré—‘\ dses = —-'3 2 - % ;e N (‘)c. )t._\
P i
4~ =1 (x)
\
T Fxedd ©

Find the acute angle between the tangent to the curve at the point (3, 0) and the tangent to the
curve at the point (0, J6 ) |
Give your answer in the form Az, where £ is a real constant.
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Question b (4 marks) 20(L QL

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.
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Question 5 (4 marks) 2olé Q5

Consider the vectors a=3i+5j—-2k,b=1-2j+3kand c=1+dk, where d is a real constant.

a.

Find the vector resolute of a in the direction of b.
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b.  Find the value of d if the vectors are linearly dependent. 2 marks
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Question 6 (3 marks) +© f a p
Given that cos(x—y) = o and tan (x) tan(y) = 2, find cos(x +‘}). I
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Question 7 (5 marks) + < £, Qlo
, given that y(1) = 0. Express y as a function ofx

Solve the differential equation s 2 = =t
dx 2-y
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Question§ (5marks) 2o (L @ 3

Let f be a function of a complex variable, defined by the rule f(z)=z*-4z* + 7z -4z +6.
2 marks

Given that z=17 is a solution of [ (z) =0, write down a quadratic factor of f (z) .
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b.  Given that the other quadratic factor of f(z) has the form z* + bz + ¢, find all solutions
3 marks

of z4—423+7z2 - 4z4+ 6 =0 in cartesian form.
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Question 4 (4 marks) 2013 Q2

x—=5

1
Evaluate dx.
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