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• Place the question paper inside your
answer booklet for Question One.
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QUESTION ONE (13 marks) Use a separate writing booklet. Marks

(a) 2Solve z2 + 4z + 5 = 0.

(b) Given z = 2 − i and w = 3 − 4i, express the following in the form a + ib,
where a and b are real:

(i) 1iz

(ii) 1z + w

(iii) 1
1

w

(iv) 1(z − 1)2

(c) 2Given that 5 + 2i is a root of the equation z2 − 10z + n = 0, find n.

(d) (i) 3Find the complex square roots of −24 + 10i.

(ii) 2Hence, or otherwise, solve:

z2 − (3 + i)z + 8 − i = 0

QUESTION TWO (13 marks) Use a separate writing booklet. Marks

(a) Find:

(i) 2

∫

x2

(x3 + 1)2
dx

(ii) 2

∫

1√
16 − 9x2

dx

(b) Evaluate:

(i) 2

∫

π

6

0

sec 2x tan 2xdx

(ii) 2

∫

π

π

3

sinx

1 − cos x
dx

(c) 2Use integration by parts to find

∫

x cos xdx.

(d) 3Use partial fractions to find

∫

3x + 1

x2 − x − 6
dx.

Exam continues next page . . .
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QUESTION THREE (13 marks) Use a separate writing booklet. Marks

(a) 2Use implicit differentiation to find the gradient of the tangent to the curve

x2 − y2 = 1 at the point (2,
√

3).

(b) Let z = p(cos α + i sin α) and w = q(cos β + i sin β), where p > 0 and q > 0.

(i) 2Find zw in the form r(cos θ + i sin θ).

(ii) 1Hence prove that |zw| = |z||w| and arg(zw) = arg z + arg w.

(c) Let z1 = 1 − i and z2 = −
√

6 +
√

2 i.

(i) 4Express z1 and z2 in modulus–argument form.

(ii) 1Show that z1z2 = 4 cis 7π

12
.

(iii) 3Plot the point representing z1z2 on the Argand diagram and hence find the exact
value of tan 7π

12
.

Exam continues overleaf . . .
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QUESTION FOUR (13 marks) Use a separate writing booklet. Marks

(a) 2Sketch the locus of z in the complex plane if arg(z − 1) = π

4
.

(b)

11

12

13

14

15

01

02

06

07

08

09

Im

Re

A

B

C

D

b04t01

In the Argand diagram above, ABCD is a square. A represents the number
z1 = −1 + 4i and B represents the number z2 = −3 + 0i.

(i) 1Find the complex number represented by the vector
−−→
BA.

(ii) 1Hence find the complex number represented by the vector
−−→
BC.

(iii) 1Find the complex number represented by the point C .

(iv) 1Find the complex number represented by the point M , the intersection of the
diagonals of ABCD.

(v) 1Let w = 3

2
iz1 and let P represent the complex number w. Copy the diagram

above and clearly show the point P .

(c) 3Evaluate

∫

π

2

0

sin3 2xdx.

(d) 3Use the substitution u =
√

x to find

∫

1

(9 + x)
√

x
dx.

Exam continues next page . . .
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QUESTION FIVE (13 marks) Use a separate writing booklet. Marks

(a) 3Show that cos−1 3

4
− sin−1 9

16
= sin−1 1

8
.

(b) A complex number z satisfies |z − 6i| = 3. Use a diagram to find the maximum
possible values of

(i) 1|z|,
(ii) 2arg z, where −π < arg z ≤ π.

(c) 2The complex numbers z1, z2, z3 and z4 correspond to the distinct points A, B, C

and D respectively in the complex plane. If z1 − z2 + z3 − z4 = 0, what type of
quadrilateral is ABCD? Justify your answer.

(d) 5Prove by mathematical induction that for all positive integers n,

tan x + 2 tan 2x + 4 tan 4x + · · · + 2n−1 tan(2n−1x) = cot x − 2n cot(2nx).

The Examination Continues over the Page

Exam continues overleaf . . .
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QUESTION SIX (13 marks) Use a separate writing booklet. Marks

(a) Consider the function f(x) = tan−1( 1

x
).

(i) 1Describe the symmetry of the graph of y = f(x).

(ii) 1Find f ′(x).

(iii) 1Describe the behaviour of f(x) as x → 0 from above and from below.

(iv) 1Find the equation of the horizontal asymptote.

(v) 1Sketch the graph of y = f(x).

(b)

L

AB

O

0
45

0
45

0
30

x

a

b04t01

The diagram above shows a vertical light tower OL of height x metres. The angle
of elevation of L from A is 45◦, the angle of elevation of L from B is 30◦ and the
angle AOB is 45◦. Let 6 ALB = α.

(i) 2Show that AB2 = (4 −
√

6)x2.

(ii) 1Show that cos α =
2 +

√
6

4
√

2
.

(iii) 2Suppose that Pablo walks in a straight line from B to O. Let the variable point
P represent his position and let the angle of elevation of L from P be θ.

Let 6 ALP = β and show that cos β =
1√
2

sin θ +
1

2
cos θ.

(iv) 3If the light tower is 10 metres high, find the exact distance Pablo has to walk
along BO so that his position P will minimise β. Justify your answer.

END OF EXAMINATION
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B L A N K P A G E
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The following list of standard integrals may be used:

∫

xn dx =
1

n + 1
xn+1, n 6= −1; x 6= 0, if n < 0

∫

1

x
dx = lnx, x > 0

∫

eax dx =
1

a
eax, a 6= 0

∫

cos axdx =
1

a
sinax, a 6= 0

∫

sinaxdx = − 1

a
cos ax, a 6= 0

∫

sec2 axdx =
1

a
tan ax, a 6= 0

∫

sec ax tan axdx =
1

a
sec ax, a 6= 0

∫

1

a2 + x2
dx =

1

a
tan−1

x

a
, a 6= 0

∫

1√
a2 − x2

dx = sin−1 x

a
, a > 0, −a < x < a

∫

1√
x2 − a2

dx = ln
(

x +
√

x2 − a2

)

, x > a > 0

∫

1√
x2 + a2

dx = ln
(

x +
√

x2 + a2

)

NOTE : lnx = log
e
x, x > 0
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