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Section 1

Instructions
* This section has 10 questions and is worth 10 marks.

» Use a 2B pencil to fill in the A, B, C or D answer bubble completely.
¢ Choose the best answer for Questions 1-10.

e If you change your mind or make a mistake, use an eraser to remove your response and fill in the new answer
bubble completely.

Example: | @ | O | O | O

000000000 O0*
000000000 O0|=

000000000 0|e
000000000 OQ0|=

[
e

Ensure you have filled an answer bubble for each question.

Do not write outside this box.
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Section 2
Instructions
* Write using black or blue pen.

* Questions worth more than one mark require mathematical reasoning and/or working to be shown to support
answers.

* If you need more space for a response, use the additional pages at the back of this book.

On the additional pages, write the question number you are responding to.
Cancel any incorrect response by ruling a single diagonal line through your work.
Write the page number of your alternative/additional response, i.e. See page ...
If you do not do this, your original response will be marked.

* This section has nine questions and is worth 50 marks.

Do not write outside this box.
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QUESTION 11 (4 marks)

Consider the polynomial P(z) = 7> —3z%> + 7z — 5, where z € C.

a) Use the factor theorem to show that (z — 1) is a factor of P(z). [1 mark]
b) Determine the quadratic factor Q(z) such that P(z) = (z— 1) O(z). [1 mark]
¢) Use your result from Question 11b) to determine the solutions of P(z) = 0. [2 marks]

Do not write outside this box.
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QUESTION 12 (5 marks)

Consider the proposition
n

Y r2r=(mn-1)2""42

r=1

Prove that this proposition is true Vn € Z* using mathematical induction by completing the steps of the proof as
indicated.
a) Initial statement: [1 mark]

Assuming the proposition is true for n = k,

k
Y r2r=(k—1)2" 2.

r=1

b) Inductive step: [3 marks]

Do not write outside this box.
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¢) Conclusion: [1 mark]

Do not write outside this box.
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QUESTION 13 (6 marks)

d
A slope field for the differential equation d—y = xy is shown. Line segments have not been drawn at the three points
X

marked with a dot.

X
-2 -1 0 1 2
-1
/ / —+ L °
[/ "+ N )
a) Complete the slope field by sketching the slopes at the three points indicated. [1 mark]

d
b) Use the completed slope field to sketch the solution curve for d—y = xy, given the point (0, 1) lies on this
X

curve. [1 mark]

Note: If you make a mistake in the slope field, cancel it by ruling a single diagonal line through your work and use
the additional response space on page 22 of this question and response book.

Do not write outside this box.
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2
c) Use separation of variables to show that the general solution of the differential equation is y = Ae>, where

A 1s a constant. [3 marks]

d) Determine the equation of the solution curve sketched in Question 13b). [1 mark]

Do not write outside this box.
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QUESTION 14 (4 marks)

In this question, x > 0.

a) Express in partial fractions. [1 mark]

1
x(x+1)

In(x) 4

Gr12 X [3 marks]

b) Use integration by parts and your result from Question 14a) to determine /

Do not write outside this box.
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QUESTION 15 (7 marks)

A flat triangular shade sail is fixed at three anchor points A(1, 0, 2), B(3,1,2) and C(1,2,4). Coordinates are
measured in metres from an origin O at ground level, and the z-axis points vertically upwards.

Not to scale
Z

—>
a) Determine AB and R . [1 mark]

b) Determine ﬁ X zﬁ' . [1 mark]

¢) Use your result from Question 15b) to determine the Cartesian equation of the plane that contains the shade
sail. [2 marks]

Do not write outside this box.
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d) Use your result from Question 15b) to determine the area of the shade sail. [1 mark]

The top of a straight support pole touches the shade sail.
The pole lies along the line r =41+ 3j+¢ (—4i —47+ 5]2) , where ¢ is a scalar.

e) Determine the coordinates of the point where the pole touches the shade sail. [2 marks]

Do not write outside this box.
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QUESTION 16 (6 marks)

Given sin(0) # 0, use De Moivre’s theorem to prove the identity

sin(40)
sin(6)

=8cos’(0) —4cos(0)

Do not write outside this box.
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QUESTION 17 (6 marks)

A particle moves in a straight line so that its acceleration (m s~2) is given by a = x+ 1, where x is its displacement
(m) from the origin O at time ¢ seconds.

Initially, the particle is at O and has a velocity of I ms~!.

Determine the time at which the particle has a speed of 5 ms~!.

Do not write outside this box.
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QUESTION 18 (6 marks)

The graphs of y = cos(x) and y = cos?(x) are shown for 0 < x < 7. The total area of the regions bounded by the

two graphs and the line x = k, where 0 < k < 7, is 3 units?.

Not to scale

—1+

Determine the value of k.

Do not write outside this box.
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QUESTION 19 (6 marks)

The three cube roots of a complex number w are plotted on an Argand plane and then joined by straight lines to
form a triangle with an area of 31/3 units>.

One of the cube roots of w has equal real and imaginary parts.

Determine all possible values of w. Leave your answers in Cartesian form.

Do not write outside this box.
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END OF PAPER

Do not write outside this box.
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ADDITIONAL PAGE FOR STUDENT RESPONSES

Write the question number you are responding to.

Do not write outside this box.
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ADDITIONAL PAGE FOR STUDENT RESPONSES

Write the question number you are responding to.

Do not write outside this box.
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ADDITIONAL PAGE FOR STUDENT RESPONSES

Write the question number you are responding to.

Do not write outside this box.
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ADDITIONAL RESPONSE SPACE FOR QUESTIONS 13a) AND 13b)
If you want this slope field to be marked, rule a single diagonal line through the slope field on page 6.

Do not write outside this box.
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