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Question 1 (2 marks)

Find the exact value of tan 600◦.
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Question 2 (2 marks)

Find the solutions of:

sin θ = −
√
3

2

where 0◦ ≤ θ ≤ 360◦.
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Question 3 (3 marks)

Solve the following for 0◦ ≤ x ≤ 180◦:

2 cos2 x− cosx = 0
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Question 4 (6 marks)

Solve the following equations for x:

(a) 3x−1 = 27
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(b) (log3 x)
2 = log3(x

5)− 6
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Question 5 (3 marks)

Simplify the following, writing each pronumeral with a positive index.

(√

mn
3

2

)4

p−3
×
(

p−2
)

−3

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3

Examination continues overleaf . . .
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Question 6 (6 marks)

Consider the function f(x) = log10(3x+ 1).

(a) State any vertical and horizontal asymptotes of f(x).
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(b) Find all points where f(x) intersects the coordinate axes.
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(c) Sketch the graph of f(x), showing all important features. 3
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Question 7 (6 marks)

The points A(2, 0), B(8, 4), C(4, 6) and D form the four vertices of a parallelogram,
as shown in the diagram.

x

y

b

b

b

b

A(2, 0)

B(8, 4)

C(4, 6)

D

θ

(a) Find the gradient of the line AB and hence find the angle θ correct to the nearest
minute.
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(b) Show that the equation of line CD, parallel to AB and passing through C is
given by 2x− 3y + 10 = 0.
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(c) State the the coordinates of point D.
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Examination continues overleaf . . .
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Question 8 (2 marks)

Given the points A(−1, 2), B(3, 4), and C(7,−4) in the Cartesian plane, show that
△ABC is a right angled triangle.
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Question 9 (7 marks)

A tower PQ of height h metres has an angle of elevation of 15◦ from a point A due
east of it. From another point B, the bearing of the tower is 055◦T and the angle of
elevation is 12◦. The points A and B are 1200 metres apart on the same level as the
tower’s base Q.

B

Q
A

P

1200 m

h

12◦

15◦

(a) Show that ∠AQB = 145◦
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(b) Consider the triangle APQ and show that AQ = h cot 15◦.
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(c) Find a similar expression for BQ.
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(d) Show that h =
12002

cot 15◦ cot 12◦ − 2 cot 15◦ cot 12◦ cos 145◦
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(e) Hence, calculate the value of h, correct to the nearest metre.
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Question 10 (3 marks)

Given that cosα = − 2√
5
and 180◦ ≤ α ≤ 360◦, find the exact value of cotα.

Show all relevant working.
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Examination continues overleaf . . .
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Question 11 (4 marks)

A newly bought car is worth $10 000. After t years, the value of the car (in dollars) is
given by the formula:

V = Ae−0.2t

(a) Find the value of A.
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1

(b) Find the value of the car after 6 years, correct to the nearest cent .
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(c) How many years (correct to 2 decimal places) will it take for the car’s value to
reach $1 000?
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2

Question 12 (3 marks)

Express:
log
Ä

x2
√

y3z
ä

in the form of a log x+ b log y + c log z.
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End of paper.
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Question 1 (2 marks)

Find the exact value of tan 600◦.
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Question 2 (2 marks)

Find the solutions of:

sin θ = −
√
3

2

where 0◦ ≤ θ ≤ 360◦.
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Question 3 (3 marks)

Solve the following for 0◦ ≤ x ≤ 180◦:

2 cos2 x− cosx = 0
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Question 4 (6 marks)

Solve the following equations for x:

(a) 3x−1 = 27
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(b) (log3 x)
2 = log3(x

5)− 6
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Question 5 (3 marks)

Simplify the following, writing each pronumeral with a positive index.

(√

mn
3

2

)4

p−3
×
(

p−2
)

−3
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Examination continues overleaf . . .

NORMANHURST BOYS’ HIGH SCHOOL



4 2023 Mathematics Advanced (Year 11 Course) Assessment Task 2

Question 6 (6 marks)

Consider the function f(x) = log10(3x+ 1).

(a) State any vertical and horizontal asymptotes of f(x).
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(b) Find all points where f(x) intersects the coordinate axes.
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(c) Sketch the graph of f(x), showing all important features. 3
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Question 7 (6 marks)

The points A(2, 0), B(8, 4), C(4, 6) and D form the four vertices of a parallelogram,
as shown in the diagram.

x

y

b

b

b

b

A(2, 0)

B(8, 4)

C(4, 6)

D

θ

(a) Find the gradient of the line AB and hence find the angle θ correct to the nearest
minute.
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(b) Show that the equation of line CD, parallel to AB and passing through C is
given by 2x− 3y + 10 = 0.
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(c) State the the coordinates of point D.
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Examination continues overleaf . . .
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Question 8 (2 marks)

Given the points A(−1, 2), B(3, 4), and C(7,−4) in the Cartesian plane, show that
△ABC is a right angled triangle.
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Question 9 (7 marks)

A tower PQ of height h metres has an angle of elevation of 15◦ from a point A due
east of it. From another point B, the bearing of the tower is 055◦T and the angle of
elevation is 12◦. The points A and B are 1200 metres apart on the same level as the
tower’s base Q.

B

Q
A

P

1200 m

h

12◦

15◦

(a) Show that ∠AQB = 145◦
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(b) Consider the triangle APQ and show that AQ = h cot 15◦.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1

(c) Find a similar expression for BQ.
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(d) Show that h =
12002

cot 15◦ cot 12◦ − 2 cot 15◦ cot 12◦ cos 145◦
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(e) Hence, calculate the value of h, correct to the nearest metre.
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Question 10 (3 marks)

Given that cosα = − 2√
5
and 180◦ ≤ α ≤ 360◦, find the exact value of cotα.

Show all relevant working.
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Examination continues overleaf . . .
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Question 11 (4 marks)

A newly bought car is worth $10 000. After t years, the value of the car (in dollars) is
given by the formula:

V = Ae−0.2t

(a) Find the value of A.
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(b) Find the value of the car after 6 years, correct to the nearest cent .
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(c) How many years (correct to 2 decimal places) will it take for the car’s value to
reach $1 000?
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Question 12 (3 marks)

Express:
log
Ä

x2
√

y3z
ä

in the form of a log x+ b log y + c log z.
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End of paper.
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