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Question 1 (1 mark)

What type of a relation is shown?

A. Many-to-many

B. One-to-many

C. One-to-one

D. Many-to-one

Question 2 (1 mark)

The graph shows the velocity of a particle, v metres per second, as a function of time, t

seconds.

When is the acceleration of the particle equal to zero?

A. t = 0

B. t = 10

C. t = 6

D. t = 8

1



Question 3 (1 mark)

For events A and B, P (A|B) =
2

5
and P (B|A) =

1

3
. Let P (A∩B) = p.

What is the vaule of P (A)?

A. 3p

B. p

C.
1

3
p

D.
2

5
p

Question 4 (1 mark)

(
√

3− 1)(2
√

3 + 5) simplifies to:

A. 11 + 7
√

3

B. 11 + 3
√

3

C. 1 + 3
√

3

D. 1− 3
√

3

Question 5 (1 mark)

What are the values of x for which |4x− 3| = 7.

A. x = 2
1

2
and x = −1

B. x = 2
1

2
and x = 1

C. x = −2
1

2
and x = −1

D. x = −2
1

2
and x = 1

Question 6 (1 mark)

The population N of a town, after t years, is given by the formula N = N0e
0.04t, where

N0 is the initial population. Which expression represents the number of years it takes

until the town has doubled its population?

A.
2 loge100

5

B. 4 loge2

C. 2 loge25

D. 25 loge2

2



Question 7 (1 mark)∫
tan2x dx =

A. sec2x+ c

B. 2tan x+ c

C. tan x− x+ c

D. 2tan x− x+ c

Question 8 (1 mark)

Let M be the mid point of (−1, 4) and (5, 8). Then, the equation of line through M

with gradient
−1

2
is:

A. x+ 2y − 10 = 0

B. x+ 2y − 14 = 0

C. 2x+ y − 10 = 0

D. 2x− y − 14 = 0

Question 9 (1 mark)

Given the function y = e
√
x, which expression is equal to

dy

dx
?

A. e
√
x

B. e

√
x

x

C.
e
√
x

2
√
x

D.
e
√
x

√
x

3



Question 10 (1 mark)

A company collected data on the reasons for given by 200 factory workers for arriving

late. The pareto chart shows the data collected.

What percentage of workers gave the reason ”Traffic congestion”?

A. 60%

B. 75%

C. 50%

D. 30%
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Mathematics Advanced

Section II Answer Booklet

90 Marks

Attempt Questions 11-38

Allow about 2 hours and 45 minutes for this section

Instructions � Answer the questions in the spaces provided.

� Your responses should include relevant mathematics reasoning

and/ or calculations

Please turn over

5



Question 11 (2 marks)

Find the equation of the tangent to the curve y =
√
x at x = 9.
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Question 12 (3 marks)

The diagram shows a triangle with sides of length 9cm, xcm and 7cm and the angle of

47o.

Use the cosine rule to calculate the value of x, correct to two significant figures.
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Question 13 (2 marks)

A certain poker machine with 3 wheels has 10 fruit symbols on each wheel. The first

wheel has 4 cherries on it, the second has 2 cherries on it and the third wheel has 5

cherries on it. Find

(a) the number of arrangements which contain 3 cherries. [1 mark]
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(b) the probability of obtaining 3 cherries on the viewing line. [1 mark]
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Question 14 (6 marks)

A function is given by f(x) = x3 − 3x2 + 3x.

(a) Find the stationary points and detemine their nature. [4 marks]
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(b) Sketch the curve, labelling the stationary points and axes intercepts. [2 marks]

Question 15 (4 marks)

A mixture is to be made of two foods A and B. The two foods A, B contain nutrients

P and Q as shown below:

Ounces per pound of nutrient

Food P Q

A 1 2

B 3 1

The mixture contains 8 ounces of P and 6 ounces of Q.

For example: one part of A and 3 parts of B will make 8 ounces of P i.e.., A+ 3B = 8

(a) Use the similar method to form an equation for nutrient Q. [1 mark]

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

(b) Solve the two equations simultaneously to find the values of A and B. [3 marks]
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Question 16 (2 marks)

Differentiate y = ecos 2x

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

Question 17 (2 marks)

Given the function f(x) = x2 + 2x and g(x) = x+ 1.

Find f(g(x)).

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

Question 18 (4 marks)

The diagram shows a sector with radius r and angle θ where 0 < θ ≤ 2π. The arc length

is
10π

3
.

(a) Find the value of θ and hence, show that r ≥ 5

3
. [2 marks]
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(b) Calculate the area of the sector when r = 4. [2 marks]

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

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

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

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

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

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

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

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

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

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

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

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

Question 19 (3 marks)

A discrete random variable X has the probability distribution table shown.

x 0 1 2 3 8

P (X = x) p
2

5

3

20

1

4
p

(a) Show that p =
1

10
. [1 mark]
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(c) What is P (X < µ)? [1 mark]
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Question 20 (2 marks)

The function f(x) = sin2(2x + 1) is given. If f ′(x) = m cos(2x + 1) sin(2x + 1). Find

the value of m.
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Question 21 (2 marks)

A circle is given by the equation x2 + y2− 6x+ 2y = 6.Find the centre and radius of the

circle.
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Question 22 (2 marks)

Given f(x) = x2 − 6x+ 8 Differentiate f(x) using first principles. [2 marks]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 23 (2 marks)

The gradient function of a curve y = f(x) is given by f ′(x) = 4x− 5. The curve passes

through the point (2, 3).

Find the equation of the curve.
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Question 24 (2 marks)

The graph of a function f(x) is shown.

Use the interval notation, state the domian and range of f(x).

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

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

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

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

Question 25 (3 marks)

(a) Sketch the graph of y = |x − 1| and y = 2x + 4 for −4 ≤ x ≤ 4 on the grid given

below.

(b) Using the sketch from part a, solve |x− 1| = 2x+ 4

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

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

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

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 26 (4 marks)

(a) Differentiate y = xe3x. [2 marks]

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

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

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

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

(b) Hence find the exact value of [2 marks]

∫ 2

0
e3x(3 + 9x)dx

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

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

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

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

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

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

Question 27 (2 marks)

The function f(x) = |x| is transformed and the equation of the new function is of the

form y = kf(x+ b) + c, where k, b and c are constants. The graph of the new function

is shown.

What are the values of k, b and c?

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 28 (4 marks)

Decaln walks 1600 metres due north along a road from point A to point B.

The point is due east of a hill XY , where X is the top of the hill.

The point Y is directly below point X and is on the same horizontal plane as the road.

Let the height of the hill above point Y be h metres.

From point A, the angle of elevation to the top of the hill is 16o.

From point B, the angle of elevation to the top of the hill is 12o.

(a) Show that BY = h cot 12o. [1 mark]

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

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

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

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

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

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

(b) Hence, find the value of h. [3 marks]

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

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

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

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

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

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 29 (5 marks)

Let y = f(x) be a function defined for 0 ≤ x ≤ 6, with f(0) = 0.

The diagram shows the graph of the derivative of f(x), y = f ′(x).

The shaded region A1 has area 4 square units. The shaded region A2 has area 4 square

units.

(a) For what values of x is f(x) increasing? [1 mark]

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

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

(b) What is the maximum value of f(x)? [1 mark]

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

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

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

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

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

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(c) Find the value of f(6). [1 mark]

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

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

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

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

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

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

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

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

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

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

(d) Draw a graph of y = f(x) for 0 ≤ x ≤ 6. [2 marks]

17



Question 30 (3 marks)

The length of a whale species is modelled using the equation

L = 5.2− 4.6e−kt

where L is in meters and t is the age in years and k is a positive constant.

(a) What is the length of the whale at birth? [1 mark]

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

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

(b) If a three year old whale has a length of 4.45 metres, what is the value of k, correct

to 2 decimal places?[1 mark]

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

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

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

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

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

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

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

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

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

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

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

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

(c) Find the limiting length of the whale species. [1 mark]

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

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

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

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

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

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

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

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

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

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

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

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

18



Question 31 (2 marks)

Let f(x) = x3− 3x2 + kx+ 8, where k is a constant. Find the values of k for which f(x)

is an increasing function.
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Question 32 (2 marks)

Find integers a and b such that
1√

5− 2
= a+ b

√
5.
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Question 33 (4 marks)

A wire of length 28 m is to be cut into two pieces. One of the piece is to be made into

a square and the other into a circle. Let r be the radius of the circle and x meters be

the length of each side of the square. The combined perimeter is given as 2πr+ 4x = 28

and the combined area, A, is given by:

A = π

(
14− 2x

π

)2

+ x2 (DO NOT prove this)

What should be the lengths of each piece so that the combined area of the circle and

the square is minimum?
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Question 34 (3 marks)

Initially a car is at rest. The car then starts from a point P at time t = 0 seconds and

comes to a stop at point Q. The distance x, in metres covered by the car, in t seconds

is given by x = t2
(

2− t

3

)
. Find

(a) the time taken by it to reach Q. [2 marks]
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Question 35 (5 marks)

The diagram shows the curve with equation y = x2 − 7x+ 10. The curve intersects the

x−axis at points A and B. The point C on the curve has the same y−coordinate as the

y−intercept of the curve.

(a) Find the x−coordinates of Points A and B. [1 mark]
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(b) Write down the coordinates of C. [1 mark]
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(c) Evalute [1 mark]

∫ 2

0
(x2 − 7x+ 10)dx
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(d) Hence, or otherwise, find the area of the shaded region. [2 marks]
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Question 36 (5 marks)

(a) A simple musical instrument has many strings. The difference between the lengths

of adjacent strings is constant, so that the lengths of the strings are the terms of an

arithmetics series. The shortest string is 30 cm long and the longest string is 48 cm.

The sum of the lengths of all the strings is 1209 cm.

i. Find the number of strings.[2 marks]
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ii. Find the difference in length between adjacent strings. [1 mark]
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(b) There is a large sheet of paper which is 0.1mm thick that is cut in half. Then one

piece is placed on top of the other. This pile is again cut in half and one pile is

placed on top of the other. This process is repeated 40 times. How high is the pile

of the sheets? [2 marks]
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Question 37 (4 marks)

(a) The function f(x) = sin x is transformed to g(x) = 3sin 2x.

Describe in words how both the amplitude and period change in this transformation.

[2 marks]
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(b) Sketch
1

x2 − 49
clearly showing asymptotes and intercepts. [2 marks]
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Question 38 (6 marks)

(a) Use trapeziodal rule with three function values to find an approximation to∫ 3

1
ln x dx

[3 marks]
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

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

(b) State whether the approximation found in the previous part is greater than or lesser

than exact value of
∫ 3
1 ln x dx. Justify your answer by sketching the curve y = ln x

[3 marks]

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

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

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

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

End of exam
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Question 1 (1 mark) 

What type of a relation is shown? 

A. Many-to-many 

B. One-to-many 

C. One-to-one 

D. Many-to-one 

Question 2 (1 mark) 

Clc2 =Fa'+ buJ-

rj ( t{q__) :;; f { Cf 1) 

,'. f is a mPj-fV- Me 

~c-J,'rrf\ 

The graph shows the velocity of a particle, v metres per second, as a function of time, t 

seconds. 

I ' 

80 

60 .. 

40 

20 

0 2 4 6 8 JO 

\ 
12 

When is the acceleration of the particle equal to zero? 

A. t = 0 

B. t = 10 

C. t = 6 

D. t = 8 

1 



Question 3 (1 mark) 
2 1 

For events A and B, P(AIB) = 5 and P(BIA) = 3. Let P(AnB) = p. 

What is the vaule of P(A)? 

PCB/ A) ~~ i pUt-()£);:. p A. 3p 

B. p 

1 
C. - p 

3 

.pl B/A-).: r_[e,ne_) 
p(A) 

2 
D. - p 

5 

Question 4 (1 mark) 

_____,, 

(v13- 1)(2v13 + 5) simplifies to: I L 2. [3 + .5) 
A. 11+7v13 V3 (2-- ✓.3 +5 )-

rc, ~ C + 5✓3 2 {3 - 5 B. 11 + 3v3 

C. 1 + 3v13 :::. ( + 3 (i 
D. 1 -3v13 

Question 5 (1 mark) 

What are the values of x for which l4x - 31 = 7. 
1 

A. x =22 andx =-1 Lf'A. -3=- -::f 

1 
B. x = 22 and x = 1 

1 
C x = -2- and x = - 1 . 2 

1 
D. x = -22 and x = 1 

Question 6 (1 mark) 

The population N of a town, after t years, is given by the formula N = N0 e0·04t, where 

No is the initial population. Which expression represents the number of years it takes 

until the town has doubled its population? b 
A. 2 logelOO N =-- No e, 0 · O 4-

5 

2 

() -OJf.t
~ e, 

0 

Lt\ 9--



Question 7 (1 mark) 

J tan2x dx = 

A. sec2x + c 

B. 2tanx + c 

C. tanx - x + c 

D. 2tan x - x + c 

Question 8 (1 mark) 

J' ( & (. C,'),-1,_ - I ) d 'l(_ 

-H')..I) 11. - 'X. t C 

Let M be the mid point of (- 1,4) and (5,8). Then, the equation of line through M 
-1 

with gradient 2 is: fv1 p .. 
1 
t ) 

A. x + 2y - 10 = 0 

B. x + 2y - 14 = 0 

C. 2x + y - 10 = 0 

D. 2x - y - 14 = 0 

Question 9 (1 mark) 

j - b ~ -1 [ i -.2-) 

~ -11::: - ~ t 2-

?t+?j-!1+ ::::-0 

Given the function y = evlx , which expression is equal to ~~? 
A. evx 

ft 
B. e X 

C. 
evx 
2ft 

evx 
D. ft 

3 



Question 10 (1 mark) 

A company collected data on the reasons for given by 200 factory workers for arriving 

late. The pareto chart shows t he data collected. 

Reasoos for Lateness given by l'nctory Workers 

JOO 

90 ._4;. 

" 80 i 
70 § 

0 

60 

50 

40 

30 

20 

JO 

() 

Qm::ue .:u Tmffi~ 1 r<tin Hus: Car Ovet¥. lept llh:1c:i.,,: r~irdy Bn.d {)ther 
Security Cong:stfon la.tefmisscd lat~ 'mi~-d Probkm Prob!nn We,nht:r 

Gi1 t1? Ren.son 

What percentage of workers gave t he reason '"Iraffic congestion"? 

A. 60% 7o-kJ;;: ~00 T1*c. (;o 
I 

B. 75% 

C. 50% l,oXIOV 

D. 30% c2oo 

=- 3o-J · 

4 



Question 11 (2 marks) 

Find the equation of the tangent to the curve y = Jx at x = 9. 

j ;, J~ / 0 , :: ~ 

9 r~ e.nt <1- -the ~ 
'YY) ;: j_ ;: _L 

~Fr C, 

tQ~ ~-+he~ 

;j-3::- -tc~-qJ ) 
G~-Jg::=- ?t-1 

Question 12 (3 marks) 

The diagram shows a triangle with sides of length 9cm, xcm and 1 cm and the angle of 

47°. 

X cm 
NOTTO 
SCALE 

Use the cosine rule to calculate the value of x, correct to two significant figures. 

6 



Question 13 (2 marks) 

A certain poker machine with 3 wheels has 10 fruit symbols on each wheel. The first 

wheel has 4 cherries on it , the second has 2 cherries on it and the third wheel has 5 

cherries on it. Find 

(a) the number of arrangements which contain 3 cherries. [1 mark] 

(b) t he probability of obtaining 3 cherries on the viewing line. [1 mark] 

4-0 or {_3- X _2=_ X }~) - ID ID 
Joo o 

_j_..,. 
;::... 

~ .;-

Question 14 (6 marks) 

A function is given by f ( x) = x 3 - 3x2 + 3x. 

(a) Find the stationary points and detemine their nature. [4 marks] 

f(~)==- ~-.3-3';l).+3'L 
'l-t \ ~) ::- .,~ ~f>~+3 

f'' l -x.) .::. £ ?.. - b 

-Rncl>~ $+o-l10~ po•ng 

t' ('1..).:::- 0 

3~')...-'7~+3=-0 

?..'"l-- - '.2-'l-tl =-0 
').. 

l'l,-1) :::. D 

~-=-' 
\) c..t_"' m.,,i f\.L ~ +he n.a.lu '( e. 
~ub ... ;;::.. \ 1" t'' (_ ~) 

-t''c.,) ~ Gt 1)-' ::::o 

7 

\ C,,h(~ina lo nlaN-f"lB 
?. Io , 1 1 2-_ 

f "r,) \ ~ o_ I 1
_:; 

Co "'(_()..N-i' tg ~ 
o)-?..-::-1',if-=1 

, '. 7iv.JvL ~ a h,o >1 pnfa,( 
? fJ1'Yvr 1 ; rv0~ ~ 
at c1, 1) 

\ 



(b) Sketch t he curve, labelling t he stationary points and axes intercepts. [2 marks] 

:p 
-2 4 

Question 15 (4 marks) 

A mixture is to be made of two foods A and B. The two foods A, B contain nutrients 

P and Q as shown below: 

Ounces per pound of nutrient 

Food p Q 

A 1 2 

B 3 1 

The mixture contains 8 ounces of P and 6 ounces of Q. 

For example: one part of A and 3 parts of B will make 8 ounces of P i.e .. , A+ 3B = 8 

(a) Use t he similar method to form an equation for nutrient Q. [1 mark] 

....... ....... ~Ft. f ~ .=:. -~ .................. ... ...... ...... ... .... ... .......... . 
(b) Solve the two equations simultaneously to find the values of A and B. [3 marks] 

A t-3B -;:: g - (D X 2. 

2-l1 -t B :::: l, - {J;) 

2-A t {, B ==- I h 

t-)2-Cl -t B :::.-_£_ 
5~:::.. lb --B::: 2. 

J;@ B:::..::i.. if"I (EJ 
2A -1-J..;:. (,, 

8 

2-P.l :::- Lf 
A::: 2. 

, A.:::'.1-ttrtdB.::: 2... 



Question 16 (2 marks) 

Differentiate y = ecos 2x 

Question 17 (2 marks) 

Given the function f(x) = x2 + 2x and g(x) = x + l. 
Find J(g(x)) . 

-t l CJ ( 1_) ) ::: f ( 1. T f) ::.. C ~ -t /) l- --f" 2-( 'll t- I) 

;:::.. ?I..?--t 2.. 'L -t I + '.l-~ ;- ~ 
'}.--

::: ~ + 4-1-t .3 

Question 18 (4 marks) 
JO;r 

3 

The diagram shows a sector with radius rand angle 0 where O < 0 :::; 21r. The arc length 
. l01r 
l S 3 . 

(a) Find the value of 0 and hence, show that r;::: ;. [2 marks] 

.,.L::.. 'Y"0 w-h e.,(,,.L. 0 

IOA ___. ::..YtJ 
3 

e::. IO i\ -3Y 

0£...& '=..2..A 

0 < 10,;:- c:::. 1-7' ;-'1 -

<:::. e c:::. 2...-,;;:-

o <- loX 5=. ('J..ft.°Y.~r) 

9 



(b) Calculate the area of the sector when r = 4. [2 marks] 

J_ :,i.. 
'I .J..E_A-A-=: ilt-

2- d>l 4-

::... l X Hi X JO A 
'.l-- -I 2-

-::: 150 °A -I :i.. 

~ ~DA 
~ 

. ~ AY UJ.. 11-- c5 e. 0ttrt ..M 

Question 19 (3 marks) 

A discrete random variable X has the probability distribution table shown. 

1 
(a) Show that p = 

10
. [1 mark] 

2-p + ~ =-

(b) Find the mean µ, . [1 mark] 

C) D - _j_. 
-r- s--

p~_L 
10 

10 



(c) What is P(X < µ)? [l mark]

==-pcx� 2 -¾) 

� p c_x -=-o) t p ( x =-,) -t pl X =-- a._) 

_J_ --t-2- -1- 3 - �-::.--
)D 5° ;2..... V 

Question 20 (2 marks) 

The function J(x) = sin2 (2x + 1) is given. If J'(x) = m cos(2x + 1) sin(2x + 1). Find

the value of m. 

-f(�)::. gin,_ (_2..7t-t-t) 

f'(I)(.)::=- 4c.g(2-'l..-t-t) 6in[11-tt)

9 ,ve.n f 1(�")::. rncffi(2-x+t) <£1'� L1.�+1)

.'. � � l'l--�-t-1) &i11(.'.l..'l.-tl)::: Lt-� (.2.-xt-l) &,"' c��-t-1)

f)_j U> tn-pa. tr) � -th ( LO ctt1 u e.J) J1 
fl):::- -4 

Question 21 (2 marks) 

A circle is given by the equation x2 + y2 
- 6x + 2y = 6.Find the centre and radius of the

circle. 

'X,1- --t � ).-- b 'A. + �:1 � b
P.,e,w 'l'1 +i � � l.,U. I � Go rn-p I� -th c.. c.9 19,_ llQ,t.LL

').. '1.. J ').,, - b .,__ + 9 -r � -t� + I =- 6 -t- c:i t-
'l- ).... 

C,·t-�J --tli-t-lJ �It 

. '. Gu--\1°Y<:. l3 1 - 1) � '(� =- -4

11 



Question 22 (2 marks) 

Given f (x) = x 2 - 6x + 8 Differentiate .f(x) using first principles. [2 marks] 

f ( 1- ) = 1t ').. - b a -t ~ 
'v ~ '),---ft?- t-h) ~ l 'J.. ;- h) - b ( -x. t ~) -t g = ?t -t !2.'?I. I, -t I, - b 7. - L ht R' 

+ t ~-th) - -f-( ~ ) ::_ /-t-'2 ?_ h-t "').-- ~ - l, h + f - /-t 0 - I 
}ti+~)-f('X.).::: ~h'lL -G.h-t-h1.-

():, ft~~ ~ + Yd, 1:- p n~ u' p Iv 
j t (,J ~ \;rl) fl"- H) - ~"-J 

~➔ t) ~ 

Ii rt") ')..h ')L - c. h -t h 
I}.. 

h~ o h 

Question 23 (2 marks) 

The gradient function of a curve y = f ( x) is given by .f' ( x) = 4x - 5. The curve passes 

through the point (2, 3). 

Find the equation of the curve. 

ftrx.)=- J 1'c'"{)4L 

fl"-)::- J&-~ -5"' ) d'""

ft~)::. ~ -5~ -t C 
'.J...

').. 

f(~'):;z.. '.2-?-.-S"'L+C 

~,ven 4--{~) pOAiu +½murh 
C.213) 

)-

3:: :)_ (2--) -s--l'.).) -tL 

12 

3-::. e.~1otc_ 

. '. C-==- S-
')_. . ·. t L ?\.) ::o- :2-?l - 5-Jt -t- 5 

~ ~c ~·o-f) * 
-j-f) ~ UJJ..A/ e. . 



Question 24 (2 marks) 

The graph of a function f(x) is shown. 

y 

I 2 3 -t 5 

-r:: 

Use the interval notation, state t he domian and range of .f ( x). 

Dorna.u) ·. C...- CP 1 - ,] U [ 1, o:i) 

~ : [-~ 1o) v lo 1 ~J 
Question 25 (3 marks) 

(a) Sketch the graph of y = Ix - 11 and y = 2x + 4 for -4 :S x '.S 4 on t he grid given 

below. 

(b) Using t he sketch from part a, solve Ix - 11 = 2x + 4 

t-1, ')._) 

13 



Question 26 (4 marks) 

(a) Different iate y = xe3x . [2 marks] 

(b) Hence find the exact value of [2 marks] 

,,_ 

J e.3 'J. l3-r91..)d.~ =
o 

je..3?... x 3 :X. (l,.-3'1)dL 
i) )... 

==- 3 _f e.'l.~ ( l-t-3?! )dL 

;; 3 c: e3 ~ J ~ (_ ~ P ()).}- (4 v 
:::. 3 [,i ~b - o] o ;:::. 6 e (:, 

Question 27 (2 marks) 

The function f(x) = lxl is transformed and t he equation of t he new function is of the 

form y = kf(x + b) + c, where k , b and care constants. The graph of t he new function 

is shown. 

\i\That are t he values of k , b and c? 

C:;:. '.l... 

14 



Question 28 (4 marks) 

X 

h 

y 

Decaln walks 1600 metres due nort h along a road from point A to point B. 

The point is due east of a hill XY , where X is t he top of the hill. 

The point Y is directly below point X and is on the same horizontal plane as the road. 

Let the height of the hill above point Y be h metres. 

From point A, the angle of elevation to the top of the hill is 16°. 

From point B , the angle of elevation to the top of the hill is 12°. 

(a) Show that BY= h cot 12°. [1 mark] 

0 
,·, BY -=-- ~ 12-
~ 

_. _ Bt.f-= h.cv~,2-0 

(b) Hence, find t he value of h. [3 marks] 

h::.. l-bD"D 
~ jtot l'.l- - L.Dt I~ 

h ~ ~1) -=1- c_ l'\LD,(,U ,-

~ nwn,b) 

15 



Question 29 (5 marks) 

Let y = f(x) be a function defined for O ~ x ~ 6, with f(O) = 0. 

The diagram shows the graph of t he derivative of f( x), y = f'(x). 

y 

3 

0 2 4 6 X 

- 3 ~ 
The shaded region A1 has area 4 square units. The shaded region A2 has area 4 square 

units. 

(a) For what values of x is f(x) increasing? [l mark] 

f(?t) ~ inw..~ u,--h,U) fc~) -r o 
t-t7"N'L +tV- ?fC'f,,, 0 ~ ~ < 2.. 

(b) What is t he maximum value of f( x)? [l mark] 

Ma. 'U "fY\.-U.J'(\ '{ a1u..e._ ~ t ( "X.) 0 ( U) i ~ 1..()1) U) 1 IC ~ ) ;;: D ; t»ht.(\ 

?L ~ 'J- i -e aJ- fl'J..) 

't 

fl'.i--) - f Lo)=: 1i-
2> u..,f tf o) ::: 1) .--, i1 vv) 

-'· tL~J ::- 4 
' 1l-) ~ ma v mu,r() V cJ,u.a._ ti- -r{ 1- ) ---u 4- ~ 

16 



(c) Find the value of f(6). [l mark] 

~t) w j ,t1C1-) ch =- -4 

().... 4-

Lt t 1.)] =-4 
!)., 

-f l 't ) ~ft~).:- - 1t 

Gut-+ (:2-)::: 1.\- ~CD 
· ·. f Ut) - Lt ~ - 4-

flt):::.- tJ 

~ F-Y'Om ~ " 't +o 'X. =- I, +h ~ 
!J'iadi~ .M. - .3 

A,J, rn ::.. - 3 -¾ e.-r) 

-- 3 =-- :r (b ) -1l4) 
(,, - 't

.yµ-,r,£ 
f-{{.) - b =- - 3 '1 2--

1 ,·- +(_(:,)::::-(, 

(d) Draw a graph of y = f (x) for O ~ x ~ 6. [2 marks] 

6 
0 

--h -----------

17 



Question 30 (3 marks) 

The lengt h of a whale species is modelled using the equation 

L = 5.2 - 4.6e-kt 

where L is in meters and t is the age in years and k is a positive constant. 

(a) What is the length of the whale at birth? [1 mark] 

(b) If a t hree year old whale has a length of 4.45 metres, what is the value of k, correct 

to 2 decimal places?[l mark] 

A+ -f :::- 3j 
-~l.3) 

4-· 45 ==- s- · 'J_ - ~ · e, e.. 

..... 3\(, 
e... :;::... 

-3KV)e.-::. 

(c) Find the limit ing length of t he whale species. [1 mark] 

& ul> t -, a:J _ I< ll:) 
,l::;. 5 · '.l- -Lt· f. e. 

J_ ,: 5 . '.l-- - ~ 
e.,l<-.t-

18 



Question 31 (2 marks) 

Let f(x) = x3 - 3x2 + kx + 8, where k is a constant. Find the values of k for which f( x) 

is an increasing function. 

1' (1',)~ 'L ~- .3< -t K'l ;- ~ 

f'trJ..)=- 3~'}..-b~-t-k 

:Cf- f{1-_) ~ ar, 'rnt "(UJAil ~c...-l,'otJ 1 -t-h V'i -J- 'L ~~ 7 
D 

\-\ e./' U-- t f')cli rvq- -th c. "~ 11- I-<- L()"h c 1' e. 3 ?t - l:. ~ + /<. ...u 

p~r'-t-iv'e.. 
\ 

' l. e. ~ o.. 7 0 

==- 3f,-tl-l<- ..(t'.) 

' ·. \:l- \<- ?- .31. 
~7 3 l'.a.l<...o/ a_::::37o] 

u)'hU'\ K,. .3 1 fCrx.) ~ CU'I '1n C.YL-M;Nff ~c...tio() 

Question 32 (2 marks) 
1 

Find integers a and b such that J5 = a + bvf5. 
-2 

_L- =- o.t6 {g
J5 -'.). 
.,-l- x --.@" -t-~ ~ a.tbfi" 
j5 -'). {5 -t 2-

J5- k 'l-- :::-o..tb~ 
- 'l--- '\-

~)-(?-) 

19 

-{5'-t-'J.-:;:o..,tb/5 

Bwn~ ~ 
tDm-p~ 
a ;;. ~ a,nd-- b :::.. I 



Question 33 (4 marks) 

A wire of length 28 m is to be cut into two pieces. One of the piece is to be made into 

a square and the other into a circle. Let r be t he radius of the circle and x meters be 

t he length of each side of t he square. The combined perimeter is given as 21rr + 4x = 28 

and t he combined area, A, is given by : 

( 
14 - 2x ) 

2 

A= 1r 1r + x2 (DO NOT prove this ) 

vVhat should be t he lengths of each piece so that t he combined area of t he circle and 

the square is minimum? 

)... 
')._. A-;_. c~-:?; j A -t ,x_ 

')..- ')...-

A :. ~ (.,-~) -\- 'j_ 

7\ 

I A~ ~ C,-~) -t-2..'L 

-,:: 

Al\ "' --9-- -r 1-
1\ 

~ub l A- :;:.. 0 +-o --find. -the 

-$- l1-?-.) -t~~ == o 
,:: 

-£.L --\--~-+').'1l::..O 
"K -,;;:-

I --\-C'- 'L-t'J..-A')...;;:..0 -S-b 0 

- '.2-ls -+ Lt 'l... t -;; ?(_ ~ 0 

,, - 'J...-~ 
,.. - ----

7"-;--4-

~+c,J,o~ 

l,l'J1, U) 'A -::... 2. ~ . -A II~ ~ -t ~ '7 o 
---- r 7' 'A-r't 

Th~ I~ 1-
4- 'l... :::. Jl2=- YY\. 

1; -\- ~ 

20 

pm0~ 

::. 



Question 34 (3 marks) 

Initially a car is at rest. The car then st arts from a point P at time t = 0 seconds and 

comes to a stop at point Q . The distance x , in metres covered by the car , in t seconds 

is given by x = t2 
( 2 -1). Find 

(a) t he t ime taken by it t o reach Q. [2 marks] 

().-

4 l- - -l--;:: O j ,l-:::--D 

, ',-fh,,L C,,M-~ 

(b) the dist ance between P and Q. 

A-+ 

a.J\_d, + = 4-

OJ':] -h. m e. '1:-' 

A=-v 
ol+ 

4- ci', (_ lMlOU- --to y w th tl . 

21 



Question 35 (5 marks) 

The diagram shows the curve with equation y = x 2 - 7x + 10. The curve intersects the 

x-axis at points A and B. The point C on t he curve has the same y-coordinate as the 

y-intercept of the curve. 

\ 

\ 
\ 
\ 

\ 
(a) Find t he x - coordinates of Points A and B. [1 mark] 

'\--
,x, - 1-x+ lo:::... o 

(_?.. - ?-- ) (_ 'l - , ) ::::- 0 

')l :;:. '2- a.n.d 5 

--11\L 'l - LV o r cl; '(\, (L,Xil l9f p l71 () l5 A- 0--rui 8 0--<.L 

~ ~ s-

(b) Write down the coordinates of C . [1 mark] 

~ -i()tt'iupt

l1u.-b ~-;,.. 0 

l'n-- ')..... . 
v p '!l - 1A -tlO vL.,L 

I).. 

111 ~:.'L -1'l.t/D 
')... 

to::.. ?t -TX.-tlO 
'}-(.'.) ::.. ~ - r '"L 

')ll'l-1)::: o 
11. -::-o 0-,f\_CA. ')L.::. 7 

22 



( c) Evalute [1 mark] 

fo2 

(x2 
- 7x + lO )dx 

2-

j(?--'}..- ,~ -t Io) d 1. = 
3 . ').. J 2.... 

[~-~ -flOX- D 

0 '°L~ -~\\0[~)1- (_v) 

g-f 

( d) Hence, or otherwise, find the area of the shaded region. [2 marks] 

2-

,A 'f eA ;; A, e.-Q. 61- f:,_ A CO =- J ~ 'r - T~L i I D) d. ~ 
I) 

~ (~ t s- 11 b) ~ & ~ l ~ p tU.-t- (!)) 

23 



Question 36 (5 marks) 

(a) A simple musical instrument has many strings. The difference between the lengths 

of adjacent strings is constant, so t hat t he lengths of t he strings are the terms of an 

arithmetics series. The shortest string is 30 cm long and the longest string is 48 cm. 

The sum of the lengths of all the strings is 1209 cm. 

i. Find the number of strings. [2 marks] 

Ct ::. 3o · L =- 1+ Sr 

s -=- Jl_ La-1-.t) "' :)_. 

\?-Ol\ ::: A L3o + t~) 
'l--

31 
k nu.rnbc, 1 

& \Ti n-f 

11. Find the difference in length between adjacent strings. [l mark] 

Tn:::. °' -t- (l')-IJ ~ 

4 <t, ==- 3o -t ( 3 I - 1 ) q 
3od:: I 2;-

d:::. ~ 
b 

(b) There is a large sheet of paper which is 0.1 mm thick that is cut in half. Then one 

piece is placed on top of t he other. This pile is again cut in half and one pile is 

placed on top of the other. This process is repeated 40 times. How high is the pile 

of the sheets? [2 marks] 

,he 

cun 
D· '.2-1D · Lt,O • g- . .. · 

34 
~D ~ (? · '.2- '/,.)... 

I\ 
:::- \ · I X Io 

0 .::.. 0 · 2. (J ~ r()l'f\ ) 

"Y-=- 2. 

-'- 1'--i~ e."I t+o &uc.c.~ive, \clt rS 
\-1 Y. 10

11 
mr-0 OY \\0 1000 km --thicK · 
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Question 37 (4 marks) 

(a) The function f(x) = sin x is transformed to g(x) = 3sin 2x. 

Describe in words how both the amplitude and period change in this transformation. 

[2 marks] 

(b) Sketch 
2 

1 
clearly showing asymptotes and intercepts . [2 marks] 

X - 49 

y 
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Question 38 (6 marks) 

(a) Use trapeziodal rule with three function values to find an approximation to 

! 3 

lnx dx 

[3 marks] 

1 I I~ ti o 
-:J I 0 I in ,_in 3 

3 
CD + In 3 t .). /n ')..) 

jLn- d-i. I"' 
'J_.. 

c 1,., 3 + Jn 4) rv 
~ ,z... 

(V ..L lri ,~ - ~ 

lhL aJJ_,a__ 
. 

OfpM1,,i m,o}-~ -1. ~ /2--- ~Q/JJ02 l,A-4 
'2-

(b) State whether the approximation found in the previous part is greater than or lesser 

than exact value of Ji3 ln x dx. Justify your answer by sketching the curve y = ln x 

[3 marks] 

0 

The ~ ho..duJ Y~ 

~ ~ 11,c 

2 3 

~ -fh.A_. di a-er-a..rn. 
f-m.,pltfH daJ rru.,/e. 

. '. 1 +- ~ l V¼ ~ -th l. £ ?Ltl.. cJ--

End of exam 
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