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Section I

10marks

Attempt Questions 1–10

Allow about 15 minutes for this section.

Use the multiple-choice answer sheet for Questions 1–10.

1. 1What is the range of the function f(x) = |arcsinx|+ arccosx?

A. f(x) ∈ [0, 2π]

B. f(x) ∈ [0, π]

C. f(x) ∈
[
π

2
,
3π

2

]
D. f(x) ∈

[
−π

2
,
π

2

]

2. 1Find the remainder when x4 + 2x2 − 13x− 60 is divided by 2x+ 3.

A. −495

16

B. −4070

81

C. 0

D. 78

3. 1Let O be the point (0, 0), R the point (−2, 1) and S the point (−c, 2c), where c ∈ R.

The scalar product OS ·RS is equal to:

A. 4c− 5

B. 5− 4c

C. 4c− 5c2

D. 5c2 − 4c
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4. 1The random variable X represents the number of successes in 10 Bernoulli trials.

The probability of success is p = 0.4 in each trial.

Which of the following statements is true?

A. P (X < 4) > P (X > 4)

B. P (X < 4) = P (X > 6)

C. P (X ⩽ 4) = 0.5

D. P (X = 4) < P (X > 5)

5. 1The coefficient of a5b4 in the expansion of

(
3a− b

3

)9

is:

A. −42

B. 3

C. 42

D. 378
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6. 1The shaded region shown is rotated round the x-axis.

f(x)

g(x)

4

3 6
x

y

Which expression calculates the volume of revolution formed?

A. π

∫ 6

0

(
f(x)− g(x)

)2
dx

B. π

∫ 3

0

(
f(x)

)2
dx+ π

∫ 6

3

(
f(x)

)2 − (g(x))2 dx
C. π

∫ 6

0

(
f(x)

)2 − (g(x))2 dx
D. π

∫ 3

0

(
f(x)

)2
dx+ π

∫ 6

3

(
g(x)

)2
dx
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7. 1The parametric equations

x = 3 cos t

y = 4 sin t

are equivalent to which cartesian equation?

A. x2 + y2 = 25

B.
x2

3
+

y2

4
= 1

C.
x2

9
+

y2

16
= 1

D. x2 + y2 = 16

8. 1Given g(x) = e2x + 2, g−1(x) is given by:

A. y =
lnx− 2

2

B. y =
lnx

2 ln 2

C. y = ln (x2 − 2)

D. y =
ln (x− 2)

2
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9. 1The following graph shows y =
1

f(x)
for a function f(x).

x

y

Which graph could represent y = f(x)?

A.

x

y

B.

x

y

C.

x

y

D.

x

y
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10. 1Which differential equation best represents the slope field below?

x

y

A.
dy

dx
= −2x

y

B.
dy

dx
=

2x

y

C.
dy

dx
=

y

2x

D.
dy

dx
= x2 + y2

Page 6 of 13



Section II
60marks
Attempt Questions 11–14
Allow about 105 minutes for this section.
Answer each question in the appropriate writing booklet.
All necessary working should be shown in every question.

Question 11 (14Marks) Use a SEPARATE writing booklet.

(a) 2Solve the inequality:

|3x− 5| < 4

(b) 2Use the substitution u = sinx to find

∫
− cosx sin

3
2 xdx.

(c) The letters of the name NARUTO are arranged in a row.

(i) 1In how many ways can this be done using all the letters?

(ii) 2What is the probability that the vowels are all together?

(d) 3Determine the measure of angle A in triangle ABC, where A(1, 1), B(4,−3), and

C(−3, 2). Express your answer in degrees to the nearest degree.
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(e) The graphs of y = cos2 x and y = 3 sin2 x are shown below.

y = 3 sin2 x

y = cos2 x

x

y

(i) 2Show that the points of intersection are at x =
π

6
and x =

5π

6
.

(ii) 2Find the exact shaded area.

End of Question 11
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Question 12 (16Marks) Use a SEPARATE writing booklet.

(a) 3Using mathematical induction, verify that for all n ⩾ 1, the sum of the squares of

the first 2n positive integers is given by the formula

12 + 22 + 32 + · · ·+ (2n)2 =
n(2n+ 1)(4n+ 1)

3

(b) 3Solve cosx−
√
3 sinx = 2 for 0 ⩽ x ⩽ 2π.

(c) 3The temperature T , in degrees celcius, of tea, t minutes after it is brewed can be

modelled using the differential equation
dT

dt
= k (T − T1), where k is the constant of

proportionality and T1 is a constant.

In a particular teahouse, the temperature is kept at a comfortable 22◦C and tea is

poured out at 81◦C. If the tea cools to 64◦C in 5 minutes, use seperation of variables to

solve the differential equation to determine a function T (t) to model the temperature

of the tea.

(d) 2Given a rhombus OACB as seen below, and using vector methods, prove that the

diagonals of a rhombus are perpendicular.

O A

CB

˜
a

˜
b
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(e) 3The tangent to the curve y = arcsin

(
x2

2

)
is drawn at the point

(
1,

π

6

)
.

Find the y-intercept of the tangent.

(f) 2A biased coin has a 60% chance of landing on tails. If this coin is tossed 5 times,

what is the probability that at least four of the tosses are tails?

End of Question 12
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Question 13 (15Marks) Use a SEPARATE writing booklet.

(a) (i) 2Show that cos 3θ = 4 cos3 θ − 3 cos θ.

(ii) 2Consider the cubic equation x3 − 3x−
√
3 = 0.

By letting x = 2 cos θ, show that cos 3θ =

√
3

2
.

(iii) 2Hence, prove that

sec
π

18
+ sec

11π

18
+ sec

13π

18
= −2

√
3

(b) 3The masses of mice are thought to be normally distributed. If 30% of mice have a

mass of more than 65g and 20% have a mass of less than 40g, estimate the mean and

the variance of the mass of the mice.

(c) 3A ship is set to sail to an island which is on a bearing of 127◦T. There is a current

coming from the west which is flowing at a rate of 4 km/h.

The ship is able to sail at a constant speed of 37 km/h.

Determine the bearing the ship should sail on to reach the island, to the nearest

degree.

(d) 3Find the general solution of
dy

dx
=

y3 + 1
√
xy

using the substitution y = u
3
2 .

End of Question 13
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Question 14 (15Marks) Use a SEPARATE writing booklet.

(a) 2Five points are chosen at the nodes of an infinite square lattice (a grid). Using

pigeonhole principle, determine why is it certain that at least one mid-point of a line

joining a pair of chosen points is also a node of the square lattice?

(b) Consider the function f(x) = x− k cos2 x for a constant k.

(i) 2Show that f(x) has an inverse for −1 ⩽ k ⩽ 1.

(ii) 1The maximum value of the derivative of f−1(x) is 3. Find the value of k.

(c) 4A factory produces silicon wafers. For each silicon wafer produced, there is a 93%

chance that it is considered acceptable.

The factory produces at least n silicon wafers each day, so that they are 95% certain

that at least 5000 silicon wafers are acceptable.

What is the least number of silicon wafers that need to be produced each day?
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(d) (i) 2The region between the curve x2 + y2 = r2 and the line x =
r

2
is rotated around

the x-axis.

Show that the volume of revolution is given by V =
5πr3

24
.

r

x2 + y2 = r2

r

2
x

y

(ii) 4A spherical ball of radius 2 cm has water in it, so that the height of the water in

the ball is 1 cm.

The radius of the ball is increasing at a rate inversely proportional to its radius.

At the same time, water is flowing into the ball so that the height of water in

the ball is exactly half the radius.

It is known that after 5 seconds, the radius of the ball is 4 cm.

Find the rate of change of water in the ball when the radius is 8 cm.

2 cm Cross-section

view

END OF PAPER
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