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Section I 

10 Marks 
Attempt Questions 1-10 
Allow about 15 minutes for this section 

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

1. A coin is biased such that the probability of a head is 0.8. The probability that exactly four tails 
will be observed when the coin is flipped ten times is: 

(A) 10 X 0.26 X 0.84 

(B) 10C4 X 0.24 
X 0.86 

(C) 10C4 X 0.26 
X 0.84 

(D) 10 X 0.24 X 0.86 

2. Which one of the following vectors is parallel to the vector OP= 12 i - 6j? 

-(A) OA = 12i + 6j 

-(B) 0B = -i + 2j 

-(C) OC=2i+j 

-(D) OD= -2i + j 

f dx 
3. Which of the following is the correct expression for r;::---z ? 

✓9- X 

(A) sin-1 3x + c 

(B) cos-1 3x + c 

(D) cos-1 :: + c 
3 

2 



4. The region made between the curves y = x 2 + 1 and y = 4, and the y-axis is shown below. 
y 

,.;:;-.i---+--+--+---~1----1--~--1--___,;i-::;,. X 

-4 -2 2 4 

Which of these expressions gives the area of the region shown? 

(D) [ ~dy 

5. The number of elephants, N, in a population at time t is given by N = Aekt + 750, with 
constants A > 0 and k > 0. Which of the following is the correct differential equation? 

(A) dN = -k(N + 750) 
dt 

(B) dN = k(N + 750) 
dt 

dN 
(C) - = -k(N - 750) 

dt 

(D) dN = k(N - 750) 
dt 
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6. In the triangle below, 1~1 = 1~1 = 4. 

What is the value of u · v? 

(A) 16 

(B) 8../2 

(C) 8 

(D) 8../3 

7. Which polynomial has a multiple root at x = 1 

(A) x 3 + 3x2 
- 4 

(B) x3 
- 3x + 2 

(C) x3 - 3x - 4 

(D) x 3 + 3x2 + 2 

8. When cos x + sin x is rewritten in the form R cos (x - a), then: 

(A) R = ../2 and a = !: 
4 

1C 
(B) R = 2 and a = -

4 

.M 3rr (C) R = v L. and a = -
4 

3rr 
(D) R = 2 and a = -

4 
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9. The slope field below is for a first-order differential equation. 

J' 

Which of the following is a possible differential equation? 

(A) dy = sin 2x 
dx 

(B) dy = sin 2y 
dx 

(C) dy = cos 2x 
dx 

(D) dy = cos 2y 
dx 
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10. The graph of the function y = f(x) is below. 
y 

4 

Which of the following is a graph of Y = lf~)i7 

(A) (B) 

y 

4 
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Section II 

Total marks - 60 
Attempt Question 11-14 
Allow about 1 hour and 45 minutes for this section 

Begin each question on a NEW page 

In Questions 11-14, your responses should include relevant mathematical reasoning and/or 
calculations. 

Question 11 (15 marks) Begin a NEW page. 

a) Nine people are arranged around a circular table 

1. 

11. 

How many ways can they be arranged? 

If they are seated randomly, what is the probability that two individuals, 
Lois and Clark, are sitting next to each other? 

1 

1 

b) The heights in a population are normally distributed with a mean of 173 cm and a 2 
standard deviation of 7cm. Use the empirical rule to find the approximate probability 
that a randomly selected person has a height under 159 cm? 

c) A standard die is rolled 5 times. What is the probability of rolling a four at least two times? 2 

d) Find dy if y = e 2x cos-1 x 
dx 

e) Find dy at t = ::. if x = 2 cos t and y = 2 sin t 
dx 4 

2x 
f) Solve - ~ x + 4 

x-3 

g) Use the substitution u = 2 - x4, or otherwise, to find J 7x3(2 - x4
)

5 dx 

End of Question 11 
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Question 12 (15 marks) Begin a NEW page. 

a) Find the particular solution to dy = zx
2 

where y(0) = 1 
dx 3y 

3 

b) In the trapezium below, 0A = u, 75c = v, and ID.Al = ZICBI 2 

u (Not to scale) 

Express the vector BA in terms of u and v. - -

c) An unbiased coin is flipped 6400 times. The random variable X is the number of heads 
recorded. 

0 

1. 

2 

3 ,,-:,..,"-..' 
::-\::<r 

1. Assuming that X can be accurately approximated by a normal distribution, 1 
find the values ofµ and a such that X ~ N (µ, a 2

) 

11. Find the z-scores of flipping 3260 heads and of flipping 3100 heads. 2 

111. Hence, use the table below to estimate the probability of flipping between 2 
3 100 and 3 260 heads. 

.5 

0.5000 0.5398 0.5793 0.6179 0.6554 0.6915 0.7257 0.7580 0.7881 0.8159 

0.8413 0.8643 0.8849 0.9032 0.9192 0.9332 0.9452 0.9554 0.9641 0.9713 

0.9772 0.9821 0.9861 0.9893 0.9918 0.9938 0.9953 0.9965 0.9974 0.9981 

0.9987 0.9990 0.9993 0.9995 0.9997 0.9998 0.9998 0.9999 0.9999 1.0000 

Question 12 is continued on the next page 
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e 
d) 1ft = tan-

2 

6t-8 
Show that 3 sin 0 - 4 cos 0 - 4 = --

2 l+t 

11. Hence solve 3 sin 0 - 4 cos 0 = 4 for O s; 0 s; 2n 

End of Question 12 
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Question 13 (15 marks) Begin a NEW page. 

a) The radius of the base of a cylinder is increasing at a rate of 5 cm/min. The height of 2 
the cylinder is fixed at 30 cm and the formula for the volume of a cylinder is 
V = nr2 h. Find the exact rate of change of the volume of the cylinder at the instant 
where the radius is 10 cm. 

b) Below, the region between y = 3 cos~ and the x-axis is shaded between x = -n and x = n. 
2 

y 

-4 

If the region is rotated around the x-axis, find the volume of the solid formed. 
Leave your answer to 2 decimal places. 

3 

c) Use mathematical induction to prove that 72n + 7n + 4 is divisible by 6 for integers n;?: 0. 4 
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d) Billy throws a pebble from a height of 2 metres at an angle of 0 to the horizontal, with a 
velocity of 30m/s. 

y 

T (10, 6) 

e x2 m .. ·-·-···-·-·························-·-···········-············-····-·-·--····--·····-·······-► 

<E"------+-----------------------____::;,.x 

1. Show that the expressions for the horizontal and vertical displacement at t seconds 2 
after projection are x = 30tcos 0 and y = -St2 + 30tsin 0 + 2 respectively. 
(Take the acceleration due to gravity as -10 m/s2 and take the origin to be the 
ground directly below Billy). 

11. Show that the equation of the path of the particle is 2 
-xz 

y = - (1 + tan2 0) + x tan 0 + 2 
180 

111. If Billy manages to hit a target at point T, which is 10 away on the ground and 6 2 
metres high, find two possible angles of projection, to the nearest degree. 

End of Question 13 
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Question 14 (15 marks) Begin a NEW page. 

a) 25 quokkas are introduced to an island to promote the survival of the species. The growth of 

their population, Q, overt years, can be modelled by dQ = 0.0006Q(15 000 - Q). 
dt 

11. 

111. 

IV. 

V. 

Show that ----
1
--- = ~ (~ + --1

--) 
0.0006Q(15 000-Q) 9 Q 15 000-Q 

Hence, solve dQ = 0.0006Q(15 000 - Q), using integration, to show that 
dt 

15 000 . 
Q = w where B IS some constant. 

l+Be-

Find the value of B, and hence use the model to estimate the number of quokkas 
on the island after two months. 

What is the maximum number of quokkas that the island will support? 

After how many months is the number of quokkas to greater than half of the 
maximum amount? 

Question 14 is continued on the next page 
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b) Adam walks in a straight line form the point A(-1, 4) to the point Q( 4, 16) with constant 
speed. His position vector can be expressed in the form p = a + tu, where t is the time after he - -
starts walking. Adam arrives at the point Q at t = 3. 

y 

Q(4,16) 

• B(ll,9) 

~----+-------------------,:,;,- X 

1. State the vectors a and u. 2 

11. Bob is at point B(11,9). During Adam's walk from A to P, Bob wishes to throw a ball 
to Adam. Bob decides to throw the ball when Adam is at the closest point to B. 

a) Write a vector w that is perpendicular to u. 1 

{3) Hence or otherwise, find value oft when Bob throws the ball to Adam. 3 

End of Exam 
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