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[Maximum mark: 6] 

Angel has $ 520 in his savings account. Angel considers investing the money for 5 years with
a bank. The bank offers an annual interest rate of 1.2 % compounded quarterly.

(a) Calculate the amount of money Angel would have at the end of 5 years with the bank.
Give your answer correct to two decimal places. [31 

Instead of investing the money, Angel decides to buy a phone that costs $ 520. At the end of
5 years , the phone will have a value of$ 30. It may be assumed that the depreciation rate per
year is constant. 

(b) Calculate the annual depreciation rate of the phone.
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5. [Maximum mark: 6]

L 

·mated by a normal
The lengths of the seeds from a particular mango tree are approx, 

distribution with a mean of 4 cm and a standard deviation of 0.25 cm.

A seed from this mango tree is chosen at random. 

(a) Calculate the probability that the length of the seed is less than 3.7 cm.

It is known that 30 % of the seeds have a length greater than kcm.

(b) Find the value of k.

For a seed of length dcm, chosen at random, P(4 - m < d < 4 + m) = 0.6 ·

(c) Find the value of m.
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(a) 

[Maximum mark: SJ 

Ruhi buys a scoop of ice ere · am rn the shape of a sphere with a radius of 3.4cm. The rce
cream is served in a cone, and it may be assumed that !\ of the volume of the ice cream is
inside the cone. This is shown in the &011 • d. 

5
1' owrng ragram.

Calculate the volume of ice cream that is not inside the cone. 

diagram not to scale 

The cone has a slant height of 11 cm and a radius of 3 cm. 

The outside of the cone is covered with chocolate. 

(b) Calculate the surface area of the cone that is covered with chocolate. Give your answer
correct to the nearest cm2

• 

• • • • • • • • • •  
■ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

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

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

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

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

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

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

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

o o O • 0 o o o o O o o O o o ♦ o o O o o o O o o O O • o o ♦ • o O o o o O o O o o o O O I o o o O • o O O O o o o O • o O O O O o o O I O o o O 0 

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

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

0 0 O O O O O I O O • 0 0 0 0 0 0 O O O O O O O O O O O O O O o O o O O I I O o O o O o O O O O O I O O O O o O o O O o o O o o • I I I O O O t O I 

[3] 

[2] 

Tum over 



-10- 2223-7211 

7. (Maximum mark: 6)

Akar starts a new job in Australia and needs to travel daily from Wollongong to Sydney

and back. He travels to work for 28 consecutive days and therefore makes 56 single journeys.

Akar makes all journeys by bus. 

The probability that he is successful in getting a seat on the bus for any single journey is 0.86.

(a) Determine the expected number of these 56 journeys for which Akar gets a seat
on the bus. [1] 

(b) Find the probability thatAkar gets a seat on at least 50 journeys during these 28 days. [3] 

The probability that Akar gets a seat on at most n journeys is at least 0.25. 

(c) Find the smallest possible value of n.
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8. [Maximum mark: 7]

The foll�wing directed, unweighted, graph shows a simplified road network on an island,
connecting five small villages marked A to E.

2223- 7211 

(a) Construct the adjacency matrix M for this network. [3] 

Beatriz the bus driver starts at village E and drives to seven villages, such that the seventh 
village is A 

(b) (i) Determine how many possible routes Beatriz could have taken, to travel from
E to A 

(ii) Describe one possible route taken by Beatriz, by listing the villages visited
in order. [4] 
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9. [Maximum mark: 9]

At a running club, Sung-Jin conducts a test to determine if there is any association between
an athlete's age and their best time taken to run 100m. Eight athletes are chosen at random,
and their details are shown below.

Athlete A B C D E F G H 

Age (years) 13 17 22 18 19 25 11 36 

Time (seconds) 13.4 14.6 13.4 12.9 12.0 11.8 17.0 13.l

Sung-Jin decides to calculate the Spearman's rank correlation coefficient for his set of data. 

(a) Complete the table of ranks.

Athlete A B C D E 

Age rank 3 

Time rank 

(b) Calculate the Spearman's rank correlation coefficient, r.,.

(c) Interpret this value of rs in the context of the question.

F G H 

l 

(d) Suggest a mathematical reason why Sung-Jin may have decided not to use Pearson's
product-moment correlation coefficient with his data from the original table.

(e) (i) Find the coefficient of determination for the data from the original table. 

(ii) Interpret this value in the context of the question.

(This question continues on the following page) 
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3 [Maximum mark: 7) 1 . 

The matrices P � ( � �) and Q � ( � �) represent two transformations.

A triangle T is transformed by P, and this image is then transformed by Q to form a

new triangle, T' . 

(a) Find the single matrix that represents the transformation T' ➔ T, which will undo the
transformation described above. 

The area of T' is 273 cm2. 

(b) Using your answer to part (a), or otherwise, determine the area of T.
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14. [Maximum mark: 8]

In this question, ; denotes a unit vector due east, and j denotes a unit vector due north.
Two ships, A and B, are each moving with constant velocities.
The position vector of ship A, at time t hours, is given as rA = (1 + 2t) i + (3 - 3t)j ·
The position vector of ship B, at time t hours, is given as rH = (-2 + 4t)i + (-4 + t)j ·
(a) Find the bearing on which ship A is sailing.
(b) Find the value oft when ship Bis directly south of ship A
(c) Find the value oft when ship Bis directly south-east of ship A
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15. [Maximum mark: 6]

A random sample of eight packets of Apollo coffee granules are selected from a supermarket shelf.

The weights of the coffee granules present in each packet are as follows:
222 g 226 g 221 g 228 g 227 g 225 g 222 g 223 g

(a) (i) Find an unbiased estimate for the mean weight of coffee granules in a packet of
Apollo coffee. 

(ii) Calculate a 95 % confidence interval for the population mean. Give your answer
to four significant figures.

(b) State one assumption you have made in order for your interval to be valid.

(c) The label of each packet has a description which includes the phrase: "contains 226g
of coffee granules".

Using your answer to part (a)(ii), briefly comment on the claim on the label.
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16. [Maximum mark: 9]

L 

f = cosx and Y = - ·
The following diagram shows parts of the curves O Y 2 

P is the point of intersection of the two curves. 

y 

1 ------

0.5 

0Z�----�----,Z---�x 
0.5 1 

(a) Use your graphic display calculator to find the coordinates of P.

The shaded region is rotated 360
° about the y-axis to form a volume of revolution V. 

(b) Express Vas the sum of two definite integrals.

(c) Hence find the value of V.
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