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Section Two: Calculator-assumed 65% (66 Marks)

This section has eight (8) questions. Answer all questions. Write your answers in the spaces provided.

Working time for this section is 65 minutes.

Question 1 (7 marks)

(a) A sequence is defined by Ty, =T, — 7, T; = 111.

(i) Determine T,,. (1 mark)
(i) The sum of the first 40 terms, S,,. (1 mark)
(i)  The value of n that maximises S,,. (2 marks)

(b) A geometric sequence with T, = 87.5 has a sum to infinity of 800. Determine all possible values of T,
for this sequence. (3 marks)



Question 2 (8 marks)

(a) Two students are to be chosen from a class of 18.

(i) Determine how many different pairs of students may be chosen. (1 mark)

(i) One of the students in the class is the oldest in the school. What is the probability that this
student is included in the pair chosen? (2 marks)

(b) A box contains 13 cans of soup, four of which have tomato as an ingredient and the remainder that
do not. Four cans are to be selected at random from the box.

(i) Calculate how many different selections of four cans can be made from the box.
(1 mark)

(i) Determine the probability that none of the four cans will have tomato as an ingredient.
(2 marks)

(i)  Determine the probability that in the selection of four cans, there will be an equal number of
cans with and without tomato as an ingredient. (2 marks)



Question 3 (8 marks)

The imprisonment rate R, in number of prisoners per 100 000 people, in the US between the years 1960
and 2000, can be modelled by the following equation, where n is the year.

R = 85(1.038)""19

(a) Calculate the imprisonment rate in the year 2000. (1 mark)

(b) Draw the graph of the imprisonment rate for 1960 < n < 2000 on the axes below.

(3 marks)
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(c) The population of the US was 266 million in 1995. Determine the number of prisoners in the US at
this time, to the nearest 1 000. (3 marks)

(d) When R first exceeded 500, steps were taken to address the exponential growth in the prison
population and the model no longer applied. In what year did this occur? (1 mark)



Question 4 (9 marks)
The function f is given by f(x) = x3 — 3x + 2.

(a) Show that the graph of y = f(x) has two roots and state their coordinates. (2 marks)

(b) Use calculus techniques to determine the coordinates of all stationary points of the graph of y =
f (). (4 marks)

(c) Sketch the graph of y = f(x) on the axes below for -2 < x < 2. (3 marks)
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Question 5 (9 marks)

The temperature T of a cast taken out of an oven cools according to the model T = 960(0.93)¢, where t is
the time in minutes since the cast was removed from the oven. T is measured in °C.

(a) Determine the fall in temperature of the cast during the first 3 minutes. (2 marks)

(b) Graph the temperature of the cast against time on the axes below. (4 marks)
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(c) State the name of this type of function. (1 mark)

(d) The temperature of the cast falls to room temperature of 14°C.

(i) Determine the time taken for the cast to reach room temperature. (1 mark)

(i) Comment on the usefulness of the model for large values of t. (1 mark)



Question 6 (8 marks)

(a) Calculate the area of the minor segment that subtends an arc of 150° in a circle of diameter 190 cm.
(2 marks)

(b) A chord of length 33 cm subtends an angle of% at the centre of a circle. Calculate the radius of the
circle. (2 marks)

(c) Parallelogram PQRS has side PQ = 35 cm, side QR = 18 cm and an area of 200 cm?. Determine the
lengths of the diagonals of PQRS. (4 marks)



Question 7 (8 marks)

A council took a random sample of 125 and 172 properties from suburbs P and Q respectively. A total of 36
of the properties in the sample were in arrears with their rates, and 21 of these properties were in suburb Q.
'In arrears' means that payment of rates is overdue.

(a) Council officers wanted to choose 4 of the properties that were in arrears. How many different
selections of properties are possible? (2 marks)

(b) Determine the probability that one randomly chosen property from the sample

(i) is not in arrears and is in suburb Q. (2 marks)

(i) is in suburb P given that it is in arrears. (1 mark)

(c) Justifying your answer with conditional probabilities, comment on whether being in arrears with rates
is independent of the suburb the property is in. (3 marks)



Question 8 (8 marks)

A pyramid with a rectangular base of length L and width w has perpendicular height k. The length of the
base is five times its width and the sum of the width, length and height is 117 cm.

(a) Calculate the length, height and volume of the pyramid when w = 15 cm. (2 marks)

(b)  Show that the volume of the pyramid is given by V = 195w? — 10w3. (2 marks)

(c) Use calculus to determine the maximum volume of the pyramid and state the dimensions required to
achieve this volume. (4 marks)



