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READ THESE INSTRUCTIONS FIRST

An answer booklet will be provided with this question paper. You should follow the instructions on the
front cover of both booklets. If you need additional answer paper ask the invigilator for a continuation
booklet.

Answer all the questions.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case of
angles in degrees, unless a different level of accuracy is specified in the question.

You are expected to use an approved graphing calculator.

Unsupported answers from a graphing calculator are allowed unless a question specifically states
otherwise. Where unsupported answers from a graphing calculator are not allowed in a question, you
are required to present the mathematical steps using mathematical notations and not calculator
commands.

You are reminded of the need for clear presentation in your answers.

The number of marks is given in brackets [ ] at the end of each question or part question.
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2 {un} 1s a geometric progression with first term 2, common ratio » and sum to infinity S.

. th . . . .
Given that u1 and u3 are the k™ and (k+1)" terms of an arithmetic progression with

common difference d, show that d is negative. [3]

. . th . . .
Given further that u7 is the (k+2)" term of the arithmetic progression, find the exact

value of the common difference. [5]

2 2
3 ) L . x_2 b_)_/2 o bR | b
a

——F-and-Fo-are- the foet of K-where Fi-has-a-pesitive x-coordinate-and Pis-a-peinton




A model for the population size of a particular species of bird in a particular forest is
given by
e, kp(l _gj

where P is the population size (in thousands), ¢ is the elapsed time (in number of
months), and k and N are constants.
(a) State the contextual significance of £ and of N in this model. [2]
(b) Given that N =4, and that there are initially 2 000 birds in the forest, find P in terms

of kand . [5]
(¢) Explain what happens to the bird population in the long run if £ = 0.6. [2]

Mary intends to save a total of $520 000 for her overseas tertiary education. She saves
$40 in the first month and $50 in the second month. For each subsequent month, she
intends to save a total of the amount she saved in the previous month and three-quarters
of the amount she saved two months ago.

Let u, be the amount of money in dollars that she saves in the n™ month.

(a) Write down a recurrence relation for u, in terms of u, , and u,_,. [1]
(b) Solve the recurrence relation in (a). [6]
(¢) Determine the number of months needed to save a total of $520 000. [3]
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The polar curve C is represented by the equation » = tan 8 +sec 8, —% <f< % .

It is given that as 8 — —%,r —0.

(a) Show that C has a vertical asymptote and write down its equation. [2]
(b) Sketch the graph of C. [2]
(¢) Find the exact area of the finite region bounded by C and the initial line. [5]

(d) Find the length of the segment of C where —% <f< % [3]
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9 (a) Giventhat / = .[tan” x dx, show that 7, :%—IH for all integers n>3.  [3]
n —_—
0

Hence find the exact value of /5. [3]

(b) The region bounded by the curve y=x(sinx+1) where 0<x < %T , the y-axis

and the line y =57 is rotated 27 radians about the y-axis. Find the exact volume

of the solid generated. [8]




