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MATHEMATICS METHODS 2 CALCULATOR-FREE
Structure of this paper
Number of Number of Working Marks Percentage
Section questions | questions to time available of
available | be answered | (minutes) examination
Section One: 7 7 50 51 35
Calculator-free
s 10 10 100 100 65
Calculator-assumed
Total 100

Instructions to candidates

1.

The rules for the conduct of the Western Australian external examinations are detailed in
the Year 12 Information Handbook 2021: Part || Examinations. Sitting this examination
implies that you agree to abide by these rules.

Write your answers in this Question/Answer booklet preferably using a blue/black pen.
Do not use erasable or gel pens.

You must be careful to confine your answers to the specific questions asked and to follow
any instructions that are specific to a particular question.

Show all your working clearly. Your working should be in sufficient detail to allow your
answers to be checked readily and for marks to be awarded for reasoning. Incorrect

answers given without supporting reasoning cannot be allocated any marks. For any
question or part question worth more than two marks, valid working or justification is

required to receive full marks. If you repeat any question, ensure that you cancel the

answer you do not wish to have marked.

It is recommended that you do not use pencil, except in diagrams.
Supplementary pages for planning/continuing your answers to questions are provided at
the end of this Question/Answer booklet. If you use these pages to continue an answer,

indicate at the original answer where the answer is continued, i.e. give the page number.

The Formula sheet is not to be handed in with your Question/Answer booklet.

See next page
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CALCULATOR-FREE 3 MATHEMATICS METHODS
Section One: Calculator-free 35% (51 Marks)

This section has seven questions. Answer all questions. Write your answers in the spaces
provided.

Supplementary pages for planning/continuing your answers to questions are provided at the end
of this Question/Answer booklet. If you use these pages to continue an answer, indicate at the
original answer where the answer is continued, i.e. give the page number.

Working time: 50 minutes.

Question 1 (9 marks)

3x +1
X

(a) Differentiate and simplify your answer. (3 marks)

(b) Let f'(x) = xIn(2x). Determine a simplified expression for the rate of change of f’(x).
(3 marks)

(c) Given that g'(x) = 4e** and g(1) =0, determine g(5). (3 marks)

See next page



MATHEMATICS METHODS 4

Question 2

CALCULATOR-FREE

(10 marks)

It takes Nahyun between 15 and 40 minutes to get to school each day, depending on traffic
conditions. Nahyun leaves home for school at 8.00 am each school day. Let the random variable
X be the time, in minutes after 8:00 am, that Nahyun arrives at school. The probability density

function of X is shown below.

()

(a) What is the name of this type of distribution?

(b) Determine:

(i) the values of p, ¢ and k&

(i) the expected value of X

(iii) the probability that Nahyun arrives at school before 8:25 am.

See next page

(1 mark)

(2 marks)

(1 mark)

(2 marks)
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CALCULATOR-FREE 5 MATHEMATICS METHODS

Nahyun will be late for her first class if she arrives at school after 8:28 am. Otherwise, she will
not be late.

(c) If Nahyun is not late for her first class, what is the probability that she arrives after
8:25 am? (2 marks)
(d) If Nahyun only wants to be late for her first class at most 4% of the time, what time should

she leave home, assuming the 15 to 40 minute travel time remains the same? (2 marks)

Question 3 (3 marks)

Given that In(2) = 0.693, use the increments formula to determine an approximation for In(2.02).

See next page



MATHEMATICS METHODS
Question 4

Determine the following:

@ [(2x—x)dx

(b) IL(X) dx

3 —cos(x)

d Yy
(c) — J- 3x” cos(2x) dx
dy °,

See next page
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(7 marks)

(2 marks)

(3 marks)

(2 marks)
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CALCULATOR-FREE 7 MATHEMATICS METHODS

Question 5 (6 marks)

(@)

(b)

Determine the area between the parabola y = x*—x + 3 and the straight line y =x + 3.
(4 marks)

The area between the parabola y = x”> —x — 2 and the straight line y =x— 2 is the same
as the area determined in part (a). Explain why this is the case. (2 marks)

See next page



MATHEMATICS METHODS 8 CALCULATOR-FREE
Question 6 (7 marks)

(@) The graphs of three normal distributions are displayed below. The distributions have been
labelled A, B and C.

0.8
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(i) What is the mean of distribution A? (1 mark)

(i) Which of the distributions has the largest standard deviation? Justify your answer.
(1 mark)

See next page
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CALCULATOR-FREE 9 MATHEMATICS METHODS

(b) A random variable X is normally distributed. The distribution of X is graphed below.
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% 410 1 2 3 45 6 7 8 9 10 1112 13 14 15 16~

(i) Shade the region with area corresponding to P(6 <X <9). (1 mark)

(i) Is P(6 <X <9)>0.5? Justify your answer. (2 marks)

(c) Arandom variable Y has probability P(Y >2) > P(Y >2). Explain whether it is possible
for the distribution of Y to be normal or binomial. (2 marks)

See next page



MATHEMATICS METHODS 10 CALCULATOR-FREE

Question 7 (9 marks)
(a) Consider the function f'(x) = % graphed twice below.
S ) S )
2.0 2.0
S S — L —
L R S iiE. L R .
T4 T4
e A — 2\
g 0[S Norrrrmss oo L R it
0.8 0.8
0.6 0.6
0.4 0.4
0.2 1 0.2
0 1 2 3 4 5 6~ 0 1 2 3 4 5 6~
(i Shade two different regions (one on each graph above) each with area exactly
In(2) . (2 marks)
(i) Given that
b
Ildx ~ In(3)
X
what is the relationship between a and b? (2 marks)

See next page
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CALCULATOR-FREE 1" MATHEMATICS METHODS

(b) Another graph of f(x) =% is shown below.
f1 (x)

vl ol no|=

=}
=

1 2 25 3 4
(i By considering the areas of the rectangles shown, demonstrate and explain why
1 _ ¢ 1 ge <2 3 mark
—<|—dx<—. marks
30 9x 20 ( )
N 11 9
(i) Hence show that — <In(1.5) <—. (2 marks)
30 20

End of section



MATHEMATICS METHODS
Supplementary page

Question number:

12

CALCULATOR-FREE

DO NOT WRITE IN THIS AREAAS IT WILL BE CUT OFF



440 1NO 39 11IM LI SV VIdV SIHL NI 31IdM LON Od

CALCULATOR-FREE
Supplementary page

Question number:

13

MATHEMATICS METHODS



MATHEMATICS METHODS
Supplementary page

Question number:

14

CALCULATOR-FREE

DO NOT WRITE IN THIS AREAAS IT WILL BE CUT OFF



440 1NO 39 11IM LI SV VIdV SIHL NI 31IdM LON Od

CALCULATOR-FREE
Supplementary page

Question number:

15

MATHEMATICS METHODS



This document — apart from any third party copyright material contained in it — may be freely copied, or communicated on an
intranet, for non-commercial purposes in educational institutions, provided that it is not changed and that the School Curriculum and
Standards Authority is acknowledged as the copyright owner, and that the Authority’s moral rights are not infringed.

Copying or communication for any other purpose can be done only within the terms of the Copyright Act 1968 or with prior written
permission of the School Curriculum and Standards Authority. Copying or communication of any third party copyright material can be
done only within the terms of the Copyright Act 1968 or with permission of the copyright owners.

Any content in this document that has been derived from the Australian Curriculum may be used under the terms of the Creative
Commons Attribution 4.0 International (CC BY) licence.

An Acknowledgements variation document is available on the Authority website.

Published by the School Curriculum and Standards Authority of Western Australia
303 Sevenoaks Street
CANNINGTON WA 6107




