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Practice Exam 2

MATHEMATICS: SPECIALIST

Question/Answer Booklet — Section 2 — Calculator-assumed

Time allowed for this paper

SCOTCH -
COLLEGE

Section Reading Working
Caleylator-free E-minutes 50-minutes
Calculator-assumed 10 minutes 100 minutes

Materials required/recommended for this paper

Section Two (Calculator-assumed): 98 marks

To be provided by the supervisor

Section Two Question/Answer booklet

To be provided by the candidate

Formula sheet

Standard items: pens, pencils, pencil sharpener, eraser, correction fluid/tape, ruler, highlighters

Special items:  drawing instruments, templates, notes on two unfolded sheets of A4 paper, and up to
three calculators satisfying the conditions set by the School Curriculum and Standards

Authority for this course.

Important Note to candidates

No other items may be taken into the examination room. It is your responsibility to ensure that you do
not have any unauthorised notes or other items of a non-personal nature in the examination room. If
you have any unauthorised material with you, hand it to the supervisor before reading any further.
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MATHEMATICS: SPECIALIST
SECTION TWO
Instructions to candidates

1. All questions should be attempted.

2. Write your answers in the spaces provided in this Question/Answer Booklet. Spare answer pages
may be found at the end of this booklet. If you need to use them, indicate in the original answer

SEMESTER TWO EXAMINATION
CALCULATOR-ASSUMED

space where the answer is continued (i.e. give the page number).

3. Show all your working clearly. Your working should be in sufficient detail to allow your answ
to be checked readily and for marks to be awarded for reasoning. Incorrect answers given withot
supporting reasoning cannot be allocated any marks. For any question or part question worth mg
than two marks, valid working or justification is required. If you repeat an answer to any questio

ensure that you cancel the answer you do not wish to have marked.

4. Itis recommended that you do not use pencil except in diagrams.

Structure of this section

Questions | Marks available Your score
8 8
9 12
10 3)
11 7
12 10
13 3
14 11
15 12
16 10
17 7
18 13
Total for Section 2 98

See next page
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SEMESTER TWO EXAMINATION 3 MATHEMATICS: SPECIALIST
SECTION TWO CALCULATOR ASSUMED -
Section Two: Calculator-assumed (98 Marks)

This section has eleven (11) questions. Answer all questions. Write your answers in the space
provided.

Working time for this section is 100 minutes.

Question 8 (8 marks)
Let « and o respectively be the mean and standard deviation for waiting time for calls to Telstra

customer services.
(@) The waiting times for a random sample of 150 customers were recorded. The mean waiting time
was 22.6 minutes with a sample standard deviation of 2.7 minutes. Find a 99% confidence
interval for u . (2 marks)

(b) The waiting times for a second random sample of 150 customers were recorded. The mean
waiting time was X minutes with a sample standard deviation of s minutes. A 99% confidence
interval for s 1s 17.78 < 11 <19.22 . Find was X and s. (4 marks)

(c) For o =2.7determine the sample size n such that the 95% confidence interval for . differs from
the sample mean by no more than 0.5 minutes. (2 marks)
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MATHEMATICS: SPECIALIST 4 SEMESTER TWO EXAMINATION
SECTION TWO CALCULATOR-ASSUMED

Question 9

Consider the function with equation Xzy - Xy2 =3
The graph of the function is shown below.

I
>

-10 5 I 5 10

2
(a) Provethat 9Y = ¥ _— 2Xy
X X" - 2xy

(b) Show that for relative extrema to exist, y = 2x.

See next page

(12 marks)

(4 marks)

(4 marks)

IN THIS AREA

DO NOT WRITE



d11dM LON OQd

V3adyVv SIHL NI

SEMESTER TWO EXAMINATION 5

MATHEMATICS: SPECIALIST

SECTION TWO CALCULATOR ASSUMED

(©

Determine the exact co-ordinates of the point on the curve where the tangent is parallel
to the x axis. (4 marks)
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MATHEMATICS: SPECIALIST 6 SEMESTER TWO EXAMINATION
SECTION TWO CALCULATOR-ASSUMED
Question 10 (5 marks)

Find the roots of (—2«/@— 2i)% and locate them graphically on the diagram below.

Show some working.

¥

See next page
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SEMESTER TWO EXAMINATION 7 MATHEMATICS: SPECIALIST
SECTION TWO CALCULATOR ASSUMED -
Question 11 (7 marks)

A kite flies parallel to the ground at a rate of 2 metres per second. A variable length of string, s metres,

extends from a fixed point at A to the kite at K, and makes an angle of © with the ground. The kite is a

constant 120 metres above the ground. The diagram below shows the positions of A and K at some
instant t seconds.

p 2m/sec
S 120 m
A =0 []
X M
The position of M is such that tan 6 = % .
(@ Prove that % = - &20 (3 marks)
S

(b) Atthe instant when s = 240 metres, find the rate at which the angle © is changing, in radians per
second, and state whether the change is an increase or decrease.

(4 marks)
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MATHEMATICS: SPECIALIST 8 SEMESTER TWO EXAMINATION
SECTION TWO CALCULATOR-ASSUMED

Question 12 (10 marks)
An object moving in a straight line undergoes simple harmonic motion with period

7 seconds and amplitude 8 cm. Initially the object is 4 cm to the right of the centre of oscillation
and moving away from it.

@) Determine, exactly, the initial velocity of the object. (5 marks)

(b) State the maximum acceleration. (2 marks)

(©) Calculate, correct to 2 decimal places, the total distance travelled in the first 3 seconds.

(3 marks)

See next page
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SEMESTER TWO EXAMINATION 9 MATHEMATICS: SPECIALIST
SECTION TWO CALCULATOR ASSUMED
Question 13 (3 marks)

Find the acute angle between the planes with equations X+Y—2=8 and 2Xx—Yy+3z=-1.

ANIAN ARV AR
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MATHEMATICS: SPECIALIST 10 SEMESTER TWO EXAMINATION
SECTION TWO CALCULATOR-ASSUMED

Question 14
Consider the complex number z = cis O

(@ Provethat 2" + L= 2cosno

z

(b) Hence, show that (2cos 9)6 = 2cos 60 +12cos 46+ 30cos20 +20

See next page

(11 marks)
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(4 marks)
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SEMESTER TWO EXAMINATION 11 MATHEMATICS: SPECIALIST
SECTION TWO CALCULATOR ASSUMED -

(c) Hence, determine an expression for cos ® 0 in terms of cosines of multiple angles.
(1 mark)

ola

cos®0 do = 51 4 93 (3 marks)

(d) Hence show that f 96 ea

0
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MATHEMATICS: SPECIALIST 12 SEMESTER TWO EXAMINATION

SECTION TWO CALCULATOR-ASSUMED
Question 15 (12 marks)
A plane leaves an airport and climbs such that its position relative to the control tower is given

1 3
by the vector r = | 5 | + t| g | .Thedistance units are kilometres, and t is measured

0 0.8

in minutes after take-off. The x and y axes are measured in the plane of the ground to the East and
the North, respectively.

(@) Determine the position of the plane when it reaches its cruising height of 10 000 metres.

(3 marks)

The coastline has equation x +2y =70.

(b) What is the height of the plane when it crosses the coastline? (3 marks)

See next page
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SEMESTER TWO EXAMINATION 13

MATHEMATICS: SPECIALIST

SECTION TWO CALCULATOR ASSUMED
(c) Calculate the speed of the plane relative to the ground. State your answer in kilometres
per hour. (3 marks)
(d) Calculate the angle that the climbing plane makes with the horizontal. (3 marks)
1234567-8
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MATHEMATICS: SPECIALIST 14 SEMESTER TWO EXAMINATION
SECTION TWO CALCULATOR-ASSUMED

Question 16 (10 marks)

The population of an island is currently 154 but its growth rate in the foreseeable future is expected t

be given by %—T: 0-16P(1—%j

P _k.eo (4 marks)

@) Show that E00_P

See next page
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SEMESTER TWO EXAMINATION 15

SECTION TWO

(b)

Given that the population is currently 154, show that P ~

See next page
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MATHEMATICS: SPECIALIST 16 SEMESTER TWO EXAMINATION
SECTION TWO CALCULATOR-ASSUMED

P~ 500
1+2-247¢7%1%

(c) determine the population when t = 20 years (1 marks)
(d)  find the time taken for the population to increase to 480. (1 marks)
(e determine the limiting population size (1 marks)

See next page
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SEMESTER TWO EXAMINATION
SECTION TWO

Question 17

17 MATHEMATICS: SPE

CIALIST

CALCULATOR ASSUMED

Sketch the following regions in the complex plane.

(@) 1< |z-1-i]<3.

N
4—.—
] —p——+—+—F—+>

-4 1 4
4 4
v

(b) |z|=2]z-3].
,]‘
n
4_—
S S R RS S S S S mt S

-4 1 4
-4 -+
v

(7 marks)

(4 marks)

(3 marks)
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MATHEMATICS: SPECIALIST 18 SEMESTER TWO EXAMINATION
SECTION TWO CALCULATOR-ASSUMED
Question 18 (13 marks)

The points P, Q and R have position vectors p =2i + 3j+ 3k, q=4i+7j—4k and r =8i + 21j — 6k
respectively, relative to the origin. The point S has position vector s and is such that PQRS is a
parallelogram.

(@  Find the position vector of s relative to the origin. (2 marks)

(b)  Calculate the lengths of PQ and QR, the size of angle PQR and hence the area of the
parallelogram. (4 marks)

See next page

IN THIS AREA

DO NOT WRITE



d11dM LON OQd

V3adyVv SIHL NI

SEMESTER TWO EXAMINATION 19

MATHEMATICS: SPECIALIST

SECTION TWO CALCULATOR ASSUMED

(©

(d)

Show that the vector u =15i —4j + 2k is perpendicular to the plane containing the parallelogram.
(3 marks)

The point T with position vector t =ai +bj + 4k lies on the line that is perpendicular to the plane,
through P. Determine the volume of the pyramid PQRST. (4 marks)

END OF QUESTIONS
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SECTION TWO
Additional working space

Question number(s):

20

See next page

SEMESTER TWO EXAMINATION
CALCULATOR-ASSUMED

IN THIS AREA

DO NOT WRITE



411dM LON OQd

vVadyVv SIHL NI

SEMESTER TWO EXAMINATION
SECTION TWO
Additional working space

Question number(s):

21

See next page

MATHEMATICS: SPECIALIST
CALCULATOR ASSUMED

TR O

1234567-8



MATHEMATICS: SPECIALIST
SECTION TWO
Additional working space

Question number(s):

22

See next page

SEMESTER TWO EXAMINATION
CALCULATOR-ASSUMED

IN THIS AREA

DO NOT WRITE



411dM LON OQd

vVadyVv SIHL NI

SEMESTER TWO EXAMINATION
SECTION TWO
Additional working space

Question number(s):

23

See next page

MATHEMATICS: SPECIALIST
CALCULATOR ASSUMED

TR O

1234567-8



Additional working space

Question number(s):

IN THIS AREA

DO NOT WRITE



	Materials required/recommended for this paper

