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2023
SPECIALIST MATHEMATICS

Written examination 1

Reading time: 15 minutes
Writing time: 1 hour

STUDENT NAME:

QUESTION AND ANSWER BOOK

Structure of book

Number of Number of questions Number of
questions to be answered marks
10 10 40

o Students are permitted to bring into the examination room: pens, pencils, highlighters, erasers,
sharpeners and rulers.

e Students are NOT permitted to bring into the examination room: any technology (calculators or
software), notes of any kind, blank sheets of paper and/or correction fluid/tape.

Materials supplied

e Question and answer book of 11 pages

e Formula sheet

o  Working space is provided throughout the book.

Instructions

e Write your name in the space provided above on this page.

e Unless otherwise indicated, the diagrams in this book are not drawn to scale.
e  All written responses must be in English.

At the end of the examination
e You may keep the formula sheet.

Students are NOT permitted to bring mobile phones and/or any other unauthorised electronic
devices into the examination room.

This trial examination produced by Insight Publications is NOT an official VCAA paper for the 2023 Year 12

Specialist Mathematics written examination 1. The Publishers assume no legal liability for the opinions, ideas or statements
contained in this trial examination. This examination paper is licensed to be printed, photocopied or placed on the school
intranet and used only within the confines of the purchasing school for examining their students. No trial examination or part
thereof may be issued or passed on to any other party, including other schools, practising or non-practising teachers, tutors,
parents, websites or publishing agencies, without the written consent of Insight Publications.
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Instructions

Answer all questions in the spaces provided.
Unless otherwise specified, an exact answer is required to a question.
In questions where more than one mark is available, appropriate working must be shown.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Take the acceleration due to gravity to have magnitude g ms, where g =9.8.

Question 1 (3 marks)

Evaluate jf(sin(x) +c0s(x))” dx
2

Question 2 (6 marks)
a.  Two position vectors relative to a fixed origin O (0, 0, 0) are given by a =2i —3j + 4k
and b=1+2j-3k.
Find a unit vector perpendicular to both a and b.
2 marks
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b.  Find the Cartesian equation of the plane containing vectors a, band O (0,0,0).

2 marks

c.  Find the distance between the plane containing vectors a and b and the point
P(-2,2,1).
2 marks
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Question 3 (4 marks)

The rate of change of the area, 4, of an oil spill measured in square metres ¢ seconds after the
3

: : : dA A2
spill was formed is described by i ,1>0.
a.  Find a solution to the above differential equation giving your answer in the form
A= f(t) given that A= % m? one second after the spill was formed.

3 marks

b.  Find the limiting value of 4 as t becomes very large.
1 mark
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Question 4 (4 marks)

Solve the equation 272 +7? = 27— 210i for zeC.
Give your answers in the form z=a+bi, a, be R..

Question 5 (4 marks)

Find the equation of the line normal to the curve described by x*+ (y—X)*> =9at the point
where x=1.
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Question 6 (4 marks)

The curve given by y = X® is rotated about the x-axis to form a solid of revolution. Find the

surface area of the part of this solid where y e {0, g} .

Question 7 (3 marks)

A machine makes a serving of lime cordial by combining 7 units of water and 4 units of
syrup. A unit of water is normally distributed with a mean of 25 mL and standard deviation of

1 mL. A unit of syrup is normally distributed with a mean of 5 mL and a standard deviation of
1.5 mL.

a.  Find the mean and standard deviation for the volume of one serving of lime cordial.

2 marks

Copyright © Insight Publications 2023



9 2023 SPECMATH EXAM 1

b.  Find the probability that the machine dispenses a serving of cordial with a volume more
than 202.84 mL. Give your answer correct to 3 decimal places.
1 mark

Question 8 (4 marks)

Two jets, A and B, are observed from a control tower at O (0, 0, 0). Relative to O, their
position vectors at time t hours after midday are given by

() =(2+2t)i +(9+3t)j+(15+6t)k and ry(t) = (@+1t)i +(2+4t) ]+ (2+8t)k where
displacements are measured in kilometres.

a. Find the distance between jets A and B at 3 pm.

2 marks

b. Find the time after midday when the distance between jet B and an observation tower
located at 7' (20, 20, 0) is a minimum.

2 marks
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Question 9 (3 marks)

Prove by mathematical induction that the number 4" +6n—1 is divisible by 3 for all neN.

Question 10 (5 marks)

Find the area bound by f (X) =e”sin(x) and the x-axis for X e [0, 72'].

END OF QUESTION AND ANSWER BOOKLET
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