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Units 3 and 4 Maths Methods 
(CAS): Exam 1 
Technology-free Practice Exam Question and Answer Booklet 

Duration: 15 minutes reading time, 1 hour writing time 

Structure of book: 

Number of questions Number of questions to 
be answered 

Number of marks

10 10 40
 
 Students are permitted to bring into the examination room: pens, pencils, highlighters, erasers and 

rulers. 
 Students are not permitted to bring into the examination room: blank sheets of paper and/or white 

out liquid/tape. 
 No calculator is allowed in this examination. 

Materials supplied: 
 This question and answer booklet of 10 pages, including a formula sheet on the last page. 

Instructions: 
 You must complete all questions of the examination. 
 Write all your answers in the spaces provided in this booklet. 
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Instructions 
Answer all questions in the spaces provided. 
In all questions where a numerical answer is required an exact value must be given unless otherwise 
specified. 
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. 

Questions 
Question 1 

a. If ݕ ൌ ௗ௬	 ሻ, findݔሺ	݈݊	ݔ
ௗ௫

.  

 

 

 

 

 

1 mark

b. If ݕ ൌ ሺݔଷ 	െ ሻଶ, find ௗ௬ݔ2	
ௗ௫

 at ݔ ൌ 2. 

 

 

 

 

 

 

 

2 marks

Total: 3 marks
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Question 2  
Find an antiderivative of cosሺെ2ݔ ൅ 3ሻ. 
 

 

 

 

 

2 marks

Question 3 
Given ݃ሺݔሻ ൌ 2݁ଷ௫ ൅ 1: 

a. Find the inverse of ݃. 
 

 

 

 

 

2 marks

b. Find ݃ሺ݃ିଵሺݔሻሻ. 
 

 

 

 

 

 

2 marks

Total: 4 marks
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Question 4 
The number of phone calls, X, that Bob receives at home in a day is a random variable with probability 
distribution given by: 

࢞ 0 1 2 3 

Prሺܺ ൌ  ሻ 0.25 0.1 0.25 0.4ݔ
 
a. Find the mean of X. 

 

 

 

 

2 marks

b. What is the probability that Bob receives two calls three days in a row? 
 

 

 

 

1 mark

c. What is the probability that Bob receives three calls over a two day span? 
 

 

 

 

 

 

3 marks

Total: 6 marks
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Question 5 
݂ሺݔሻ ൌ 	 |െݔଶ െ ݔ4 െ 3|, െ3 ൑ ݔ ൑ 3 

a. Sketch the graph of ݂ሺݔሻ (all important points except for turning points should be labelled). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

3 marks 
 

b. Find the coordinates of the image of the point ሺ0	, െ3ሻ under a reflection in the y-axis and a 
translation of two units in the positive y-direction. 
 

 

 

 

 

 

1 mark
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c. Find the equation of the image of ݂ሺݔሻ after this series of transformations (a reflection in the y-axis 
and a translation of two units in the positive y-direction) has been applied to it. 
 

 

 

 

 

 

 

 

2 marks

Total: 6 marks
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Question 6 

Find the solutions of 2 sinሺ2ݔ െ	గ
ଶ
ሻ ൅	√2 ൌ 0 for ݔ ∈ ሾ0,  .ሿߨ2

 

 

 

 

 

 

 

 

 

3 marks

Question 7 
Solve lnሺݔ െ 3ሻ െ 2 lnሺݔ ൅ 1ሻ ൅	 lnሺ2ݔ െ 1ሻ ൌ 0, where ݔ	 ൐ 1. 
 

 

 

 

 

 

 

3 marks
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Question 8 
a. The random variable ܺ is normally distributed with mean 150 and standard deviation 11. If 

Prሺܺ	 ൏ 139ሻ ൌ find Prሺܺ ,ݍ ൐ 161 |	ܺ ൐ 150ሻ in terms of ݍ.  
 

 

 

 

 

 

 

2 marks

b. The probability density function ݂ of the random variable ܺ is given by ݂ሺݔሻ ൌ 	 ௫ିଶ
଼
, 2 ൑ ݔ ൑ 6. Find 

݇ such that Prሺܺ ൑ ݇ሻ ൌ 	
ଵ

ଶ
. 

 

 

 

 

 

 

 

 

3 marks

Total: 5 marks



The Engage Education Foundation  Units 3 and 4 Maths Methods (CAS): Exam 1 

www.engageeducation.org.au  Page 8 

Question 9 
a. ݂ሺݔሻ ൌ ଶݔ	 ln  .ሻݔFind ݂′ሺ .ݔ

 

 

 

 

 

 

1 mark

b. Use your answer from part a to find ׬ ݔ lnሺݔሻ ݔ݀	
௘
ଵ . 

 

 

 

 

 

 

 

 

 

3 marks

Total: 4 marks
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Question 10 
Given ݂ሺݔሻ ൌ ଷݔ	 െ ሻݔሺ݃ ,ݔ݇ ൌ  show that the area bounded by f and g is four times the size of the ,ݔ݇
area bounded by g and the x-axis. 
 

 

 

 

 

 

 

 

 

 

4 marks



The Engage Education Foundation  Units 3 and 4 Maths Methods (CAS): Exam 1 

www.engageeducation.org.au  Page 10 

Formula sheet 

Mensuration 

area of a trapezium 
1
2
ሺܽ ൅ ܾሻ݄ volume of a pyramid 

1
3
 ݄ܣ

curved surface area of a cylinder 2݄ݎߨ volume of a sphere 
4
3
 ଷݎߨ

volume of a cylinder ݎߨଶ݄ area of a triangle 
1
2
ܾܿ sinܣ 

volume of a cone 
1
3
   ଶ݄ݎߨ

Calculus 
݀
ݔ݀

ሺݔ௡ሻ ൌ ݔ௡݀ݔ௡ିଵ නݔ݊ ൌ
1

݊ ൅ 1
௡ାଵݔ ൅ ܿ, ݊ ് െ1 

݀
ݔ݀

ሺ݁௔௫ሻ ൌ ܽ݁௔௫ න݁௔௫݀ݔ ൌ
1
ܽ
݁௔௫ ൅ ܿ 

݀
ݔ݀

ሺlog௘ ሻݔ ൌ
1
ݔ

 න
1
ݔ
ݔ݀ ൌ log௘|ݔ| ൅ ܿ 

݀
ݔ݀

ሺsinሺܽݔሻሻ ൌ ܽ cosሺܽݔሻ නsinሺܽݔሻ ݔ݀ ൌ െ
1
ܽ
cosሺܽݔሻ ൅ ܿ 

݀
ݔ݀

ሺcosሺܽݔሻሻ ൌ െܽ sinሺܽݔሻ නcosሺܽݔሻ ݔ݀ ൌ
1
ܽ
sinሺܽݔሻ ൅ ܿ 

݀
ݔ݀

ሺtanሺܽݔሻሻ ൌ
ܽ

cosଶሺܽݔሻ
ൌ ܽ secଶሺܽݔሻ  

product rule 
݀
ݔ݀

ሺݒݑሻ ൌ ݑ
ݒ݀
ݔ݀

൅ ݒ
ݑ݀
ݔ݀

 quotient rule ݀
ݔ݀

ቀ
ݑ
ݒ
ቁ ൌ

ቀݒ
ݑ݀
ݔ݀ െ ݑ

ݒ݀
ቁݔ݀

ଶݒ
 

chain rule 
ݕ݀
ݔ݀

ൌ
ݕ݀
ݑ݀

ݑ݀
ݔ݀

 approximation ݂ሺݔ ൅ ݄ሻ ൌ ݂ሺݔሻ ൅ ݄݂ᇱሺݔሻ 

Probability 

Prሺܣሻ ൌ 1 െ Pr	ሺܣᇱሻ Prሺܣ ∪ ሻܤ ൌ Prሺܣሻ ൅ Prሺܤሻ െ Prሺܣ ∩  ሻܤ

Prሺܤ|ܣሻ ൌ
Prሺܣ ∩ ሻܤ

Prሺܤሻ
 transition matrices ܵ௡ ൌ ܶ௡ ൈ ܵ଴ 

mean ߤ ൌ ሺܺሻ varianceܧ ሺܺሻݎܽݒ ൌ ଶߪ ൌ ሺሺܺܧ െ ሻଶሻߤ ൌ ሺܺଶሻܧ െ  ଶߤ

 

probability distribution mean variance 

discrete Prሺܺ ൌ ሻݔ ൌ ߤ ሻݔሺ݌ ൌ Σ݌ݔሺݔሻ ߪଶ ൌ Σሺݔ െ  ሻݔሺ݌ሻଶߤ

continuous Prሺܽ ൏ ܺ ൏ ܾሻ ൌ න ݂ሺݔሻ݀ݔ
௕

௔
ߤ  ൌ න ݔሻ݀ݔሺ݂ݔ

ஶ

ିஶ
ଶߪ  ൌ න ሺݔ െ ሻଶߤ

ஶ

ିஶ
݂ሺݔሻ݀ݔ 

 


