
 

 

 

 

 

 

 

Units 3 and 4 Specialist Maths: 
Exam 1 
Practice Exam Question and Answer Booklet 

Duration: 15 minutes reading time, 60 minutes 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 11 pages, including a sheet of miscellaneous formulas. 

Instructions: 
 You must complete all questions of the examination. 
 Write all your answers in the spaces provided in this booklet. 

 

 

Engage
Education
Foundation

§



Units 3 and 4 Specialist Maths: Exam 1  The Engage Education Foundation 

Page 1 6.5 hour revision seminars for just $56 – visit www.ee.org.au for more info. 

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 
Given ݂ሺݖሻ ൌ ସݖ െ ଷݖ2 ൅ ଶݖ2 ൅ 10, and that ݂ሺ2 ൅ ݅ሻ ൌ 0, factorize ݂ሺݖሻ over ܥ 
 

 

 

 

 

 

 

4 marks

Question 2 

Suppose a mass has acceleration		a ൌ e୴
మ
. Find x, the position of the mass, in terms of v, given that x ൌ

e when v ൌ 0. Hint: use an appropriate substitution to solve the integral. 
 

 

 

 

 

4 marks
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Question 3 

a. Find the area enclosed by the function ݂ሺݔሻ ൌ 	 ଶ

ସା௫మ
, the x-axis and the lines  ݔ ൌ േ√3 

 

 

 

 

 

 

2 marks

b. Find an antiderivative of the function ݂ሺݔሻ ൌ ௫మ

√ଶ௫ିଵ
 

 

 

 

 

 

 

 
 

 

 

4 marks

Total: 6 marks
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Question 4 
Express sinሺ3θሻ െ cos	ሺ3θሻ as a function of sin	ሺθሻ and cos	ሺθሻ only. 
 

 

 

 

 

 

3 marks
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Question 5 
A 10kg weight is held in static equilibrium by two ropes, ܤܣതതതത and ܥܣതതതത , fixed to a slanted beam, which is 
attached to a nearby wall, as shown below.

 

a. Show that the line bisecting the angle made by the two ropes at the weight is parallel to the wall. 
 

 

 

 

 

 

3 marks

b. Hence, or otherwise, find the magnitude of the force exerted by ܤܣതതതത and ܥܣതതതത on the weight. 
 

 

 

 

2 marks

Total: 5 marks

 10kg

60˚

150˚

A

B 

C
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Question 6 

Sketch the graph of  ݕ ൌ ଵ

௫
൅

௫

ଶ
൅

ଷ

ସ
. Include all asymptotes and axes intercepts (do not include turning 

points). 

 

3 marks

 

y

x 



The Engage Education Foundation  Units 3 and 4 Specialist Maths: Exam 1 

www.engageeducation.org.au  Page 6 

Question 7 
Given ݖ ൌ ሺݏ2ܿ݅

గ

଺
ሻ, plot: 

a. ݖ 
b. ݖଶ 
c. ݖଷ 

 

 3 marks

Question 8 

Use implicit differentiation to find  ௗ௬
ௗ௫

 if: 

ݕݔ log௘ሺݕݔሻ ൌ 1 

 

 

 

 

 

 

4 marks
 

 

Im(z)

Re(z)     
2 4 8

 

6
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Question 9 
A particle follows a helical path given by 	࢘ሺݐሻ ൌ 3 cos ࢏	ݐ ൅ 3 sin ࢐	ݐ ൅  ࢑ݐ

a. Find ࢘ሶ ሺݐ) and  ࢘ሷ ሺݐሻ 
 

 

 

 

 

2 marks

b. Find ࢘ሶ ሺݐሻ ∙ ሷ࢘ ሺݐሻ. What does this say about the direction of the particle’s acceleration relative to its 
velocity? 
 

 

 

 

2 marks

Total: 4 marks
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Question 10 
Consider an arbitrary quadrilateral ܦܥܤܣ, where vectors ࢇ, ,࢈  are the vectors shown below, and ࢊ and ࢉ
where ܲ, ܳ, ܴ and ܵ are the midpoints of ܤܣതതതത, ,തതതതܥܤ  .തതതത, respectivelyܣܦ തതതത andܦܥ

 

Prove, using vector methods, that the quadrilateral ܴܲܳܵ is a parallelogram. 
 

 

 

 

 

 

 

 

 

 

 

 

4 marks

End of Booklet 

Looking for solutions? Visit www.engageeducation.org.au/practice-exams 

ܣ

ܤ

 ܥ

ܦ
ࢇ

࢈

 ࢉ

 ࢊ
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Formula sheet 

Mensuration 

area of a trapezium 
1
2
ሺܽ ൅ ܾሻ݄ 

curved surface area of a cylinder 2݄ݎߨ 

volume of a cylinder ݎߨଶ݄ 

volume of a cone 
1
3
 ଶ݄ݎߨ

volume of a pyramid 
1
3
 ݄ܣ

volume of a sphere 
4
3
 ଷݎߨ

area of a triangle 
1
2
ܾܿ sinܣ 

sine rule 
ܽ

sin ܣ
ൌ

ܾ
sinܤ

ൌ
ܿ

sin ܥ
 

cosine rule ܿଶ ൌ ܽଶ ൅ ܾଶ െ 2ܾܽ cosܥ 

Coordinate geometry 

ellipse 
ሺݔ െ ݄ሻଶ

ܽଶ
൅
ሺݕ െ ݇ሻଶ

ܾଶ
ൌ 1 hyperbola 

ሺݔ െ ݄ሻଶ

ܽଶ
െ
ሺݕ െ ݇ሻଶ

ܾଶ
ൌ 1 

Circular (trigonometric) functions 

cosଶሺݔሻ ൅ sinଶሺݔሻ ൌ 1  

1 ൅ tanଶሺݔሻ ൌ secଶሺݔሻ cotଶሺݔሻ ൅ 1 ൌ cosecଶሺݔሻ 

sinሺݔ ൅ ሻݕ ൌ sinሺݔሻ cosሺݕሻ ൅ cosሺݔሻ sinሺݕሻ sinሺݔ െ ሻݕ ൌ sinሺݔሻ cosሺݕሻ െ cosሺݔሻ sin	ሺݕሻ 

cosሺݔ ൅ ሻݕ ൌ cosሺݔሻ cosሺݕሻ െ sinሺݔሻ sinሺݕሻ cosሺݔ െ ሻݕ ൌ cosሺݔሻ cosሺݕሻ ൅ sinሺݔሻ sin	ሺݕሻ 

tanሺݔ ൅ ሻݕ ൌ
tanሺݔሻ ൅ tanሺݕሻ

1 െ tanሺݔሻ tanሺݕሻ
 tanሺݔ െ ሻݕ ൌ

tanሺݔሻ െ tanሺݕሻ

1 ൅ tanሺݔሻ tanሺݕሻ
 

cosሺ2ݔሻ ൌ cosଶሺݔሻ െ sinଶሺݔሻ ൌ 2 cosଶሺݔሻ െ 1 ൌ 1 െ 2 sinଶሺݔሻ 

sinሺ2ݔሻ ൌ 2 sinሺݔሻ cosሺݔሻ tanሺ2ݔሻ ൌ
2 tanሺݔሻ

1 െ tanଶሺݔሻ
 

 

function sinିଵ cosିଵ tanିଵ 	 
domain ሾെ1, 1ሿ ሾെ1, 1ሿ Թ 

range ቂെ
ߨ
2
.
ߨ
2
ቃ ሾ0, ሿ ቀെߨ

ߨ
2
,
ߨ
2
ቁ 
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Algebra (complex numbers) 

ݖ ൌ ݔ ൅ ݅ݕ ൌ ሺcosݎ ߠ ൅ ݅ sin ሻߠ ൌ ݎ cis ௡ݖ ߠ ൌ ௡ݎ cisሺ݊ߠሻ (de Moivre’s theorem) 

|ݖ| ൌ ඥݔଶ ൅ ଶݕ ൌ ߨെ ݎ ൏ Arg ݖ ൑  ߨ

ଶݖଵݖ ൌ ଶݎଵݎ cisሺߠଵ ൅  ଶሻߠ
ଵݖ
ଶݖ
ൌ
ଵݎ
ଶݎ
cisሺߠଵ െ  ଶሻߠ

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 නsecଶሺܽݔሻ ݔ݀ ൌ

1
ܽ
tanሺܽݔሻ ൅ ܿ 

݀
ݔ݀

ሺsinିଵሺݔሻሻ ൌ
1

√1 െ ଶݔ
 න

1

√ܽଶ െ ଶݔ
ݔ݀ ൌ sinିଵ ቀ

ݔ
ܽ
ቁ ൅ ܿ, ܽ ൐ 0 

݀
ݔ݀

ሺcosିଵሺݔሻሻ ൌ െ
1

√1 െ ଶݔ
 න

െ1

√ܽଶ െ ଶݔ
ݔ݀ ൌ cosିଵ ቀ

ݔ
ܽ
ቁ ൅ ܿ, ܽ ൐ 0 

݀
ݔ݀

ሺtanିଵሺݔሻሻ ൌ
1

1 ൅ ଶݔ
 න

ܽ
ܽଶ ൅ ଶݔ

ݔ݀ ൌ tanିଵ ቀ
ݔ
ܽ
ቁ ൅ ܿ 

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

 

Euler’s method If ௗ௬
ௗ௫
ൌ ݂ሺݔሻ, ଴ݔ ൌ ܽ and ݕ଴ ൌ ܽ, then ݕ௡ାଵ ൌ ௡ݕ ൅ ݄݂ሺݔ௡ሻ 

acceleration ܽ ൌ
݀ଶݔ
ଶݐ݀

ൌ
ݒ݀
ݐ݀

ൌ ݒ
ݒ݀
ݔ݀

ൌ
݀
ݔ݀

൬
1
2
 ଶ൰ݒ

constant (uniform) acceleration ݒ ൌ ݑ ൅ ݏ ,ݐܽ ൌ ݐݑ ൅
ଵ

ଶ
ଶݒ ,ଶݐܽ ൌ ଶݑ ൅ ݏ ,ݏ2ܽ ൌ ଵ

ଶ
ሺݑ ൅  	ݐሻݒ
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Vectors in two and three dimensions 

࢘ ൌ ࢏ݔ ൅ ࢐ݕ ൅ ࢘ ࢑ݖ ൌ
࢘݀
ݐ݀

ൌ
ݔ݀
ݐ݀
࢏ ൅

ݕ݀
ݐ݀
࢐ ൅

ݖ݀
ݐ݀
	࢑

|࢘| ൌ ඥݔଶ ൅ ଶݕ ൅ ଶݖ ൌ .ଵ࢘ ݎ ଶ࢘ ൌ ଶݎଵݎ cos ߠ ൌ ଶݔଵݔ ൅ ଶݕଵݕ ൅  ଶݖଵݖ

Mechanics 

momentum ࢖ ൌ  ࢜݉

equation of motion ࡾ ൌ  ࢇ݉

friction ܨ ൑  ܰߤ

 

 


