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Unit 3 and 4 Mathematical Methods 
(CAS): Exam 1 
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 45
 
 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 calculators or notes are allowed in this examination. 

Materials supplied: 
 This question and answer booklet of 7 pages, including a detachable formula sheet. 

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. Differentiate ݁ୱ୧୬ሺଷ௫ሻ with respect to ݔ. 

 

 

 

 

 

2 marks

b. For ݂ሺݔሻ ൌ sinሺ2ݔሻ ݁ଷ௫, find ݂ᇱ ቀగ
ଶ
ቁ. 

 

 

 

 

 

2 marks
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Question 2 

a. Give the antiderivative of ଵ
௫
 that has value 10 at ݔ ൌ 3. 

 

 

 

 

 

2 marks

b. For what values of ܿ does the inequality ׬ ݔଶ݀ݔ3
௖
ଵ ൐ 2 hold? 

 

 

 

 

2 marks

Question 3 

Let ݂: ሺ3,∞ሻ → ܴ where ݂ሺݔሻ ൌ log௘ ቀ
௫ିଷ

ଶ
ቁ ൅ 5. 

a. Find ݂ିଵሺݔሻ. 
 

 

 

 

3 marks

b. Find ݂൫݃ሺݔሻ൯, where ݃ሺݔሻ ൌ ݂ିଵሺݔሻ. 
 

 

 

2 marks
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Question 4 
The transformation ܶ: ܴଶ → ܴଶ is defined by: 

ܶ ቀቂ
ݔ
ቃቁݕ ൌ ࡭ ቂ

ݔ
ቃݕ ൅  ࢈

The image of the curve ݕ ൌ cosሺݔሻ under the transformation ܶ has equation ݕ ൌ ߨ cos ቀ2ݔ ൅
గ

ଶ
ቁ. Find the 

matrices ࡭ and ࢈. 
 

 

 

 

 

 

 

 

4 marks

Question 5 

Solve tanሺ3ݔ ൅ ሻߨ3 ൌ
ଵ

√ଷ
 where ݔ ∈ ሾെߨ,  .ሿߨ

 

 

 

 

 

 

 

 

 

3 marks
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Question 6 
Let ܺ be normally distributed with ߤ ൌ ߪ ൌ 27.2. 

a. Now let ܽܺ be a transformed version of ܺ. If Prሺܽܺ ൒ 108.8ሻ ൌ 0.025, what is the value of ܽ? 
 

 

 

 

3 marks

b. If Prሺܺ ൑ 0ሻ ൌ Pr	ሺܽܺ ൑ ܾሻ, what is the value of ܾ? 
 

 

 

2 marks

Question 7 

Let ݂ሺݔሻ ൌ ଵ

ఏ
݁
షೣ
ഇ  where ݔ ∈ ሾ0,∞ሻ and ߠ ൐ 0. 

a. Show that ݂ሺݔሻ is a probability density function. 
 

 

 

2 marks

b. Find Pr	ሺܺ ൑ ܺ|ߠ ൑  .ሻߠ3
 

 

 

 

 

2 marks
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Question 8 
Let ܺ be a discrete random variable with probability: 

1- ݔ 0 1 2 
Prሺݔ ൌ ሻ 0.5ݔ 0.1 0.3 0.1 

a. Find ܧሺܺሻ. 
 

 

1 mark

b. Find ܧሺܺଶሻ. 
 

 

1 mark

c. Find ܸܽݎሺ2ܺሻ. 
 

 

2 marks

Question 9 
a. Find the tangent to the curve ݕ ൌ ݂ሺݔሻ ൌ ଶݔ െ 4 at ݔ ൌ 3. 

 

 

 

2 marks

b. Use the relationship ݂ሺݔ ൅ ݄ሻ ൎ ݂ሺݔሻ ൅ ݄݂ᇱሺݔሻ, for a small positive value of ݄,to find an approximate 
value for ݂ሺ3.02ሻ. 
 

 

 

 

2 marks
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Question 10 
For the following questions, assume that light from the Sun’s core travels at a rate of 3 ൈ 10଼	m/s in all 
directions, and that that the Sun is spherical with surface area ܵ ൌ  represents the distance ݎ ଶ, whereݎߨ4
of the light from the sun’s core. 

a. Find ௗௌ
ௗ௧

 in terms of ݎ, where ܵ now represents the surface area of the sphere formed by the light 

escaping from the sun’s core, and ݐ is the time since it left the sun’s core. 
 

 

 

 

3 marks

b. Hence, or otherwise, find the radius ݎ at which ܵ will be increasing at a rate of 10ଵଽ	mଶ/s. 
 

 

 

3 marks

c. Find the ratio of the amount of light in 1	mଶ at ݎ ൌ 10ଵ଴	m to the amount of light in 1	mଶ at 
ݎ ൌ 10ଵଶ	m, assuming that the amount of light is proportional to the surface area of the sphere 
formed by the light escaping from the sun’s core. 
 

 

 

 

 

2 marks
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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 

 


