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Section A – Multiple-choice questions 
Question 1 
The correct answer is C. 
For there to be infinitely many solutions, the two lines must be equal. 
They must be equal in gradient: 
െ3
݇
ൌ െሺ݇ ൅ 2ሻ 

݇ଶ ൅ 2݇ െ 3 ൌ 0 
݇ ൌ െ3, 1 
If k=-3, the lines are of two different equations, therefore they must be parallel. If k=1, the lines are the 
same, hence there are infinitely many solutions. 
 
Question 2 
The correct answer is D. 
Pr(A) x Pr(B) = Pr(A∩B) 

Pr(A) x Pr(B)=ଵ
ସ
 x ଵ

ହ
 = ଵ

ଶ଴
 , Pr(A∩B)= ଵ

ଶ଴
	

 

Question 3 
The correct answer is A. 

௞ሺ݈ሻ݃݋݈ ൅ ݋݈ ௟݃ሺ݉ሻ ൅ ௠ሺ݊ሻ݃݋݈ ൌ
௟௢௚೗ሺ௟ሻ

௟௢௚೗ሺ௞ሻ
൅

௟௢௚೘ሺ௠ሻ

௟௢௚೘ሺ௟ሻ
൅

௟௢௚೙ሺ௡ሻ

௟௢௚೙ሺ௠ሻ
ൌ

ଵ

௟௢௚೗ሺ௞ሻ
൅

ଵ

௟௢௚೘ሺ௟ሻ
൅

ଵ

௟௢௚೙ሺ௠ሻ
  

 

Question 4 
The correct answer is C. 

√3 tanሺ2xሻ ൌ 1 ⇒ tanሺ2ݔሻ ൌ
1

√3
⇒ ݔ ൌ

ߨ݇
2
൅	

ߨ
12

, ݇ ∈ Ժ 

Question 5 
The correct answer is A. 
Domain: ݔଶ െ 4 ൐ 0 ⇒ ଶݔ ൐ 4	 ⇒ ݔ ൐ ݔ	݀݊ܽ	2 ൏ െ2 Range: there are no implied restrictions on range 

Question 6 
The correct answer is E. 

Question 7 
The correct answer is D. 
yൌሺ଴

ହሻሺ3ݔሻହ ൅ ሺଵ
ହሻሺ3ݔሻସሺ5ሻ ൅ ሺଶ

ହሻሺ3ݔሻଷሺ5ሻଶ ൅ ሺଷ
ହሻሺ3ݔሻଶሺ5ሻଷ ൅ ሺସ

ହሻሺ3ݔሻሺ5ሻସ ൅ ሺହ
ହሻሺ5ሻହ  

3rd term is:	ሺଶ
ହሻሺ3ݔሻଷሺ5ሻଶ ൌ ሺଶ

ହሻሺ27ݔଷሻሺ25ሻ ൌ ሺଶ
ହሻ675ݔଷ 

Question 8 
The correct answer is B. 

Average value of function ଵ

௕ି௔
׬ ݂ሺݔሻ݀ݔ ൌ

ଵ

଺ିଵ

௕
௔ ׬

ଵ

୶
൅ ଶݔ

଺
ଵ  .ݔ݀

Question 9 
The correct answer is C. 

ݕ ൌ
ଶ௫ା଺

௫ିଵ
ൌ 2 ൅

଼

௫ିଵ
⇒ ݔ ് 1, ݕ ് 2  
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Question 10 
The correct answer is D. 

Prሺܵ ∩ ሻܤ ൌ ሻܵ|ܤሺݎܲ ,0.3 ൌ 0.5. ⇒Prሺܵሻ ൌ ୔୰ሺௌ∩஻ሻ

௉௥൫ܤหܵ൯ ൌ 0.6 

Question 11 
The correct answer is C. 
This is given by the formula for linear approximation, and it will be an underestimate of the true value due 
to increasing gradient so tangent being below the graph. 

Question 12 
The correct answer is B. 

݂ᇱሺݔሻ ൌ
௫మାସ௫ାଷ

ሺ௫ାଶሻమ
ൌ ݔ	݄݊݁ݓ	0 ൌ െ1, ݂ሺെ1ሻ ൌ െ2	ܽ݊݀	ݔ ൌ െ3, ݂ሺെ3ሻ ൌ െ6  

Question 13 
The correct answer is A. 
 ሼݔ: sinଶሺ2ݔሻ ൅ 2 sinሺ2ݔሻ ൌ 0ሽ ൌ ሼݔ: sinሺ2ݔሻሺsin	ሺ2ݔሻ ൅ 2ሻ ൌ 0ሽ ⇒ sinሺ2ݔሻ ൅ 2 ൐ 0 

Question 14 
The correct answer is A. 
Sub in ݔ ൌ 2  to get point (2,6). M= ݂ᇱሺ2ሻ ൌ െ3 ⇒ ݕ െ 6 ൌ െ3ሺݔ െ 2ሻ ⇒ ݕ ൅ ݔ3 ൌ 12   

Question 15 
The correct answer is E. 

ݔ െ 2 ൅
ଵ

௫ିଶ
ൌ

ሺ௫ିଶሻమ

௫ିଶ
൅

ଵ

௫ିଶ
ൌ

௫మିସ௫ାହ

௫ିଶ
. 

Question 16 
The correct answer is E. 
This follows from the general probability mass function of binomially distributed random variables. Odds 

are 9-2 therefore a ଶ
ଵଵ

 chance of winning. 

Question 17 
The correct answer is D. 

lim
డ௫೔→଴

෍ሺݔ௜
ଶ

௡

௜ୀଵ

൅ ሻݔ1߲ ൌ න ଶݔ ൅ ݔ1݀
ସ

ଵ
ൌ 24 

Question 18 
The correct answer is B. 
ܽ is a vertical asymptote, restricting it such that it is one to one⇒ܽ ൌ 2. Reasons for taking only the 
positive root in our rule can be seen by reflecting our restricted ݂ in the line ݕ ൌ  .ݔ

Question 19 
The correct answer is E. 
Differentiating gives a local maximum at ݔ ൌ గ

ଶ
 which is higher than the endpoint at ݔ ൌ 1. The minimum 

is found at the left endpoint. 

Question 20 
The correct answer is B. 
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Question 21 
The correct answer is C. 

൤
Prሺݕݎݑ݋ݒܽݏ	݄݊݁ݐ	ݕݎݑ݋ݒܽݏሻ Prሺݐ݁݁ݓݏ	݄݊݁ݐ	ݕݎݑ݋ݒܽݏሻ
Prሺݕݎݑ݋ݒܽݏ	݄݊݁ݐ	ݐ݁݁ݓݏሻ Prሺݐ݁݁ݓݏ	݄݊݁ݐ	ݐ݁݁ݓݏሻ

൨
ହ଴

൤
ݕܽ݀	ݐݏݎ݂݅	ݕݑ݋ݒܽݏ	݂݋	ݎܾ݁݉ݑ݊
ݕܽ݀	ݐݏݎ݂݅	ݐ݁݁ݓݏ	݂݋	ݎܾ݁݉ݑ݊ ൨ ൌ ቂ0.6 0.7

0.4 0.3
ቃ
ହ଴
ቂ 25
100

ቃ 

ቂ0.3 0.4
0.7 0.6

ቃ
ହ଴
ቂ100
25

ቃ would also give the steady state numbers but is not an option 

Question 22 
The correct answer is B. 
݃ must be restricted such that its range is a subset of the domain of ݂. 
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Section B – Short-answer questions 
Marks allocated are indicated by a number in square brackets, for example, [1] indicates that the line is 
worth one mark. 

Question 1a 

15 cos ൬
గ

ଶ
ሺሺ20ሻ െ 8ሻ൰ ൅ 21 ൌ 36 Must meet at point (20,36) [1] 

36 ൌ ܽሺ20ሻ ൅ 91 

ܽ ൌ െ
ଵଵ

ସ
 [1] 

Question 1b 
Only employees in the store at minimums in graph	

⇒
ௗ௣

ௗ௧
ൌ 0 [1]	

݌ ൌ 6	ሾ1ሿ 

Question 1c 
 

Correct shape of graph [1] 
Correctly labelled maximum and minimums [1] 
Correctly labelled intercepts and endpoints [1] 
Appropriate scale [1] 

Question 1d 

 

 

ሻݐᇱሺ݌ ൌ

ە
ۖ
۔

ۖ
ۓ
ଵଶ

ହ
ሺݐ െ 3ሻ																														0 ൏ ݐ ൏ 8

െ
ଵହగ

ଶ
sin ൬

గ

ଶ
ሺݐ െ 8ሻ൰ 									8 ൏ ݐ ൏ 20

െ
ଵଵ

ସ
																																									20 ൏ ݐ ൏ 24

  

Correct differentiation of the hybrid function [3] 
changing endpoints to be non-inclusive [1] 

  

(0,
଼ସ

ହ
ሻ 
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Question 1e 
ௗ௙

ௗ௧
ൌ 0.1 ௗ௣

ௗ௧
 

ௗ௣

ௗ௧
ൌ

ଷ଺

ହ
[1] 

ௗ௙

ௗ௧
ൌ

ଷ଺

ହ
∗

ଵ

ଵ଴
 [1] 

ௗ௙

ௗ௧
ൌ

ଵ଼

ଶହ
 [1] ݎݑ݋݄/݃݇

Question 2a 

For inverse ⇔ ݔ , ݕ ൌ ଵ

ଷ
௘݃݋݈ ቀ

௬ାଶ

ଶ
ቁ ൅ 1 [1] 

݁ଷሺ௫ିଵሻ ൌ
௬ାଶ

ଶ
⇒ ݕ ൌ 2݁ଷሺ௫ିଵሻ െ 2 [1] 

݂ିଵሺݔሻ ൌ 2݁ଷሺ௫ିଵሻ െ 2   

Domain of ݂ିଵሺݔሻ= range of ݂ሺݔሻ ൌ ܴ → ܴ 

Question 2b 
Existence requires ݊ܽݎሺ݂ିଵሻ ⊆ ሺ݂ሻ ie. ሺെ2,∞ሻ݉݋݀ ⊆ ሺെ2,∞ሻ	

݂ሾ݂ିଵሺݔሻሿ ൌ
ଵ

ଷ
௘݃݋݈ ቀ

ሺଶ௘యሺೣషభሻିଶሻାଶ

ଶ
ቁ ൅ 1 ൌ  [1] ݔ

Rule is ݄: ሺെ2,∞ሻ → ܴ, ݄ሺݔሻ ൌ  [1] ݔ

Question 2c 
Existence requires ݊ܽݎሺ݃ሻ ⊆ ሺ݂ሻ. ሾ0,∞ሻ݉݋݀ ⊆ ܴ\ሼെ2ሽ 

݂ ∘ ݃: ሾ0,∞ሻ → ܴ, ݂൫݃ሺݔሻ൯ ൌ
ଶ

√௫ାଷାଶ
െ 1  [1] 

Question 2d 

൤ݔ
ଵ

ଵݕ
൨ ൌ ቂ3 0

0 െ1
ቃ ቂ
ݔ
ቃݕ ൅ ቂ 0

	െ1
ቃ[1]	

ଵݔ ൌ ⇒ 	ݔ	3 ݔ ൌ
ଵ

ଷ
  ଵݔ

ଵݕ ൌ െݕ െ 1 ⇒ ݕ ൌ െ	ሺݕଵ ൅ 1ሻ [1] 

ݕ	 ൌ
ଶ

௫ାଶ
െ 1   sub in for െ	ሺݕଵ ൅ 1ሻ ൌ

ଶ
భ
య
௫భାଶ

െ 1  

݀ሺݔሻ ൌ െ
ଶ

భ
య
௫భାଶ

 [1] 
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Question 2e 

[1] 

Correct shape [1] 
Correct asymptotes [2] 
Correct axial intercepts [1] 

Question 3a 
0 ൌ ܽሺ2ሻଷ െ ܾሺ2ሻଶ ൅ ܿ [1] 
ௗ௬

ௗ௫
ൌ ଶݔ3ܽ െ ݔ2ܾ ⇒ െ8 ൌ 3ܽሺ2ሻଶ െ 2ܾሺ2ሻ [1] 

0 ൌ 3ܽ ቀ
଼

ଷ
ቁ
ଶ
െ 2ܾሺ

଼

ଷ
ሻ [1] 

ܽ ൌ 2, ܾ ൌ 8	and	ܿ ൌ 16 [2] 

Question 3b 

y ൌ 2 ቀ
଼

ଷ
ቁ
ଷ
െ 8 ቀ

଼

ଷ
ቁ
ଶ
൅ 16 ൌ െ

଼଴

ଶ଻
ሺ	ݐ݌	

଼

ଷ
, െ

଼଴

ଶ଻
ሻ[1] 

ௗ௬

ௗ௫
ൌ ݔሺ3ݔ2 െ 8ሻ ൌ 0 ⇒ ݔ ൌ 0 ptሺ0,16ሻ [1] 

⇒ ݉ ൌ
ଵ଺ିቀି

ఴబ
మళቁ

଴ି
ఴ
య

ൌ െ
଺ସ

ଽ
 [1]	

⇒ ݕ ൌ െ
଺ସ

ଽ
ݔ ൅ ܿ, sub in point (0,16) 

⇒ܿ ൌ 16  

ݕ ൌ െ
଺ସ

ଽ
ݔ ൅ 16 [1] 

 

Question 3c 

	݁ݒ݈݋ܵ െ
଺ସ

ଽ
ݔ ൅ 16 ൌ ଷݔ2 െ ଶݔ8 ൅ 16 ⇒ ݔ ቀ2ݔଶ െ ݔ8 ൅

଺ସ

ଽ
ቁ ൌ 0, ସ

ଷ	
,
଼

ଷ
[1] 

⇒	intersect at ݔ ൌ 0,
ସ

ଷ
	 ,
଼

ଷ
 [1]	

ܣ ൌ ׬ ሺ2ݔଷ െ ଶݔ8 ൅ 16ሻ݀ݔ െ ቀെ׬
଺ସ

ଽ
ݔ ൅ 16ቁ ݔ݀

ర
య
଴ ൅ ׬ ቀെ

଺ସ

ଽ
ݔ ൅ 16ቁ െ ሺ2ݔଷ െ ଶݔ8 ൅ 16ሻ݀ݔ

ఴ
య
ర
య

[1] 

Aൌ  ଶ[1]ݏݐ݅݊ݑ	3.16

Question 4a 
0.3 ൈ 1 ൅ 0.4 ൈ 2 ൅ 0.1 ൈ 3 ൅ 4ܾ ൌ 1.6 [1] 
0.3 ൅ 0.4 ൅ 0.1 ൅ ܽ ൅ ܾ ൌ 1 
⇒ ܾ ൌ 0.05, ܽ ൌ 0.15 [1]  
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F 

F

F Prሺܨܨܨሻ ൌ ሺ0.4ሻሺ0.4ሻሺ0.4ሻ 

F Prሺܨ′ܨܨሻ ൌ ሺ0.4ሻሺ0.6ሻሺ0.5ሻ 

F Prሺܨ′ܨ′ܨሻ ൌ ሺ0.6ሻሺ0.5ሻሺ0.5ሻ 

F

F’ 

F’ Prሺܨܨܨ′ሻ ൌ ሺ0.4ሻሺ0.4ሻሺ0.6ሻ 

F’ Prሺܨ′ܨܨ′ሻ ൌ ሺ0.4ሻሺ0.6ሻሺ0.5ሻ 

F’ Prሺܨܨ′ܨ′ሻ ൌ ሺ0.6ሻሺ0.5ሻሺ0.6ሻ 

F’ Prሺܨ′ܨ′ܨ′ሻ ൌ ሺ0.6ሻሺ0.5ሻሺ0.5ሻ 
F’

F’

0.4 

0.6 

0.4 

0.4

0.4

0.6 

0.6

0.60.5 

0.5

0.50.5 

0.5

0.5F 

F Prሺܨܨ′ܨሻ ൌ ሺ0.6ሻሺ0.5ሻሺ0.4ሻ 

Question 4b 

׬ ݊݅ݏ݉ ቀ
గ௧

ଵ଴
ቁ ݔߜ ൌ 1

ଵ଴
଴ ⇒ ݉ ൌ

గ

ଶ଴
[1] 

Var(T)=׬ ଶݐ ቀ
గ

ଶ଴
sin ቀ

గ௧

ଵ଴
ቁቁ ݐߜ െ ሺ׬ ሺݐ

గ

ଶ଴
sin ቀ

గ௧

ଵ଴
ቁሻݐߜሻ	

ଵ଴
଴

ଶ
ൌ 4.736

ଵ଴
଴  [1] 

SD(T)=ඥܸܽݎሺܶሻ ൌ 2.176 [1] 

Var(T)=4.736 , SD(T)=2.176 [1] 

Question 4c 

Prሺݐ ൐ 7.5ሻ ൌ ׬
గ

ଶ଴
sin	ሺ

గ௧

ଵ଴
ሻݔߜ

ଵ଴
଻.ହ ൌ 0.146[1] 

Prሺ݁݊݋	݄ݏ݂݅ ∩ ሻݏ݁ݐݑ݊݅݉	7.5	݄݊ܽݐ	ݎ݁݃݊݋݈ ൌ 0.3 ൈ 0.146 ൌ 0.0438 [1] 
 
Question 4d 

 Showing all outcomes[1] 
Correct assigning of probabilities [2] 

Question 4e 
For this question we shall use ݅݊݉ݎ݋݊ݒሺݔሻ to denote the inverse standard normal of ݔ 

ሺ0.95ሻ݉ݎ݋݊ݒ݊݅ ൌ
଺.଻ିఓ

ఙ
	 and ݅݊݉ݎ݋݊ݒሺ0.1ሻ ൌ ଵ.ଷିఓ

ఙ
 [1] 

ሺ0.95ሻ݉ݎ݋݊ݒ݊݅ െ ሺ0.1ሻ݉ݎ݋݊ݒ݊݅ ൌ
6.7 െ ߤ
ߪ

െ
1.3 െ ߤ
ߪ

	

ߪ ൌ
଺.଻ିଵ.ଷ

௜௡௩௡௢௥௠ሺ଴.ଽହሻି௜௡௩௡௢௥௠ሺ଴.ଵሻ
ൌ 1.845	ሺ3ܲܦሻ [1] 

ߤ ൌ 6.7 െ ߪ ൈ ሺ0.95ሻ݉ݎ݋݊ݒ݊݅ ൌ 3.665	ሺ3ܲܦሻ [1] 

Question 4f 
Pr(Freddie catches 2 fish) = 0.4 [1] 

Pr(fish are of appropriate weight) = 1-(0.05+0.10) [1] 

Pr(Freddie catches 2 fish of appropriate weight) = 0.4ൈ0.85 [1] 

= 0.34 [1] 


