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Section A – Multiple-choice questions 
Question 1 
The correct answer is C. 

Substitute in the two y-values, and then find the matching domain.  

െ1 ൌ ݔ4 െ 1	
0 ൌ 	ݔ4
ݔ ൌ 0 

11 ൌ ݔ4 െ 1
12 ൌ ݔ4
ݔ ൌ 3 

The domain value will include / exclude that point just as the corresponding value from the range does. 

Question 2 
The correct answer is B. 

ݔ݇ െ 4 ൌ ଶݔ ൅ 	ݔ4
ଶݔ ൅ ሺ4 െ ݇ሻݔ ൅ 4 ൌ 0 

Use the discriminant and set it to 0 to find the value of ݇ that will produce just one solution: 

ܦ ൌ 0 ൌ ሺ4 െ ݇ሻଶ െ 4 ൈ 4	
0 ൌ 16 െ 8݇ ൅ ݇ଶ െ 16	
݇ଶ െ 8݇ ൌ 0	
݇ሺ݇ െ 8ሻ ൌ 0	
݇ ൌ 0 and ݇ ൌ 8 will both satisfy the equation, but only ݇ ൌ 0 is an option. 

Question 3 
The correct answer is C. 

݁଺௫ െ 6݁ଷ௫ ൅ 5 ൌ ሺ݁ଷ௫ሻଶ െ 6݁ଷ௫ ൅ 5 

Let ܽ ൌ ݁ଷ௫: 

ܽଶ െ 6ܽ ൅ 5 ൌ 0	
ሺܽ െ 5ሻሺܽ െ 1ሻ ൌ 0	
ܽ ൌ 5 and ܽ ൌ 1 
∴ ݁ଷ௫ ൌ 5 and ݁ଷ௫ ൌ 1 

log௘ ݁ଷ௫ ൌ log௘ 5 
ݔ3 ൌ log௘ 5	

ݔ ൌ
1
3
log௘ 5 

ݔ ൌ 0

Question 4 
The correct answer is E. 

Expand the matrix multiplication and addition (ݔ′ and ݕ′ represent the transformed coordinates, ݔ and ݕ 
are the original coordinates): 

൤
ᇱݔ

ᇱ൨ݕ ൌ ቂ0 2
1 0

ቃ ቂ
ݔ
ቃݕ ൅ ቂ1

2
ቃ	

൤
ᇱݔ

ᇱ൨ݕ ൌ ቂ2ݕ ൅ 1
ݔ ൅ 2

ቃ 
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Therefore: 

ᇱݔ ൌ ݕ2 ൅ 1	
ᇱݔ െ 1 ൌ 	ݕ2

ݕ ൌ
1
2
ሺݔᇱ െ 1ሻ 

ᇱݕ ൌ ݔ ൅ 2
ݔ ൌ ᇱݕ െ 2 

Now substitute these into the given equation (ݕ ൌ  :(ଷݔ4

1
2
ሺݔᇱ െ 1ሻ ൌ 4ሺݕᇱ െ 2ሻଷ	

1
8
ሺݔᇱ െ 1ሻ ൌ ሺݕᇱ െ 2ሻଷ	

1
2
ሺݔᇱ െ 1ሻ

ଵ
ଷ ൌ ᇱݕ െ 2	

ᇱݕ ൌ
1
2
ሺݔᇱ െ 1ሻ

ଵ
ଷ ൅ 2 

Question 5 
The correct answer is E. 

sinሺ0ሻ ൌ 0 and sinሺߨሻ ൌ 0, so the average rate of change is 0. 

Question 6 
The correct answer is E. 

Question 7 
The correct answer is A. 

sinଶ ݔ ൅ √3 sin ݔ ൌ 0	

sin ݔ ൫sin ݔ ൅ √3൯ ൌ 0 
sin ݔ ൌ 0 sin ݔ ൅ √3 ൌ 0

sin ݔ ൌ െ√3 

The only difficulty with this question is the notation. It is asking for the set that contains the same values 
as the solutions to the given equations, however, the sets themselves are given in terms of equations. 

Question 8 
The correct answer is B. 

݂ሺݑሻ ൅ ݂ሺ2ݑሻ ൌ log௘ ݑ ൅ log௘ ݑ2 ൌ log௘ሺݑ ൈ ሻݑ2 ൌ log௘ሺ2ݑଶሻ ൌ ݂ሺ2ݑଶሻ 

Question 9 
The correct answer is C. 

The ݔ asymptote comes from the fact that the denominator (bottom) of a fraction cannot be 0: 
ݔ ൅ 2 ് 0	
ݔ ് െ2 

The ݕ asymptote comes from the limit of the fraction as ݔ approaches infinity: 

lim௫→ஶ
௫ି଺

௫ାଶ
ൌ lim௫→ஶ

ଵି
ల
ೣ

ଵା
మ
ೣ

 (divide through by ݔ) 

ൌ
ଵ

ଵ
ൌ 1 (since lim௫→ஶ

ଵ

௫
ൌ 0) 
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Question 10 
The correct answer is D. 

‘Strictly positive’ excludes 0. 

Question 11 
The correct answer is D. 

ᇱݕ ൌ 4݁ସ௫ sinሺ3ݔሻ ൅ 3݁ସ௫ cosሺ3ݔሻ	
when ݔ ൌ ᇱݕ :0 ൌ 4 ൈ 1 ൈ sinሺ0ሻ ൅ 3 ൈ 1 ൈ cosሺ0ሻ ൌ 0 ൅ 3 ൌ 3 

Question 12 
The correct answer is D. 

log௘ ݔ is defined only for ݔ ൐ 0. 

Question 13 
The correct answer is D. 

This is an application of the chain rule. 

Question 14 
The correct answer is E. 

݂ᇱሺݔሻ ൌ ଶݔ ൅ ݔ2 ൅ 1 ൌ ሺݔ ൌ 1ሻଶ, which has one zero. Therefore there is only one stationary point. 

Furthermore, ݂ᇱሺݔሻ ൒ 0 for all ݔ, so ݂ must always be stationary or increasing.  

Hence, the sole stationary point is a stationary point of inflection. 

Question 15 
The correct answer is A. 

׬ ሺ2݂ሺݔሻ െ 4ሻ݀ݔ
ସ
ଵ ൌ ׬2 ݂ሺݔሻ݀ݔ

ସ
ଵ െ ׬4 ݔ݀

ସ
ଵ  (by the properties of integrals) 

ൌ 2 ൈ 2 െ 4ሾݔሿଵସ ൌ 4 െ 4ሺ4 െ 1ሻ ൌ 4 െ 4 ൈ 3 ൌ െ8 

Question 16 
The correct answer is C. 

ଵ

ଶ
׬ ሺ1 െ ݔଶሻ݀ݔ
ଵ
ିଵ  gives the average value of the function over െ1 ൑ ݔ ൑ 1. 

ൌ
1
2
ቆ1 െ

1
3
െ ൬െ1 ൅

1
3
൰ቇ ൌ

1
2
ቆ
2
3
െ ൬െ

2
3
൰ቇ ൌ

1
2
ൈ
4
3
ൌ
2
3
 

Question 17 
The correct answer is B. 

݂ሺ10ݔሻ ൌ log௘ ݕ ൌ log௘൫2ሺ10ݔሻ൯ 
log௘ ݕ ൌ log௘ 	ݔ20
∴ ݕ ൌ  ݔ20
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Question 18 
The correct answer is C. 

Prሺܺ ൏ 1.5ሻ ൌ න ݔ݀ݔ0.5
ଵ.ହ

଴
ൌ 0.5 ቈ

ଶݔ

2
቉
଴

ଵ.ହ

ൌ 0.5 ൈ ሺ1.5ሻଶ ൈ
1
2
ൌ

9
16

 

Question 19 
The correct answer is C. 

The probability of getting a head is 0.5, and there are 11 trials. This is a binomial experiment, so: 

ߤ ൌ 11 ൈ 0.5 ൌ 5.5 

Question 20 
The correct answer is B. 

The only set of events that can possibly happen at the same time (ie. aren’t mutually exclusive) is B. 

Question 21 
The correct answer is A. 

Prሺܺ ൏ 11.5ሻ ൌ Pr ቀܼ ൏
ଵଵ.ହିଵ଴

ଷ
ቁ (use ݖ ൌ ௫ିఓ

ఙ
) 

ൌ Prሺܼ ൏ 0.5ሻ 
ൌ Pr	ሺܺ ൐ െ0.5ሻ, by the symmetry properties of the normal distribution 

Question 22 
The correct answer is B. 

If you are unsure about a question similar to this, draw a diagram such as the following, where the lines 
represent the slope of the curve around the point: 

 

Section B 
Marks allocated are indicated by a number in square brackets, for example, [1] indicates that the line is 
worth one mark. For any question worth more than one mark, students must show working to receive 
any marks for that question. 

Question 1a 
݂ᇱሺݔሻ ൌ െܽ sinሺݔ ൅ ܾሻ [2] 

Question 1b 

݂ ቀ
గ

ଶ
ቁ ൌ 2 െ √2 ൌ ܽ cos ቀ

గ

ଶ
൅ ܾቁ ൅ ܿ [1] 

݂ᇱ ቀ
గ

ଶ
ቁ ൌ 0 ൌ െܽ sin ቀ

గ

ଶ
൅ ܾቁ [1] 

݂ ቀ
గ

ସ
ቁ ൌ 4 െ 2√2 ൌ ܽ cos ቀ

గ

ସ
൅ ܾቁ ൅ ܿ [1] 

Question 1c 
Use second equation from 1b: 

5 
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ܽ ് 0, since this would make the other equations false. 

∴ sin ቀ
ߨ
2
ቁ ൌ 0	

ߨ
2
൅ ܾ ൌ ,ߨ݊ ݊ ∈ Ժ 

ܾ ൌ ߨ݊ െ
ߨ
2
	

ܾ ൌ
గ

ଶ
, since 0 ൑ ܾ ൏  [1] ߨ

Use first and third equations from 1b: 

2 െ √2 ൌ ܽ cosሺߨሻ ൅ ܿ ൌ ܿ െ ܽ	

4 െ 2√2 ൌ ܽ cos ൬
ߨ3
4
൰ ൅ ܿ ൌ ܿ െ

ܽ

√2
 

Rearrange for ܿ: 

ܿ ൌ 2 െ √2 ൅ ܽ	

ܿ ൌ 4 െ 2√2 ൅
ܽ

√2
ൌ 4 െ 2√2 ൅

√2ܽ
2

 

Combine and solve for ܽ: 

2 െ √2 ൅ ܽ ൌ 4 െ 2√2 ൅
√2
2
ܽ	

ቆ1 െ
√2
2
ቇܽ ൌ 2√2	

൫2 െ √2൯ܽ ൌ 4 െ 2√2	

ܽ ൌ
4 െ 2√2

2 െ √2
ൌ
൫4 െ 2√2൯൫2 ൅ √2൯

൫2 െ √2൯൫2 ൅ √2൯
ൌ
4
2
	

ܽ ൌ 2 [1] 

Substitute in to solve for ܿ: 

ܿ ൌ 2 െ √2 ൅ 2 ൌ 4 െ √2 [1] 

Question 1d 

݂ሺݔሻ ൌ 2 cos ቀݔ ൅
గ

ଶ
ቁ ൅ 4 െ √2 (or using values of ܽ, ܾ and ܿ found in 1c)	

ݔ ൌ 2 cos ቀݕ ൅
గ

ଶ
ቁ ൅ 4 െ √2 [1] 

ݔ െ 4 ൅ √2
2

ൌ cos ቀݕ ൅
ߨ
2
ቁ	

cosିଵ ቀ
௫ିସା√ଶ

ଶ
ቁ ൌ

గ

ଶ
ൌ ݕ ൌ ݂ିଵሺݔሻ [1] 

Question 1e 

൫݂ሺݔሻ൯
ିଵ
ൌ

ଵ

ଶୡ୭ୱቀ௫ା
ഏ
మቁାସି√ଶ

 (or using values of ܽ, ܾ and ܿ found in 1c) [1] 

2 cos ቀݔ ൅
గ

ଶ
ቁ ൅ 4 െ √2 ് 0 for all ݔ ∈ Թ [1] 

∴ domain ൌ Թ [1] 
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Question 1f 

2 cos ቀݔ ൅
గ

ଶ
ቁ ൅ 4 െ √2 ൌ 4 െ √2 [1] 

2 cos ቀݔ ൅
ߨ
2
ቁ ൌ 0	

cos ቀݔ ൅
ߨ
2
ቁ ൌ 0	

ݔ ൅
గ

ଶ
ൌ

గ

ଶ
൅ ,ߨ݊ ݊ ∈ Ժ [1] 

ݔ ൌ ,ߨ݊ ݊ ∈ Ժ [1] 

Question 2a 
Use Pythagoras’ theorem: 

ଶݔ ൌ 20ଶ ൅ 5ଶ	

ݔ ൌ √425 ൌ 5√17	km [1] 

Question 2b 

ܮ ൌ ඥ5ଶ ൅ ሺ20 െ ݀ሻଶ ൅ ݀ [1] 

0 ൑ ݀ ൑ 20 [1] 

Question 2c 

 

[1 mark for shape, 1 mark for each point, for a total of 3 marks] 

Question 2d 
If Marty can only walk 45 km in a day, that means each trip can be a maximum of 22.5 km. [1] 

Solve 20 ൌ ඥ25 ൅ ሺ20 െ ݀ሻଶ ൅ ݀ by hand or using calculator to find ݀ ൌ ଺ହ

ସ
ൌ 16.25	km. [1] 

ሺ0, 5√17ሻ
ሺ20, 25ሻ
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Question 2e 

 

Using similar triangles, ௔
ହ
ൌ

ହ

ଷ
 [2 marks for diagram and explanation] 

3ܽ ൌ 25	

ܽ ൌ
25
3
	

݀ ൌ 20 െ ܽ ൌ
ଷହ

ଷ
 [1] 

Substitute into equation for ܮ to find ܮ ൌ 21.38	km. [1] 

Question 3a 
Area given by model ൌ 2 ൈ 11.5 ൌ 23	mଶ [1] 

error ൌ |actual െ predicted| ൌ |16.95 െ 23| ൌ 6.05	

%	error ൌ
error

actual
ൈ 100 ൌ

଺.଴ହ

ଵ଺.ଽହ
ൈ 100 ൌ 36% [1] 

Question 3b 
x-axis intercepts are 0 and 11.5. 

∴ area ൌ ׬ െ
ଷ

ଵ଴
ሺݔ െ 11.5ሻ݀ݔ

ଵଵ.ହ
଴ 	 [1] 

ൌ െ
ଷ

ଵ଴
ቂ
௫మ

ଶ
െ ቃݔ11.5

଴

ଵଵ.ହ
ൌ െ

ଷ

ଵ଴
ሺ0.5 ൈ 11.5ଶ െ 11.5ଶሻ ൌ

ଷ

ଵ଴
ൈ

ଵ

ଶ
ൈ 11.5ଶ ൌ

ଵହ଼଻

଼଴
ൌ 19.84	mଶ [1] 

Question 3c i 
ݔ ൌ 0 is a solution (by inspection). So ሺ0, 0ሻ is a point of intersection. [1] 

ସ

ହ
ቀݔ

ఱ
యቁ ൌ 3 ቀݔ

య
ఱቁ [1] 

4
15

ൌ ቀݔ
ଷ
ହି

ହ
ଷቁ	

4
15

ൌ ݔ
ଽିଶହ
ଵହ 	

4
15

ൌ ିݔ
ଵ଺
ଵହ	

ݔ
ଵ଺
ଵହ ൌ

15
4
	

ݔ ൌ ൬
15
4
൰

ଵହ
ଵ଺

 

3 

5 

2 

ܽ 

5 

݀
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At ݔ ൌ ቀ
ଵହ

ସ
ቁ
భఱ
భల, ݕ ൌ 3 ൈ ቆቀ

ଵହ

ସ
ቁ
భఱ
భలቇ

య
ఱ

ൌ 3 ൈ ቀ
ଵହ

ସ
ቁ
వ
భల. So the other point of intersection is ቆቀଵହ

ସ
ቁ
భఱ
భల , 3 ൈ ቀ

ଵହ

ସ
ቁ
వ
భలቇ [1] 

Question 3c ii 

area ൌ ׬ ቆ3ቀݔ
య
ఱቁ െ ቀ

ସ

ହ
ቁ ቀݔ

ఱ
యቁቇ݀ݔ

ቀ
భఱ
ర ቁ

భఱ
భల

଴  [1] 

ൌ 8.43	mଶ [1] 

Question 3d 

ܨ ൌ ׬ ቆ3ቀݔ
య
ఱቁ െ ቀ

ସ

ହ
ቁ ቀݔ

ఱ
యቁቇ݀ݔ

௔
଴  [2] 

Question 3e 

Use calculator to solve ׬ ቆ3 ቀݔ
య
ఱቁ െ ቀ

ସ

ହ
ቁ ቀݔ

ఱ
యቁቇ݀ݔ

௔
଴ ൌ 5 [1] 

ܽ ൌ 2.42	m [1] 

Question 4a 
PrሺClare	wins	7	games	in	a	rowሻ ൌ ሺ0.52ሻ଻ ൌ 0.010 [1] 

Question 4b 
Let X ൌ the number of games out of 10 won by Clare 

Prሺܺ ൒ 7ሻ ൌ Prሺܺ ൌ 7ሻ ൅ Prሺܺ ൌ 8ሻ ൅ Prሺܺ ൌ 9ሻ ൅ Prሺܺ ൌ 10ሻ [1] 

ൌ ቀ10
7
ቁ ሺ0.52ሻ଻ሺ0.48ሻଷ ൅ ቀ10

8
ቁ ሺ0.52ሻ଼ሺ0.48ሻଶ ൅ ቀ10

9
ቁ ሺ0.52ሻଽሺ0.48ሻଵ ൅ ቀ10

10
ቁ ሺ0.52ሻଵ଴	

ൌ 0.262 [1] 

Question 4c 
PrሺSally	wins	next	2	pointsሻ ൌ 0.61ଶ ൌ 0.3721 [1] 

Question 4d 
PrሺSally	wins	2	of	next	3	pointsሻ ൌ PrሺSSCሻ ൅ PrሺSCSሻ ൅ PrሺCSSሻ, where C represents Clare winning, and 
S represents Sally winning [1] 

ൌ 0.61ଶ ൈ 0.39 ൅ 0.61 ൈ 0.39 ൈ 0.51 ൅ 0.39 ൈ 0.51 ൈ 0.61 [1]	
ൌ 0.3878 [1] 

Question 4e 

ܶ ൌ ቂ0.61 0.51
0.39 0.49

ቃ , ܵ଴ ൌ ቂ1
0
ቃ[1] 

ଵܵଶ ൌ ܶଵଶ ൈ ܵ଴ ൌ ቂ0.61 0.51
0.39 0.49

ቃ
ଵଶ
ൈ ቂ1

0
ቃ ൌ ቂ0.5667

0.4333
ቃ [1] 

Therefore, Pr൫Clare	wins	12th	point൯ ൌ 0.4333 [1] 

Question 4f 

ܵஶ ൌ ቂ0.5667
0.4333

ቃ 

Therefore, Clare wins 43.33% of points in the long term. 
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Question 4g 

Want ׬ ݂ሺ݊ሻ݀݊
ஶ
ିஶ ൌ 1 [1] 

lim
௞→ஶ

න ܽ݁ି
௡
ଵ଴଴݀݊

௞

଴
ൌ 1	

ܽ lim
௞→ஶ

ቂെ100݁ି
௡
ଵ଴଴ቃ

଴

௞
ൌ 1	

ܽ lim
௞→ஶ

൬െ100݁ି
௞
ଵ଴଴ ൅ 100൰ ൌ 1	

ܽ lim
௞→ஶ

൭100 െ
100

݁
௞
ଵ଴଴

൱ ൌ 1	

100ܽ ൌ 1	
ܽ ൌ 1 [1] 

Question 4h 

ߤ ൌ lim௞→ஶ ׬
௡

ଵ଴଴
݁ି

೙
భబబ݀݊

௞
଴  [1] 

ൌ
ଵ

ଵ଴଴
lim௞→ஶ ׬ ݊݁ି

೙
భబబ݀݊

௞
଴ ൌ 100 [1] 

Question 4i 

Prሺܰ ൐ 50ሻ ൌ lim௞→ஶ ׬
ଵ

ଵ଴଴
݁ି

೙
భబబ݀݊

௞
ହ଴  [1] 

ൌ 0.6065 [2] 

 


