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Section A – Multiple-choice questions 
Question 1 

 

 shape of graph [1] 

݂ሺ0ሻ ൌ
ିଵ

଴మାଶൈ଴ାଽ
ൌ

ିଵ

ଽ
 correctly labelled intercept [1] 

݂ᇱሺݔሻ ൌ
݀
ݔ݀

ሺെሺݔଶ ൅ ݔ2 ൅ 9ሻିଵሻ	

ൌ െ1 ൈ െ1 ൈ ሺݔଶ ൅ ݔ2 ൅ 9ሻିଶ ൈ ሺ2ݔ ൅ 2ሻ	

ൌ
ݔ2 ൅ 2

ሺݔଶ ൅ ݔ2 ൅ 9ሻଶ
	

ሻݔᇱሺ݂	ݐ݁ܮ ൌ 0	
ሺݔଶ ൅ ݔ2 ൅ 9ሻିଶ ് 0, ∴ ݔ2 ൅ 2 ൌ 0	
Hence ݔ ൌ െ1 is a stationary point. correctly labelled stationary point [1] 

݂ሺെ1ሻ ൌ
െ1

ሺെ1ሻଶ ൅ 2 ൈ െ1 ൅ 9
ൌ
െ1
8
	

As ݔ → ∞, ݂ሺݔሻ → 0	
Hence ݕ ൌ 0 is an asymptote of ݂ሺݔሻ. correctly labelled asymptotes [1] 

ଶݔ ൅ ݔ2 ൅ 9 ് 0 so there are no vertical asymptotes. 

  

       







x

y

ሺെ1,െ
1
8
ሻ 

ሺ0, െ
1
9
ሻ 

ݕ ൌ 0 
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Question 2 

Show ܱܣሬሬሬሬሬԦ ൌ ሬሬሬሬሬԦܤܣ ሬሬሬሬሬԦ andܤܥ ൌ   (ሬሬሬሬሬԦ. Opposite sides are the same vector, so the same length and parallelܥܱ

 stating requirements of a parallelogram [1] 

ሬሬሬሬሬԦܣܱ ൌ ࢏2 ൅ 	࢐5

ሬሬሬሬሬԦܤܥ ൌ ሬሬሬሬሬԦܤܱ െ 	ሬሬሬሬሬԦܥܱ
ൌ ࢏7 ൅ ࢐6 െ ሺ5࢏ ൅ 	ሻ࢐
ൌ ࢏2 ൅ 	࢐5

ൌ ሬሬሬሬሬԦܣܱ ሬሬሬሬሬԦ showingܣܱ ൌ  ሬሬሬሬሬԦ [1]ܤܥ

ሬሬሬሬሬԦܥܱ ൌ ࢏5 ൅ 	࢐

ሬሬሬሬሬԦܤܣ ൌ ሬሬሬሬሬԦܤܱ െ 	ሬሬሬሬሬԦܣܱ
ൌ ሺ7࢏ ൅ ሻ࢐6 െ ሺ2࢏ ൅ 	ሻ࢐5
ൌ ࢏5 ൅ 	࢐

ൌ ሬሬሬሬሬԦܤܣ ሬሬሬሬሬԦ showingܥܱ ൌ  [1]	ሬሬሬሬሬԦܥܱ

Therefore OABC is a parallelogram. 

Question 3 
݀
ݔ݀

ሺݔଶݕ ൅ log௘ ݕ ൅ ሻݔ ൌ
݀
ݔ݀

ሺ2ሻ	

ݕݔ2 ൅ ଶݔ
ௗ௬

ௗ௫
൅

ଵ

௬
ൈ

ௗ௬

ௗ௫
൅ 1 ൌ 0 good attempt at implicit differentiation [1]	

ݕ݀
ݔ݀

൬ݔଶ ൅
1
ݕ
൰ ൌ െ1 െ 	ݕݔ2

∴
ௗ௬

ௗ௫
ൌ

ିଵିଶ௫௬

௫మା
భ
೤

 correct answer [1] 

Question 4 

ܲሺݖሻ ൌ ଶݖ ൅ ݖ5 ൅ ൬
5
2
൰
ଶ

െ ൬
5
2
൰
ଶ

൅ 8	

ൌ ൬ݖ ൅
5
2
൰
ଶ

െ
25
4
൅
8 ∗ 4
4

	

ൌ ቀݖ ൅
ହ

ଶ
ቁ
ଶ
൅

଻

ସ
 successful completion of the square [1]	

ൌ ቀݖ ൅
ହ

ଶ
ቁ
ଶ
െ ቀ√

଻

ଶ
݅ቁ
ଶ
 (other methods also ok, eg. quadratic formula)	

ൌ ቆݖ ൅
5
2
൅
√7
2
݅ቇ ቆݖ ൅

5
2
െ
√7
2
݅ቇ	

ൌ 0 

So, by the null factor theorem, 

ݖ ൅
5
2
൅
√7
2
݅ ൌ ݖ	ݎ݋	0 ൅

5
2
െ
√7
2
݅ ൌ 0	

∴ ݖ ൌ െ
ହ

ଶ
േ √଻

ଶ
݅ both answers correct [2] 
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Question 5 

ܽ݁ݎܽ ൌ ቚ׬
଻௫ାଵ

௫మାଶ௫ି଼
ݔ݀

ିଵ
ିଶ ቚ correct integral for area [1] 

ݔ7 ൅ 1
ଶݔ ൅ ݔ2 െ 8

ൌ
ݔ7 ൅ 1

ሺݔ ൅ 4ሻሺݔ െ 2ሻ
≡

ܣ
ݔ ൅ 4

൅
ܤ

ݔ െ 2
 

ݔ7 ൅ 1 ≡ ݔሺܣ െ 2ሻ ൅ ݔሺܤ ൅ 4ሻ 

Let ݔ ൌ െ4	
7 ൈ െ4 ൅ 1 ൌ ሺെ4ܣ െ 2ሻ ൅ ሺെ4ܤ ൅ 4ሻ	

∴ ܣ ൌ
9
2
 

Let ݔ ൌ 2	
7 ൈ 2 ൅ 1 ൌ ሺ2ܣ െ 2ሻ ൅ ሺ2ܤ ൅ 4ሻ	

∴ ܤ ൌ
5
2
 

⇒ ׬
଻௫ାଵ

௫మାଶ௫ି଼
ݔ݀

ିଵ
ିଶ ൌ ׬

ଽଽ

ଶሺ௫ାସሻ
൅

ହ

ଶሺ௫ିଶሻ
	ݔ݀

ିଵ
ିଶ  correct splitting of fraction [1]	

ൌ ቂ
ଽ

ଶ
log௘|ݔ ൅ 4| ൅

ହ

ଶ
log௘|ݔ െ 2|ቃ

ିଶ

ିଵ
 correct integration [1]	

ൌ ൤
9
2
log௘|െ1 ൅ 4| ൅

5
2
log௘|െ1 െ 2|൨ െ ൤

9
2
log௘|െ2 ൅ 4| ൅

5
2
log௘|െ2 െ 2|൨	

ൌ
9
2
log௘ሺ3ሻ ൅

5
2
log௘ሺ3ሻ െ

9
2
log௘ሺ2ሻ െ

5
2
log௘ሺ4ሻ	

ൌ 7 log௘ሺ3ሻ െ
ଽ

ଶ
log௘ሺ2ሻ െ

ହ

ଶ
log௘ሺ4ሻ         answer [1] 

Question 6a 
ݔ ൌ secଶሺݐሻ ଶݕ	݀݊ܽ	 ൌ tanଶሺݐሻ 

Using the trigonometric identity 1 ൅ tanଶሺݔሻ ൌ secଶሺݔሻ: [1]	
1 ൅ ଶݕ ൌ 	ݔ
ଶݕ ൌ ݔ െ 1	

∴ ݕ ൌ േ√ݔ െ 1 but ݕ ൐ 0 in the provided domain, 

so y = √ݔ െ 1 answer [1] 

Question 6b 

ݔ ൌ ݐ for	ሻݐଶሺܿ݁ݏ ∈ ቄ:ݐ	0 ൑ ݐ ൑
గ

ସ
ቅ	

secଶሺ0ሻ ൌ ൬
1

cosሺ0ሻ
൰
ଶ

ൌ 1	

secଶ ቀ
ߨ
4
ቁ ൌ ቌ

1

cos ቀ
ߨ
4ቁ
ቍ

ଶ

ൌ 2 

Hence 1 ൑ ݔ ൑ 2. 

ݕ ൌ tanሺݐሻ for ݐ ∈ ቄ:ݐ	0 ൑ ݐ ൑
గ

ସ
ቅ 

tanሺ0ሻ ൌ 0	

tan ቀ
ߨ
4
ቁ ൌ 1 

Hence 0 ൑ ݕ ൑ 1.	
݉݋݀ ൌ ሾ1,2ሿ and ݊ܽݎ ൌ ሾ0,1ሿ answers [2] 
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Question 6c 

 

graph shape [1], intercept with coordinate and t value [1], closed endpoints with coordinates and ݐ values 
[1] 

Question 7 

ܿ݁ݏ݋ܿ ቀ
ହగ

ଵଶ
ቁ ൌ

ଵ

ୱ୧୬ቀ
ఱഏ
భమቁ

 use of reciprocal circular identities [1]	

ହగ

ଵଶ
ൌ

ସగ

ଵଶ
൅

గ

ଵଶ
ൌ

ସగ

ଵଶ
൅ ቀ

గ

ଷ
െ

గ

ସ
ቁ ൌ

గ

ଷ
൅

గ

ଷ
െ

గ

ସ
ൌ

ଶగ

ଷ
െ

గ

ସ
  

sinሺݔ െ ሻݕ ൌ sinሺݔሻ cosሺݕሻ െ cosሺݔሻ sinሺݕሻ	

∴ sin ቀ
ହగ

ଵଶ
ቁ ൌ sin ቀ

ଶగ

ଷ
ቁ cos ቀ

గ

ସ
ቁ െ cos ቀ

ଶగ

ଷ
ቁ sin ቀ

గ

ସ
ቁ correct selection of double angle formula [1]	

ൌ
√3
2
√2
2
൅
1
2
√2
2
	

ൌ
√6 ൅ √2

4
	

∴ ܿ݁ݏ݋ܿ ൬
ߨ5
12
൰ ൌ

4

√6 ൅ √2
	

ൌ
4൫√6 െ √2൯

൫√6 ൅ √2൯൫√6 െ √2൯
	

ൌ
ସ൫√଺ି√ଶ൯

଺ିଶ
 working leading to correct answer [1]	

ൌ
ସ൫√଺ି√ଶ൯

ସ
ൌ √6 െ √2, as required. 

  

  



x

y

ݐ ,(1,0) ൌ 0 

ݐ ,(2,1) ൌ గ

ସ
 

ݕ ൌ ݔ√ െ 1 



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

Page 5  www.engageeducation.org.au 

Question 8 
݀
ݔ݀

ቀtanିଵ ቀ
ݔ
5
ቁቁ ൌ

5
25 ൅ ଶݔ

	

Let ݑ ൌ tanିଵ ቀ
௫

ହ
ቁ ,

ௗ௨

ௗ௫
ൌ

ହ

ଶହା௫మ
 correct substitution [1] 

න
tanିଵ

ݔ
5

25 ൅ ଶݔ
ݔ݀ ൌ

1
5
න tanିଵ

ݔ
5
∗

5
25 ൅ ଶݔ

	ݔ݀

ൌ
1
5
׬ ݑ

ݑ݀
ݔ݀

	ݔ݀

ൌ
ଵ

ହ
׬ 	successful working [1] ݑ݀ݑ

ଵ

ହ
ൈ

ଵ

ଶ
ଶݑ ൅ ܿ where ܿ ∈ Թ 

∴ ׬
୲ୟ୬షభ

ೣ
ఱ

ଶହା௫మ
ݔ݀ ൌ

ଵ

ଵ଴
ቀtanିଵ

௫

ହ
ቁ
ଶ
൅ ܿ answer [1]	

	 

Question 9 
From formula sheet: 

cosሺ2ݔሻ ൌ cosଶሺݔሻ െ sinଶሺݔሻ ൌ 2 cosଶሺݔሻ െ 1 ൌ 1 െ 2 sinଶሺݔሻ	

⇒ cosଶሺݔሻ ൌ
ୡ୭ୱሺଶ௫ሻାଵ

ଶ
 and sinଶሺݔሻ ൌ ଵିୡ୭ୱሺଶ௫ሻ

ଶ
	

∴ න ݔሻ݀ݔଶሺ݊݅ݏሻݔଶሺݏ݋ܿ
గ

଴
ൌ න ቆ

cosሺ2ݔሻ ൅ 1
2

ቇቆ
1 െ cosሺ2ݔሻ

2
ቇ݀ݔ

గ

଴
	

ൌ
ଵ

ସ
׬ 1 െ cosଶሺ2ݔሻ ݔ݀
గ
଴  correct use of double-angle formula [1]	

cosሺ4ݔሻ ൌ 2 cosଶሺ2ݔሻ െ 1 ⇒ cosଶሺ2ݔሻ ൌ
1 ൅ cosሺ4ݔሻ

2
	

∴
ଵ

ସ
׬ 1 െ cosଶሺ2ݔሻ ݔ݀
గ
଴ ൌ

ଵ

ସ
׬ 1 െ

ଵାୡ୭ୱሺସ௫ሻ

ଶ
ݔ݀

గ
଴  second correct use of double-angle formula [1]	

ൌ
ଵ

଼
׬ 1 ൅ cosሺ4ݔሻ ݔ݀
గ
௢  	

ൌ
ଵ

଼
ቂݔ ൅

ଵ

ସ
sinሺ4ݔሻቃ

଴

గ
 correct integral found [1]	

ൌ
ଵ

଼
ቂቀߨ ൅

ଵ

ସ
sinሺ4ߨሻቁ െ ቀ0 ൅

ଵ

ସ
sinሺ0ሻቁቃ 	

ൌ
ଵ

଼
ሺߨ ൅ 0 െ 0ሻ 	

ൌ
గ

଼
 answer [1] 

Question 10a 

ݔ ൌ ଷݐ ⇒ ݐ ൌ ݔ
ଵ
ଷ	

ݕ ൌ log௘ሺݐሻ ൌ log௘ሺݔ
భ
యሻ answer [1] 

Question 10b 

ሻݐሺ࢜ ൌ
݀
ݔ݀

൫࢘ሺݐሻ൯	

ൌ ࢏ଶݐ3 ൅
ଵ

௧
	derivative [1] ࢐

݀݁݁݌ݏ ൌ 	|ሻݐሺ࢜|

ൌ ටሺ3ݐଶሻଶ ൅ ቀ
ଵ

௧
ቁ
ଶ
 [1]	

ൌ ට9ݐସ ൅
ଵ

௧మ
 answer [1] 
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Question 10c 

Speed is a minimum when ௗ
ௗ௫
ሺ|࢜ሺݐሻ|ሻ ൌ 0 

stating derivative of speed should be zero for speed to be at a minimum [1] 

ௗ

ௗ௫
ቆට9ݐସ ൅

ଵ

௧మ
ቇ ൌ

ଵ

ଶ
ሺ9ݐସ ൅ ଶሻିିݐ

భ
మሺ36ݐଷ െ ଷሻିݐ2 ൌ 0  evaluation of derivative [1]	

ቀ9ݐସ ൅
ଵ

௧మ
ቁ
ି
భ
మ ് 0 due to the negative power 

ଷݐ36 െ ଷିݐ2 ൌ 0 by the null factor theorem. 

ଷݐ36 ൌ
2
ଷݐ
	

଺ݐ ൌ
1
18
	

∴ ݐ ൌ ቀ
ଵ

ଵ଼
ቁ
భ
ల answer [1] 

 


