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Exam 1 
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Marks allocated are indicated by a number in square brackets, for example, [1] indicates that the line is 
worth one mark. 

Question 1a 
3xy²	 ൅ 4y	 ൌ 	12	– 	2x	

3yଶ ൅ 6xy
ୢ୷

ୢ୶
൅ 4

ୢ୷

ୢ୶
ൌ െ2	 implicit differentiation using the chain rule [1] 

ୢ୷

ୢ୶
ሺ6xy ൅ 4ሻ ൌ െ2 െ 3yଶ factorise out ୢ୷

ୢ୶
 

ୢ୷

ୢ୶
ൌ െ

ଷ୷మାଶ

଺୶୷ାସ
 make  ୢ୷

ୢ୶
 the argument [1] 

Question 1b 
ୢ୷

ୢ୶
ൌ െ

ଷ୷మାଶ

଺୷మାସ
 substitute in ݔ ൌ ݕ or ݕ ൌ 	 ݔ

ୢ୷

ୢ୶
ൌ െ

ଷ୷మାଶ

ଶሺଷ୷మାଶሻ
 simplify the terms 

ୢ୷

ୢ୶
ൌ െ

ଵ

ଶ
 simplify [1]	

Question 2 

ݕ ൌ ²ݔඥݔ׬ ൅ ݔ݀	9 ൅ ܿ fundamental theorem of calculus 

ݕ ൌ
ଵ

ଶ
׬ ²ݔඥݔ2 ൅ ݔ݀	9 ൅ ܿ add a 2ݔ factor because of the ݔଶ 

Use substitution ݑ ൌ ଶݔ ൅ 9, ௗ௨
ௗ௫
ൌ  [1] ݔ2

ݕ ൌ
ଵ

ଶ
׬
ௗ௨

ௗ௫
ݔ݀	ݑ√ ൅ ܿ substitute in known terms 

ݕ ൌ
ଵ

ଶ
ݑ݀	ݑ√׬ ൅ ܿ chain rule 

ݕ ൌ
ଵ

ଶ
∗
ଶ

ଷ
∗ ݑ

య
మ ൅ ܿ integrate [1] 

ݕ ൌ
ଵ

ଷ
ሺݔଶ ൅ 9ሻ

య
మ ൅ ܿ replace ݑ by ݔଶ ൅ 9 

Now ݕ ൌ 8 when ݔ ൌ 0, so: 

8 ൌ
ଵ

ଷ
ሺ3ଶሻ

య
మ+c substitute in known point 

ܿ ൌ െ1 [1] 

Hence, ݕ ൌ ଵ

ଷ
ሺݔଶ ൅ 9ሻ

య
మ െ 1 [1] 

Question 3a 

ݕ ൌ නെݔ ൅
1

ݔ െ 2
 ݔ݀

ݕ ൌ െ
௫మ

ଶ
൅ log௘ሺݔ െ 2ሻ ൅ ܿ [1] for integration, [1] for including ܿ 



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

www.engageeducation.org.au  Page 2 

Question 3b 
Find the x-axis intercept: 

Let ݕ ൌ 0, then 0 ൌ െݔ ൅
ଵ

௫ିଶ
	

0 ൌ ଶݔ െ ݔ2 െ 1 

ݔ ൌ
2 േ √4 ൅ 4

2
 

ݔ ൌ 1 േ √2 [1] 

Let ܣ be the area: 

ܣ ൌ െ׬ ቀെݔ ൅
ଵ

௫ିଶ
ቁ ݔ݀

ଷ
ଵା√ଶ

 [1] 

ܣ ൌ െ ቂെ
௫మ

ଶ
൅ log௘|ݔ െ 2|ቃ

ଵା√ଶ

ଷ
 using answer from 3a 

ܣ ൌ
9
2
െ log௘ 1 ൅ ൭െ

൫1 ൅ √2൯
ଶ

2
൅ log௘ห√2 െ 1ห൱ 

ܣ ൌ
9 െ 1 െ 2√2 െ 2

2
൅ log௘൫√2 െ 1൯ 

ܣ ൌ 3 െ √2 ൅ log௘൫√2 െ 1൯ [2] 

Question 4a 
݅ is the motion in the x plane, ࢐ is the motion in the y plane [1 for this fact, or its use, doesn’t need to be 
stated] Hence: 

ݕ ൌ sinଶ  ݐ

ݔ ൌ cos ݐ2 ൌ 1 െ 2 sinଶ  [1] ݐ

∴ ݔ ൌ 1 െ  ݕ2

ݕ ൌ
ଵି௫

ଶ
 [1] 

Question 4b 
A straight line between (1, 0) and (-1, 1). [1 mark for each endpoints (total 2), 1 mark for shape] 

Question 5 
ଶݖ ൅ ݖ2 ൅ 5 ൌ 0 [1] 

ݖ ൌ
ିଶേ√ସିଶ଴

ଶ
  

ݖ ൌ
ିଶേ√ଵ଺௜

ଶ
 [1] 

ݖ ൌ െ1 േ 2݅ [1] 

Question 6 
	ݕ ൌ  ሻݔሺ݉݊݅ݏ	
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ݕ݀
ݔ݀

	ൌ  ሻݔሺ݉ݏ݋ܿ݉	

ௗమ௬

ௗ௫మ
	ൌ 	െ݉ଶ sinሺ݉ݔሻ [1] 

ሻݔሺ݉݊݅ݏ ൌ 3݉ଶ sinሺ݉ݔሻ [1] 

1 ൌ 3݉ଶ, and also ݉ ൌ 0 [1] 

1
3
ൌ ݉ଶ 

݉ ൌ 0,േ
ଵ

√ଷ
 [1] 

Question 7a 
െ1 ൑

௫

ଶ
൅ 1 ൑ 1 [1] 

െ2 ൑
ݔ
2
൑ 0 

െ4 ൑ ݔ ൑ 0 

Therefore the domain is ሾെ4, 0ሿ. [1] 

Alternatively, you could build up the expression (rather than reducing it to ݔ), as is used to find the range: 

0 ൑ cosିଵ ܽ ൑ ܽ	where		,ߨ ൌ
௫

ଶ
൅ 1 [1] 

0 ൑
1
ߨ
cosିଵ ܽ ൑ 1 

െ2 ൑
1
ߨ
cosିଵ ܽ െ 2 ൑ െ1 

Therefore the range is ሾെ2,െ1ሿ. [1] 

Question 7b 
݀
ݔ݀

൬
1
ߨ
arccos ቀ

ݔ
2
൅ 1ቁ െ 2൰	

ൌ
ଵ

గ

ௗ

ௗ௫
ቀarccos ቀ

௫

ଶ
൅ 1ቁቁ take out constant, ௗ

ௗ௫
  of 2 is 0	

Use chain rule where u=ቀ௫
ଶ
൅ 1ቁ: [1] 

ൌ
ି
೏
೏ೣቀ

ೣ
మ
ାଵቁ

గටଵିቀ
ೣ
మ
ାଵቁ

మ
 [1] 

ൌ
ିଵ

ଶగටଵିቀ
ೣ
మ
ାଵቁ

మ
 [1] 

ൌ
ିଵ

గඥି௫ሺ௫ାସሻ
 [2] 

Hence, ܽ ൌ െ1, ܾ ൌ െ1, and ܿ ൌ 4 



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

www.engageeducation.org.au  Page 4 

Question 8a 
ሻݐሺݒ ൌ 0	
5ሺ1 െ ሻݐ2

1 െ ݐ2
ൌ 0	

ݐ ൌ
ଵ

ଶ
 [1] 

Question 8b 

ሻݐሺݒ ൌ
ହሺଵିଶ௧ሻ

ଵାଶ௧
ൌ

ଵ଴

ଵାଶ௧
െ 5 [1] 

From part a, the particle is moving forwards for 0 ൑ ݐ ൑
ଵ

ଶ
 and backwards for ଵ

ଶ
൑ ݐ ൑ 1. 

Therefore,  

݀ ൌ ׬ ቀ
ଵ଴

ଵାଶ௧
െ 5ቁ݀ݐ

భ
మ
଴ െ ׬ ቀ

ଵ଴

ଵାଶ௧
െ 5ቁ ݐ݀

ଵ
భ
మ

  [1] 

ൌ ሾ5log௘ሺ1 ൅ ሻݐ2 െ ሿ଴ݐ5
ଵ
ଶൗ െ ሾ5log௘ሺ1 ൅ ሻݐ2 െ ሿ1ݐ5

2ൗ
ଵ  

ൌ 5 log௘ 2 െ
ହ

ଶ
െ ሺ5 log௘ 3 െ 5ሻ ൅ 5 log௘ 2 െ

ହ

ଶ
 [1] 

ൌ 10 log௘ 2 െ 5 log௘ 3	
ൌ 5 log௘ 4 െ 5 log௘ 3	

ൌ 5 log௘
ସ

ଷ
 [1] 


