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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 
ௗ௬

ௗ௫
ൌ 	 lnሺݔሻ ൅ 1 [1]  

Question 1b 
ௗ௬

ௗ௫
ൌ 2ሺ3ݔଶ െ 2ሻሺݔଷ െ  ሻ [1]ݔ2

At ݔ ൌ 2, ௗ௬
ௗ௫
ൌ 80 [1] 

Question 2 

׬ cosሺെ2ݔ ൅ 3ሻ݀ݔ ൌ 	െ
ଵ

ଶ
sinሺെ2ݔ ൅ 3ሻ ൅ ܿ [1] 

One such antiderivative is െଵ

ଶ
sinሺെ2ݔ ൅ 3ሻ ൅ 1 [1] 

Question 3a 
The inverse of ݃ሺݔሻ can be found by swapping ݔ and ݕ: 

ݔ ൌ 2݁ଷ௬ ൅ 1   [1] 

݁ଷ௬ ൌ 	
ݔ െ 1
2

 

ݕ ൌ 	
ଵ

ଷ
ln

௫ିଵ

ଶ
 [1]  

Question 3b 

݃൫݃ିଵሺݔሻ൯ ൌ 2݁ଷቀ
భ
య
୪୬
ೣషభ
మ ቁ ൅ 1	 [1] 

 ൌ 2݁୪୬
ೣషభ
మ ൅ 1 

 ൌ   [1]   ݔ

Question 4a 
ሺܺሻܧ ൌ 0.1 ൅ 2ሺ0.25ሻ ൅ 3ሺ0.4ሻ ൌ 1.8 [1] 

Question 4b 

Pr ൌ 0.25	 ൈ 0.25	 ൈ 0.25 ൌ 	
ଵ

଺ସ
 [1] 

Question 4c 
Prሺ3	calls	over	2	day	spanሻ 

ൌ Prሺ1	call	then	2	callsሻ ൅ Prሺ2	calls	then	1	callሻ ൅ Prሺ0	calls	then	3	callsሻ ൅ Pr	ሺ3	calls	then	0	callsሻ [1] 

ൌ 0.1	 ൈ 0.25 ൅ 0.25 ൈ 0.1 ൅ 0.25	 ൈ 0.4 ൅ 0.4	 ൈ 0.25 [1] 

ൌ 0.25 [1] 
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Question 5a 

 

Graph should contain the following: 

 End points are at ሺെ3, 0ሻ and ሺ3, 24ሻ [1] 
 Axis-intercepts are at ሺെ3, 0ሻ, ሺെ1, 0ሻ and ሺ0, 3ሻ [1] 
 Correct shape  [1] 

Question 5b 
ሺ0, െ1ሻ [1]  

Question 5c 
The mapping is ሺݔ, ,ݔሻ → ሺെݕ ,ݔሻ [reflection in y axis] → ሺെݕ ݕ ൅ 2ሻ [translation 2 units up]. This maps to 
ሺݔ’, ݔ ሻ. So’ݕ ൌ െݔ’ and ݕ ൌ ’ݕ െ 2. So	ݕ’ െ 2 ൌ |െሺെݔᇱሻଶ െ 4ሺെݔᇱሻ െ 3|.  

Image of ݕ ൌ | െ ଶݔ ൅ ݔ4 െ 3| ൅ 2  [1]  

Question 6 

sin ቀ2ݔ െ	
గ

ଶ
ቁ ൌ 	െ √ଶ

ଶ
 [1] 

ݔ2 െ	
గ

ଶ
ൌ 	െ

గ

ସ
,
ହగ

ସ
,
଻గ

ସ
,
ଵଷగ

ସ
 [1] 

ݔ ൌ 	
గ

଼
,
଻గ

଼
,
ଽగ

଼
,
ଵହగ

଼
 [1] 
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Question 7 

ln ቀ
ሺ௫ିଷሻሺଶ௫ିଵሻ

ሺ௫ାଵሻమ
ቁ ൌ 0 [1] 

ሺݔ െ 3ሻሺ2ݔ െ 1ሻ ൌ 	 ሺݔ ൅ 1ሻଶ 

ଶݔ െ ݔ9 ൅ 2 ൌ 0 [1] 

Reject ݔ ൌ ଽ

ଶ
െ	√

଻ଷ

ଶ
		since ݔ ൐ 1, so: 

ݔ ൌ
ଽ

ଶ
൅	√

଻ଷ

ଶ
 [1]  

Question 8a 

PrሺX ൐ 161|ܺ ൐ 150ሻ ൌ
୔୰	ሺ௑	வଵ଺ଵሻ

୔୰ሺ௑	வଵହ଴ሻ
	 [1]  

Now ܲሺܺ ൐ 161ሻ ൌ ܲሺܼ ൐ ሺ
ሺଵ଺ଵିଵହ଴ሻ

ଵଵ
ሻ ൌ ܲሺܼ ൐ 1ሻ ൌ ܲሺܼ ൏ െ1) 

and	ܲሺܺ ൏ 139ሻ ൌ ܲሺܼ ൏
ሺሺଵଷଽିଵହ଴ሻሻ

ଵଵ
ൌ ܲሺܼ ൏ െ1ሻ ൌ   	.ݍ

So ܲሺܺ ൐ 161ሻ ൌ Since ܲሺܺ .ݍ ൐ 150ሻ ൌ ܲሺܼ ൐ 0ሻ ൌ 0.5, 

୔୰	ሺ௑	வଵ଺ଵሻ

୔୰ሺ௑	வଵହ଴ሻ
ൌ ௤

଴.ହ
ൌ  [1] ݍ2

Question 8b 

Prሺܺ ൑ ݇ሻ ൌ ׬	
௫ିଶ

଼
ݔ݀	

௞
ଶ  [1] 

ൌ	
1
8
ቆ
݇ଶ

2
െ 2݇ ൅ 2ቇ ൌ 	

1
2
 

݇ଶ െ 4݇ െ 4 ൌ 0 [1]  

Reject k ൌ 2 െ 2√2	since 2 ൏ ݇ ൏ 6 

݇ ൌ 2 ൅ 	2√2 [1]  

Question 9a 
݂ᇱሺݔሻ ൌ ݔ2 lnሺݔሻ ൅  [1] ݔ

Question 9b 

ݔ lnሺݔሻ ൌ
௙ᇲሺ௫ሻି௫

ଶ
 [1] 

׬ ሺݔ ln ݔሻ݀ݔ ൌ ׬
݂′ሺݔሻെݔ

2
݁
1 ݔ݀ ൌ ׬ ሺ݂

′ሺݔሻ
2

݁
1 െ ݔ

2
ሻ݀ݔ ൌ ൤

݂ሺݔሻ
2
െ 2ݔ

4
൨
1

݁
ൌ ቂ

ଵ

ଶ
ଶݔ lnሺݔሻ െ	

௫మ

ସ
ቃ
1

݁
		

௘
ଵ  [1] 

ൌ	
௘మାଵ

ସ
 [1] 
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Question 10 
Area below curve: first we must find x-intercepts. 

ଷݔ െ ݔ݇ ൌ 0 

ݔ ൌ 0,േ√݇ [1] 

So the area underneath the x-axis for ݔ ൐ 0 is: 

െ׬ ሺݔଷ െ ௞√ݔሻ݀ݔ݇
଴ ൌ െ൤

4ݔ

4
െ	݇ݔ

2

2
൨
0

ඥ݇
 ൌ ௞మ

ସ
 [1] 

Area above the curve: first we must find ݉, the point of intersection 

݂ሺݔሻ ൌ ݃ሺݔሻ 

ଷݔ െ ݔ2݇ ൌ 0 

ݔ ൌ 0,േ√2݇ [1]. As ݉ ൐ 0, ݉ ൌ √2݇ 

To find the area above the x-axis, we find the total area between ݃ሺݔሻ and ݂ሺݔሻ, then subtract the area 
under the x-axis as found earlier: 

ሻݔ݂ሺ	ܽ݊݀	ሻݔሺ݃	݊݁݁ݓݐܾ݁	ܽ݁ݎܣ ൌ න ൫݇ݔ െ ሺݔଷ െ ݔሻ൯݀ݔ݇
௠

଴
	

ൌ න ሺ2݇ݔ െ ݔଷሻ݀ݔ
௠

଴
	

ൌ න ሺ2݇ݔ െ ݔଷሻ݀ݔ
√ଶ௞

଴
	

ൌ ቈ݇ݔଶ െ
ସݔ

4
቉
଴

√ଶ௞

ൌ ݇ሺ2݇ሻ െ
4݇ଶ

4
ൌ ݇ଶ 

Therefore the area bounded by f and g is four times the size of the area bounded by the g and the x-axis. 


