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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 

ݔ4ሺ2׬ െ 5ሻଷ݀ݔ ൌ
ସሺଶ௫ିହሻర

ସ	୶	ଶ
൅ ܿ

ᇱ
[1] 

=ଵ
ସ
ሺ2ݔ െ 5ሻସ ൅ ܿ [1] (the c is not required as asked for and an anti-derivative, c can be any value) 

Question 1b 

ௗ

ௗ௫
ቀ
ଶୱ୧୬	ሺ௫ሻ

௫
ቁ ൌ

௫	୶	
೏
೏ೣ
ሺଶ ୱ୧୬ሺ௫ሻሻିଶୱ୧୬ሺ௫ሻ	୶	

೏
೏ೣ
ሺ௫ሻ

ሺ௫ሻమ
 [1]	

ൌ
ଶ௫	ୡ୭ୱ	ሺ௫ሻିଶୱ୧୬ሺ௫ሻ	

ሺ௫ሻమ
 [1] 

݂ᇱሺߨሻ ൌ
ଶሺగሻ	ୡ୭ୱ	ሺగሻିଶୱ୧୬ሺగሻ	

ሺగሻమ
 =ଶሺగሻ	ሺଵሻ

ሺగሻమ
 = ଶ

గ
 [1] 

Question 2a 
ߤ ൌ 15, ߪ ൌ 4 	
PrሺX	൐	19ሻ	ൌ	PrሺX൐	ߤ ൅ 	ሻߪ	
Prሺߤ െ ߤ	൐X൐	ߪ	 ൅  0.68=(ߪ	

Pr(X > 19) = ଵି୔୰ሺఓି	ఙ	வଡ଼வ	ఓା	ఙሻ
ଶ

 = ଵି଴.଺଼
ଶ

 =0.16 [1] 

Question 2b 

Z = ௫ିఓ
	ఙ

 = ଵ଴ିଵହ
	ସ

	= - ହ
	ସ

 

Pr(X < 10) = Pr(Z < - ହ
	ସ

) [1] 

Pr(Z < -ହ
	ସ

) = Pr(Z > ହ
	ସ

) (dues to symmetry around Z=0) 

Pr(X < 10) = Pr(Z > ହ
	ସ

) , c = ହ
	ସ

 or c =1.25 [1] 

Question 3 

൤ݔ
ଵ

ଵݕ
൨ ൌ ቂ0.5 0

0 െ3
ቃ ቂ
ݔ
ቃݕ ൅ ቂെ2

1
ቃ[1]	

ଵݔ ൌ
ଵ

ଶ
ݔ	 െ 2	 ⇒ ݔ ൌ 2ሺݔଵ ൅ 2ሻ  

ଵݕ ൌ െ3ݕ ൅ 1	 ⇒ ݕ ൌ െ
ଵ

ଷ
	ሺݕଵ െ 1ሻ [1] 

ݕ	 ൌ
ଵ

௫
   sub in for െଵ

ଷ
	ሺݕଵ െ 1ሻ ൌ

ଵ

ଶሺ௫భାଶሻ
 [1] 

݂ሺݔሻ ൌ 1 െ
ଷ

ଶሺ௫భାଶሻ
 [1] 

Question 4 
ଶሻݔ௘ሺ݃݋݈ െ ݔ௘ሺ݃݋݈ ൅ 4ሻ 	ൌ 	௘ሺ2ሻ݃݋݈

௘ሺ݃݋݈
௫మ

௫ାସ
	ሻ ൌ 	ሾ1ሿ	௘ሺ2ሻ݃݋݈

௫మ

௫ାସ
	ൌ 2 [1] 

ଶݔ െ ݔ2 െ 8 ൌ 0 
ሺݔ െ 4ሻሺݔ ൅ 2ሻ ൌ 0 
⇒ ݔ ൌ 4, ݔ ൌ െ2[1] 
,݁ݒ݅ݐ݅ݏ݋݌	ܾ݁	ݐݏݑ݉	ݔ	݁ܿ݊݅ܵ  :ݏ݅	ݎ݁ݓݏ݊ܽ	݄݁ݐ
ݔ ൌ	4[1] 
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Question 5 

Pr(different colours І first blue)= ୔୰	ሺୢ୧୤୤ୣ୰ୣ୬୲	ୡ୭୪୭୳୰ୱ∩୤୧୰ୱ୲	ୠ୪୳ୣሻ
୔୰	ሺ୤୧୰ୱ୲	ୠ୪୳ୣሻ

 [1] 

Pr(different colours ∩	first blue) = Pr(BR) + Pr(BG) = ଵ
ଷ
x
ଵ

ଶ
൅

ଵ

ଷ
x
ଵ

଺
ൌ

ଶ

ଽ
[1] 

Pr(first blue) = ଵ
ଷ
 

Pr(different colours І first blue)= ଶ/ଽ
ଵ/ଷ
	 =  ଶ

ଷ
[1]	

 

Question 6a	
ሻ࢞ሺ૛ܖܑܛ

ሻ࢞ሺ૛ܛܗ܋
ൌ √૜

ሻ࢞ሺ૛ܛܗ܋

ሻ࢞ሺ૛ܛܗ܋
 [1]	

ሻ࢞ሺ૛ܖܑܛ

ሻ࢞ሺ૛ܛܗ܋
ൌ √૜  

tanሺ2ݔሻ=	√3 

ݔ2 ൌ െ
ଶగ

ଷ
,
గ

ଷ
	  

ݔ ൌ െ
గ

ଷ
,
గ

଺
  [1] 

Question 6b 
Range of ݂ሺݔሻ ൌ ሾ1 െ 2,1 ൅ 2ሿ ൌ ሾെ1,3ሿ [1] 

End-points: ݕ ൌ 2 cos ቀሺ0ሻ െ
గ

ଷ
ቁ ൅ 1 

ݕ ൌ 2 ቀ
ଵ

ଶ
ቁ ൅ 1 ൌ 2  

ݕ ൌ 2 cos ቀሺ2ߨሻ െ
గ

ଷ
ቁ ൅ 1  

ݕ ൌ 2 ቀ
ଵ

ଶ
ቁ ൅ 1 ൌ 2  

Endpoints: (0,2),(22,ߨ) [1] 

Question 7 

׬ ݔܽ െ ݔଶ݀ݔ ൌ
ଽ

ଶ

௔
଴  [1]	

ቂ
ଵ

ଶ
ଶݔܽ െ

ଵ

ଷ
ଷቃݔ

଴

௔
 = (ଵ

ଶ
ܽଷ െ

ଵ

ଷ
ܽଷሻ െ ሺ

ଵ

ଶ
ሺ0ሻଷ െ

ଵ

ଷ
ሺ0ሻଷሻ ൌ ଽ

ଶ
 [1]	

⇒
ଵ

଺
ܽଷ ൌ

ଽ

ଶ
⇒ ܽଷ ൌ 27		

⇒ ܽ ൌ 3 [1] 

Question 8 
ௗ௎

ௗ௧
ൌ 2	m/s	

ܮ ൌ √25 െ ܷଶ[1] 

⇒
ௗ௅

ௗ௎
ൌ

ି௎

ඥଶହି௎మ
ൌ

ଷ

ସ
m/m	when	ܷ ൌ 3	cm	ሾ1ሿ	

ௗ௅

ௗ௧
ൌ

ௗ௅

ௗ௎

ௗ௎

ௗ௧
 [1]	

ൌ
ଷ

ସ

ଶ

ଵ
ൌ

ଷ

ଶ
 [1] ݏ/݉	

Question 9 
Shape of ࢌ and ିࢌ૚ correct (ିࢌ૚ is given by ࢌ reflected in both axes) [1] 
For inverse let ݂ሺݔሻ ൌ ݔ ,  and ݔ  and swap ݕ ൌ 4݁௬ିଶ ൅ 1 [1] 

݂ିଵሺݔሻ ൌ ݕ ൌ ௘݃݋݈ ቀ
௫ିଵ

ସ
ቁ ൅ 2	 [1] 

Intercept for ݂ at ቀ0, ସ
௘మ
൅ 1ቁ and intercept for ݂ିଵ at ቀ ସ

௘మ
൅ 1,0ቁ [1] 
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Question 10a 
ௗ௬

ௗ௫
ൌ ݉ ൌ ଶݔ3 െ ݔ2 െ 1  

At pt (0,1) ݉ ൌ 3ሺ0ሻଶ െ 2ሺ0ሻ െ 1 ൌ െ1[1] 

Gradient of normal ൌെ ଵ

௠
ൌ െ

ଵ

ሺିଵሻ
ൌ 1ሾ1ሿ	

ݕ ൌ ݔ ൅ ܿ	pt	ሺ0,1ሻ	⇒ 1 ൌ ܿ	
ݕ ൌ ݔ ൅ 1 [1] 

Question 10b 
ݔ  ൅ 1 ൌ ଷݔ െ ଶݔ െ ݔ ൅ 1  [1] 
ଷݔ െ ଶݔ െ ݔ2 ൌ ݔሺݔ െ 2ሻሺݔ ൅ 1ሻ ൌ 0 
ݔ ൌ െ1, 0, 2 sub into	ݕ ൌ ݔ ൅ 1 [1] 
(-1,0), (0,1), (2,3) [1] 
 

 


