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Section I 

Use the multiple‐choice answer sheet for Questions 1 – 10  

1.  The period of ݂ሺݔሻ ൌ 4 cosሺଶగ௫
ଷ
ሻ ൅ 1  is: 

A.    
ଶ

ଷ
 

B.    
ଷ

ଶ
     

C.    3    

D.    5 

 

2.  If  ݂ሺݔሻ ൌ ௫మାଵ

ସି௫మ
	 then the vertical and horizontal asymptotes are respectively: 

A.      ݔ ൌ െ2,					ݔ ൌ ݕ					,2 ൌ ଵ

ସ
 

B.      ݔ ൌ െ2,					ݔ ൌ ݕ					,2 ൌ െ1  

C.      ݔ ൌ െ2,					ݔ ൌ ݕ					,2 ൌ 1 

D.     ݔ ൌ െ2,					ݔ ൌ ݕ					,2 ൌ 0           
 
 
3.  The graph below shows the relation  ݕଶ ൌ ݔ െ 1.	 What type of relation is it?   

          

 
 

A.      one‐to‐one 

B.      many‐to‐one 

C.      many‐to‐many 

D.      one‐to‐many 
 

 

4. The 7th term of an arithmetic sequence is 45 and the 11th term is 77.    

Find the first term (a) and the common difference (d). 

A.     ܽ ൌ െ3 and ݀ ൌ 8    

B.      ܽ ൌ 3 and ݀ ൌ 8 

C.      ܽ ൌ 8 and ݀ ൌ െ3 

D.      ܽ ൌ 8 and ݀ ൌ 3                           
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5. Part of the graph ݕ ൌ ݂ሺݔሻ of the function f is shown: 

    

݂ᇱሺݔሻ ൏ 0  for 

A.      ݔ ∈ ሺെ3,െ	ଵ
ଶ
ሻ ∪ ሺ1,∞ሻ     

B.      ݔ ∈ ሺെ9, ଵ଴଴
ଶ଻
ሻ   

C.      ݔ ∈ ሺെ2, ଵ
ଷ
ሻ 

D.     ݔ ∈ ሺെ∞,െ	2ሻ ∪ ሺଵ
ଷ
,∞ሻ           

 

 

6. Find the derivative of  . 

A.        

B.         

C.        

D.                 

 

 

7. The graph of a function f is obtained from the graph of the function g with rule  ݃ሺݔሻ ൌ ݔ2√ െ 5		 

by a reflection in the x‐axis, followed by a horizontal dilation from the y‐axis by a factor of  
ଵ

ଶ
.		 

Which one of the following is the rule for the function f ?  

A.    ݂ሺݔሻ ൌ √5െ      		ݔ4

B.    ݂ሺݔሻ ൌ െ√ݔ െ 5		    

C.    ݂ሺݔሻ ൌ ݔ√ ൅ 5		 

D.    ݂ሺݔሻ ൌ െ√4ݔ െ 5		                             
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8. The discrete random variable X has this probability distribution:   

x 0 1 2 3 

P(X=x) a 3 a 5 a 7 a 

 

The mean of X is:  

A.      
ଵ

ଵ଺
 

B.     1  

C.      
ଷହ

ଵ଺
 

D.     
ଵ଻

଼
           

 
 

 

9. The difference in intensity of two sources of sound  ଵܲ	and  ଶܲ	 is defined  

     to be 10	݈݋ ଵ݃଴ሺ
௉భ
௉మ
ሻ	 decibels. How much louder is a sound of 112	݀ܤ than a sound of 80	݀ܤ ?  

A.    32 times 
B.    1 585  times    
C.    25 times 
D.    3∙2  times                             

 

 
 
10. How many solutions does ૟ ࢞૛ܛܗ܋ ൌ for 0 	࢞ ൑ ݔ ൑   ? have	ߨ2

(note: graph below shows ݕ ൌ cos  (ݔ2

 
 

A.    1 
B.    2    
C.    3 
D.    4  
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Section	II:	 Short	Answer	
Instructions	
	

 Answer	the	questions	in	the	spaces	provided.	Sufficient	spaces	are	
provided	for	typical	responses.	

	
 Your	responses	should	include	relevant	mathematical	reasoning	and/or	

calculations.		
	

 Extra	writing	space	is	provided	at	the	back	of	the	booklet.		
If	you	use	this	space,	clearly	indicate	which	question	you	are	answering.	

	
	

 
Question	11			(1	mark)			 	 	 	 	 	 	 										 	 	

Factorise		2ݔଶ ൅ ݔ5 ൅ 2	 	 	 	 	 	 	 	 	 	 1	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	

Question	12			(2	marks)			 	 	 	 	 	 	 										 	 	

Rationalise	the	denominator:	
ଶ

ଷି√ଶ
	 	 	 	 	 	 	 	 2	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	

Question	13			(3	marks)			 	 	 	 	 	 	 										 	 	

Find	the	following	integrals:	

(a)			׬
ଵିଶ௫ఱ

௫
	ݔ݀ 	 	 	 	 	 	 	 	 	 2	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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(b)	׬ሺ3ݔ ൅ 2ሻସ 	ݔ݀ 	 	 	 	 	 	 	 	 	 1	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	

Question	14			(3	marks)			 	 	 	 	 	 	 										 	 	

Differentiate	the	following	functions:	
	

(a) 			ݕ ൌ 3ହ௫ାଶ	 	 	 	 	 	 	 	 	 	 1	

	………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	

(b) 			ݕ ൌ
௫

୪୭୥೐ ௫
	 	 	 	 	 	 	 	 	 	 2	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	

Question	15			(1	mark)			 	 	 	 	 	 	 										 	 	

Write	down	the	domain	of	݃ሺݔሻ ൌ log௘ሺݔ ൅ 			ሻߨ 	 	 	 	 	 	 1	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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Question	16			(3	marks)			 	 	 	 	 	 	 										 	 	

Solve		2	log௘ ݔ ൌ log௘ሺ2ݔ ൅ 3ሻ	 	 	 	 	 	 	 	 	 3	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	

Question	17			(2	marks)			 	 	 	 	 	 	 										 	 	

Solve	the	inequality	ݔଶ ൒ ݔ3 ൅ 18	 	 	 	 	 	 	 	 	 2	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

 

	 	 	 	 	 	 	 	 										

Question	18			(2	marks)			 	 	 	 	 	 	 										 	 	

Find			

	
׬

ହ

௫

௘య

ଵ 	ݔ݀ 	 	 	 	 	 	 	 	 	 	 2	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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Question	19			(4	marks)			 	 	 	 	 	 	 										 	 	

Three	towns,	A,	B	and	C	form	a	triangle.		

Town	A	is	80	km	from	Town	B	and	Town	C	is	40	km	from	Town	A	as	shown	below:	
	
	
	
	
	
	

	

	

The	bearing	of	Town	B		from	Town	A	is	130  .	The	bearing	of	Town	C	from	Town	A	is	240  	

(a) Use	this	information	to	find	the	size	of	∠ܤܣܥ,	and	hence	find	the	area	of	the		

triangle	formed	by	the	three	towns	to	the	nearest	square	kilometre.	 	 	 2	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

ሺbሻ Using	the	cosine	rule,	find	the	distance	between	Town	B	and	Town	C,	to	the		

nearest	kilometre.	 	 	 	 	 	 	 	 	 	 2	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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Question	20			(3	marks)			

ሺaሻ Given	݂ሺݔሻ ൌ √4െݔଶ	complete	this	table	of	values,	correct	to	3	decimal	places.												1	

	

x	 0	 0.5	 1	 1.5	 2	
fሺxሻ	 	 	 	 	 	

	

ሺbሻ Use	the	Trapezoidal	rule,	with	four	sub‐intervals,	to	estimate	the	value	of	

	
2

2

0

4 x dx .	 	 	 	 	 	 	 	 	 	 	 2	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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Question	21			(7	marks)			

For	the	curve:	ݕ ൌ ଷݔ െ ଶݔ3 െ ݔ9 ൅ 4	
	

ሺaሻ Find	any	stationary	points	and	determine	their	nature.	 	 	 	 	 3	
	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	

ሺbሻ Find	any	points	of	inflexion.		 	 	 	 	 	 	 	 2	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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ሺcሻ Sketch	the	curve,	showing	all	main	features.	 	 	 	 	 	 2	
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Question	22			(2	marks)			 	 	 	 	 	 	 	 										

Find	the	exact	value	of	cot cos	that	given	ߠ ߠ ൌ 0.6		and	sinߠ ൏ 0.			 	 	 	 2	
	
………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	

Question	23			(3	marks)			 	 	 	 	 	 	 										 	 	

A	geometric	progression	has	5th	term	9			and	13th	term	59	049.	
	

(a)	Find	the	first	term	and	the	common	ratio.	 	 	 	 	 	 2	
	
………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	
(b)	Find	the	19th	term.	 	 	 	 	 	 	 	 	 1	
	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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Question	24			(5	marks)			 	 	 	 	 	 	 										 	 	

The	number	of	bacteria	in	a	culture	can	be	modelled	by	ܤ ൌ 120	000	݁଴.ସ	௧	

where	t	is	the	time	in	hours	after	the	experiment	started.		

(a)		 How	many	bacteria	are	there	after	6	hours	have	passed?		 	 	 1	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	(b)		 How	fast	was	the	culture	growing	after	6	hours?	 	 	 	 	 1	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

ሺcሻ 							What	was	the	average	rate	of	increase	over	the	first	6	hours?		 	 	 1	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

ሺdሻ 								How	long,	in	hours	and	minutes,	will	it	take	until	the	number	of		

bacteria	doubles?		 	 	 	 	 	 	 	 	 2	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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Question	25			(5	marks)			 	 	 	 	 	 	 										 	 	

In	an	experiment,	2	balls	are	drawn	at	random	and	without	replacement	from		

	an	urn	containing	4	red	balls	and	6	black	balls.	Let	X	be	the	number	of	red	balls	selected.		

(a) 	Complete	the	table	below:	 	 	 	 	 	 	 	 	 2
	 	

Outcome	 						RR	 							RB	 							BR	 							BB	 	

								X	 									2	 									1	 									1	 									0	 	

ሺܺ݌ ൌ 	ሻݔ 2
15
			

	 	 	 	

			ሻݔሺ݌.ݔ 	 	 	 	 	

ܺଶ			 	 	 	 	 	

	

(b) What	is	the	expected	number	of	red	balls	drawn?		 	 	 	 	 1	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

(c) What	is	the	variance,	V(X),	of	this	distribution?	 	 	 	 	 	 2	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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Question	26			(4	marks)			 	 	 	 	 	 	 										

	

The	diagram	above	shows	the	graphs	of	ݕ ൌ sin ݕ		and		ݔ ൌ √3 cos 0			,ݔ ൑ ݔ ൑ 			.ߨ2 	 	

The	second	point	of	intersection	is	labelled	B.	

(a) Show,	using	any	appropriate	method,	that	B	has	coordinates	ሺ
ସగ

ଷ
,
ି√ଷ

ଶ
	ሻ	 	 1	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

(b) Find	the	exact	area	of	the	shaded	region.	 	 	 	 	 	 3	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

Question	27			(3	marks)			 	 	 	 	 										 	 	

	

				 The	graph	shows	the	displacement	of	a	particle,	moving	in	a	straight	line,	over	the		

								first	7	seconds	of	its	motion.			 ଵܵ		and		ܵଶ		are	stationary	points,	and	ܫଵ		and		ܫଶ		are		

								inflection	points.	

	 State	the	times,	or	periods	of	time,	for	which:	

(a) The	particle	is	stationary.	 	 	 	 	 	 	 	 	 1	

………………………………………………………………………………………………………………………….	

(b) The	velocity	is	negative.	 	 	 	 	 	 	 	 	 1	

………………………………………………………………………………………………………………………….	

(c) The	acceleration	is	positive.		 	 	 	 	 	 	 	 1	

………………………………………………………………………………………………………………………….	
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Question	28			(4	marks)			 	 	 	 	 	 	 										 	 	

Consider	the	graph	of	ݕ ൌ ݂ሺݔሻ		shown:			

	

	(a)						Use	the	space	below	to	sketch	the	graph	of		ݕ ൌ ݂ᇱሺݔሻ			 	 	 	 	 2	

	

	

	

	

	

	

	

	

	

(b) Find	the	area	bounded	by	ݕ ൌ ݂ᇱሺݔሻ		and	the	x‐axis.	 	 	 	 	 2	

	………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	



 

18 
 

Question	29			(4	marks)			 	 	 	 	 	 	 										 	 	

For	events	A	and	B	from	a	sample	space,	ܲሺܤ|ܣሻ ൌ ଷ

ସ
		and	ܲሺܤሻ ൌ ଵ

ଷ
					

(a)							Calculate	ܲሺܣ ∩ 			ሻܤ 	 	 	 	 	 	 	 	 1	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	

(b)							Calculate	ܲሺ̅ܣ ∩ 		.A	of	complement	the	denotes		ܣ̅		where			ሻܤ 	 	 1	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	

(c) If		A	and	B	are	independent,	calculate	ܲሺܣ ∪ 	ሻܤ 	 	 	 	 	 2	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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Question	30			(2	marks)			 	 	 	 	 	 	 	 										

The	gradient	of	a	curve	is	given	by	
ௗ௬

ௗ௫
ൌ ଷ௫

௫మା௘
	 	

												
The	curve	passes	through	ሺ0, 2ሻ.			What	is	its	equation?	 	 	 	 	 	 2	
	
………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

Question	31			(3	marks)			 	 	 	 	 	 	 										 	 	

If	݂ሺݔሻ ൌ √2 െ 	ݔ 	and		 ݃ሺݔሻ ൌ 	then			,ݔ√ 	

												 (a)	Find	the	rule	for	the	composite	function		݂ ∘ ݃		 	 	 	 	 1	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	

(b)	Find	the	domain	of		݂ ∘ ݃	 	 	 	 	 	 	 	 2	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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Question	32			(2	marks)			 	 	 	 	 	 	 										 	 	

Given	the	graph	of	the	function		ݕ ൌ ݂ሺݔሻ	below,	with	turning	points	as	shown,	
sketch	the	transformed	function		ݕ ൌ 3	݂ሺݔ ൅ 2ሻ െ 4.		(x‐intercepts	not	required).	 	 2	
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Question	33			(5	marks)			 	 	 	 	 	 	 										 	 	

  	
(a)			 Differentiate		ݕ ൌ log௘ ሺcos 		.x	to	respect	with	ሻݔ 	 	 	 	 1	

	
………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	
(b)	 Sketch		ݕ ൌ tan 0	for		ݔ ൑ ݔ ൑ గ

ଶ
			 	 	 	 	 	 	 1	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
(c)						Hence,	using	parts	(a)	and	(b),	find	the	area	bounded	by	ݕ ൌ tan 	,ݔ
	 the	x‐axis,	and	the	line	ݔ ൌ గ

ଷ
			 	 	 	 	 	 	 3	

	 (leave	answer	in	simplest	exact	form)	
	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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Question	34			(3	marks)			 	 	 	 	 	 	 										 	 	

The	diagram	shows	ݕ ൌ ݂ᇱሺݔሻ,	the	graph	of	the	derivative	function	of		ݕ ൌ ݂ሺݔሻ.	 	
	

	
	

(a) Explain	why	there	is	a	horizontal	point	of	inflection	at	ݔ ൌ െ2		 	 	 1 

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

(b) Given	that		݂ሺ0ሻ ൌ 2,		sketch	a	possible	graph	of		ݕ ൌ ݂ሺݔሻ.		 	 	 	 2	
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Question	35			(3	marks)			 	 	 	 	 	 	 	 	 	

Find	the	equation	of	the	normal	to		ݕ ൌ ݔ sin ݔ	where	point	the	at			ݔ ൌ గ

ଶ
.	 	 	 3	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

Question	36			(2	marks)			 	 	 	 	 	 	 										 	 	

(a) Sketch		ݕ ൌ െ|ݔ| 1			and			ݕ ൌ ݔ2 ൅ 2		neatly	on	the	same	number	plane.	 	 1	

	

	

	

	

	

	

	

	

	

(b) Hence	solve	the	equation		|ݔ|െ ݔ2 ൌ 3	 	 	 	 	 	 	 1	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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Question	37			(4	marks)			 	 	 	 	 	 	 										 	 	

One	half	percent	(0.5	%ሻ		of	a	country	has	a	certain	viral	disease.			A	test	is	developed	for	the	
disease.		The	test	gives	a	false	positive		3%		of	the	time,	and	a	false	negative		2%		of	the	time.				

(a) Show	that	the	probability	that	Andy,		a	randomly	selected	person,	tests		

positive	is	0 ∙ 03475			 	 	 	 	 	 	 			 	 2	

[Hint:	in	this	question,	let	ܦ		be	the	event	that	Andy	has	the	disease,	and	ܦഥ		be	the	event	Andy	
does	not	have	it.	Let	ܶ	be	the	event	that	Andy’s	test	comes	back	positive.]		

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

(b) Andy	just	got	the	bad	news	that	his	test	came	back	positive.	

Find	the	probability	that	Andy	actually	has	the	disease.	 			 	 	 	 2	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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Question	38			(5	marks)			 	 	 	 	 	 	 										 	 	

The	diagram	below	shows	a	sector	of	a	circle	of	radius	r	centimetres.	The	angle	at	

the	centre	is	ߠ	radians,	and	the	perimeter	of	the	whole	sector	is		8	ܿ݉.		

 

(a) Show	that		ݎ ൌ
଼

ଶାఏ
.				 	 	 	 	 	 	 	 	 1	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

(b) Show	that	A,	the	area	of	the	sector	in	ܿ݉ଶ,	is	given	by		

		 	 ܣ ൌ ଷଶఏ

ሺఏାଶሻమ
		 	 	 	 	 	 	 	 1	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	
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(c) If		0 ൑ ߠ ൑ గ

ଶ
	,	find	the	maximum	area	of	the	sector,	and	the	value	of			

	.occurs	this	which	for		ߠ 	 	 	 	 	 	 	 	 3	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

………………………………………………………………………………………………………………………….	

End	of	examination	
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