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SECTION I   MULTIPLE CHOICE (10 marks) 
 
Attempt Question 1 – 10 (1 mark each) 
Allow approximately 15 minutes for this section 
 

1 A	bowl	of	soup	at	temperature	ܶ°C,	when	placed	in	a	cooler	environment,	loses	heat	
according	to	the	law		ௗ்

ௗ௧
ൌ ݇ሺܶ െ ܶሻ	where	ݐ	is	the	time	elapsed	in	minutes	and	T0	is	

the	temperature	of	the	environment	in	degrees	Celsius.	A	bowl	of	soup	at	96°C	is	left	
to	stand	in	a	room	at	a	temperature	of	18°C.	After	3	minutes	the	soup	cools	down	to	
75°C.	What	is	the	value	of	k	correct	to	4	decimal	places?	

	 (A)	 –0.0784	

	 (B)	 –0.0856	

(C)	 –0.1046	

(D)	 –0.1236	

	
	

2 Which	of	the	following	is	an	expression for  cosଶ ݔ2 	?	ݔ݀

	 	(A)	 ݔ െ ଵ

ସ
sin ݔ4  ܿ	

	 	(B)	 ݔ  ଵ

ସ
sin ݔ4  ܿ	

	 	(C)	 ௫

ଶ
െ ଵ

଼
sin ݔ4  ܿ	

	 	(D)	 ௫

ଶ
 ଵ

଼
sin ݔ4  ܿ	

	
	
3 The	velocity	of	 a	particle	moving	 in	 a	 straight	 line	 is	 given	by	ݒ ൌ ݔ2  3	where	ݔ	

metres	is	the	distance	from	fixed	point	ܱ	and	ݒ	is	the	velocity	in	metres	per	second.	
What	is	the	acceleration	of	the	particle	when	it	is	4	metres	from	ܱ?	

	 	(A)	 ܽ ൌ 11msିଶ	

	 	(B)	 ܽ ൌ 19msିଶ	

	 	(C)	 ܽ ൌ 22msିଶ	

	 	(D)	 ܽ ൌ 23.5msିଶ	
	
	

4 Which	of	the	following	is	an	expression	for	 1√ݔ െ 		?ݔଶ݀ݔ
Use	the	substitution	ݑ ൌ 1 െ 	.	ଶݔ
	

(A) 	
ି൫ଵି௫మ൯

య

ଷ
	ܿ 	

(B) 
൫ଵି௫మ൯

య

ଷ
	ܿ	

	

(C) 
ି൫ଵି௫మ൯

య
మ

ଷ
	ܿ	

(D) 
൫ଵି௫మ൯

య
మ

ଷ
	ܿ	
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5 What	are	the	solutions	to	the	equation	݁௫ െ 7݁ଷ௫  6 ൌ 0	?		

(A) ݔ ൌ 1	and	ݔ ൌ 6	

(B) ݔ ൌ 0	and	ݔ ൌ ୪୬

ଶ
	

	
	

(C) ݔ ൌ 0	and	ݔ ൌ ୪୬

ଷ
	

(D) ݔ ൌ 1	and	ݔ ൌ ୪୬

ଶ
	

	

6 A	particle	moving	in	a	straight	line	obeys	 2 2 2 8v x x    	where	x	is	its	displacement	
from	the	origin	in	metres	and	v	is	its	velocity	in	ms‐1.	The	motion	is	simple	harmonic.	
What	is	the	amplitude?	

(A) 2ߨ	metres		

(B) 3	metres	

(C) 8	metres	

(D) 9	metres	
	
	
	

7 How	many	distinct	permutations	of	the	letters	of	the	word	‘ATTAINS’	are	possible	in	a	
straight	line	when	the	word	begins	and	ends	with	the	letter	T?	

	 (A)	 60	

	 (B)	 120	

(C)	 360	

(D)	 1260	

	
	

8 If	݂ሺݔሻ ൌ ݁௫ାଶ	what	is	the	inverse	function	݂ିଵሺݔሻ ?	

(A) ݂ିଵሺݔሻ ൌ ݁௬ିଶ	

(B) ݂ିଵሺݔሻ ൌ ݁௬ାଶ	

(C) ݂ିଵሺݔሻ ൌ log ݔ െ 2	

(D) ݂ିଵሺݔሻ ൌ log ݔ  2	
	
	

9 What	is	the	coefficient	of	ݔହ	in	the	expansion	of	ሺ1 െ ݔ3  ଷሻሺ1ݔ2 െ 	?ሻݔ2

	 (A)	 െ792	 (B)	 െ720	

	 (C)	 120	 (D)	 312	

	

	

	

10 A	die	is	tossed	3	times.	What	is	the	probability	of	0	or	1	six	turning	up?	

	 (A)	 2

27
	 (B)	 25

27
	

	 (C)	 91

216
	 (D)	 125

216
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SECTION II   EXTENDED RESPONSE (60 marks) 
 
Total Marks is 60 
Attempt Question 11 – 14. 
Allow approximately 1 hour & 45 minutes for this section. 
 
Answer all questions, starting each new question on a new sheet of paper with your student 
ID number in the top right hand corner and the question number on the left hand side of your 
paper. All necessary working must be shown in each and every question. 
 
 
 

	
QUESTION 11	(15	Marks)	 	 	 	 	 	 	 	 	 			Marks	
	

(a)						Solve		
ସ

ଷ௫ାଵ
	൏ 5		.																																																																																																																			 2	

	
	
(b)						If	ߙ, ଷݔ	equation	the	of	roots	the	are	ߛ	and	ߚ  ଶݔ2 െ ݔ3 െ 5 ൌ 0,																															 2																		

												find	the	value	of	 ଵ
ఈఉ
 ଵ

ఉఊ
 ଵ

ఈఊ
.	

	
	
(c)							Use	the	substitution	ݔ ൌ ଶݑ  1	for	ݑ  0	to	evaluate	the	integral:																																						4	
	

නሺݔ  1ሻ√ݔ െ 1

ହ

ଵ

	ݔ݀

	

(d)	 A	series	is	given	by	1  ଵି


 ቀଵି


ቁ
ଶ
 ⋯	,	where	p	is	positive.	

	

	 		(i)	 Find	the	domain	of	p	such	that	the	series	has	a	sum	to	infinity.	 2	
	
	 	(ii)	 Find	this	sum	to	infinity	in	terms	of	p.	 1	
	
	
	
	
	 	
(e)	 Prove	that	the	tangent	to	a	parabola	ݔଶ ൌ ,ܲሺ2ܽ	point	given	a	at	ݕ4ܽ 		ଶሻܽ

is	equally	inclined	to	the	axis	of	the	parabola	and	the	focal	chord	through		

the	point.	
	

								4
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QUESTION 12	(15	Marks)	 START	A	NEW	PAGE		 	 	 			 	 				Marks	

	
(a)	 Solve:	ݔଷ  ଶݔ2 െ ݔ5 െ 6 ൌ 0					 	 	 	 	 	 	 	 2	
	

	
	

(b)						 When	the	polynomial	ܲሺݔሻ	is	divided	by	ݔଶ െ 1,	the	remainder	is	3ݔ  1.																						 2	
	 What	is	the	remainder	when		ܲሺݔሻ	is	divided	by	ݔ  1?	
	
	
	

(c)	 In	how	many	ways	can	4	men	and	4	women	be	arranged	around	a	circular	table	if:							 																		
																																																															
	

(i) All	women	sit	together?	 	 	 	 	 	 	 	 	 2	
	
	

(ii) All	the	men	are	in	pairs	separated	by	two	pairs	of	women?	 	 	 	 2	
	

	
(d)	 Find	the	general	solution	to:	cos ߠ5 െ cos ߠ2 ൌ 0			 	 	 	 	 2	
	
	
(e)	 A	thin‐walled	cone‐shaped	cup	is	to	hold	36ߨ	cmଷ	of	water	when	full.	 	 	 5	
	 What	dimensions	will	minimize	the	amount	of	material	needed	for	the	cup?	
	 [You	may	make	use	of	the	formula	A	=	ߨrs,	where	s	is	the	slant	height	of	a	cone]	
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QUESTION 13	(15	Marks)	 START	A	NEW	PAGE		 	 	 											 	 Marks	
	
(a)	 A	is	205	metres	above	the	horizontal	plane	BPQ.		 	 	 	 	 					3	

AB	is	vertical.	The	angle	of	elevation	of	A	from	P	is	37		
and	the	angle	of	elevation	of	A	from	Q	is	22.	

	 P	is	due	East	of	B	and	Q	is	South	47	East	from	B.	
	
	 Calculate	the	distance	from	P	to	Q,	to	the	nearest	metre.	
	
	
	
	
	
(b)	 Use	mathematical	induction	to	show: 	 4
	 	

൬1 െ
1
2ଶ
൰ ൬1 െ

1
3ଶ
൰ ൬1 െ

1
4ଶ
൰… ൬1 െ

1
݊ଶ
൰ ൌ

݊  1
2݊

	

	
for	݊  2	where	݊	is	an	integer.	

	
	
(c)	 A	particle	moves	in	SHM	on	a	horizontal	line	and	its	acceleration	is	

	ௗ
మ௫

ௗ௧మ
ൌ 36 െ 	.seconds	ݐ	after	displacement	the	is	ݔ	where	,ݔ9

	 	
(i)	 Find	the	centre	of	its	motion.	 	 	 	 											 		 				1	
		
(ii) If	the	particle	is	initially	at	rest	at		ݔ ൌ 6,	find	the	amplitude.	 				 				1				

	
	

	
	(d)															A	hemi‐spherical	bowl	has	a	radius	
																						of	3m.	Oil	is	poured	in	at	a	constant
																						rate	of		గ

ଷ
	m3/min.	

																							
																																			

																		

					 																									
																																																												

	(i)	 Show	that,	when	the	depth	of	the	oil	is	݄	metres,	the	volume	of	oil	is:	 			2	
	

ܸ ൌ
ߨ
3
ሺ9݄ଶ െ ݄ଷሻmଷ	

	
										 	(ii)						How	deep	is	the	oil	after	8	minutes?		 	 	 	 	 			2	
	

																					(iii)						At	what	rate	is	h	increasing	at	this	time?			 	 	 	 	 			2	
	

  

h m

37 

22 

A 

B P 

Q 

205 m 

3m

NOT TO SCALE 

NOT TO  
SCALE 
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QUESTION 14 (15	Marks)	 START	A	NEW	PAGE		 	 	 			 	 Marks	

	

(a)	 A	particle	is	moving	in	a	straight	line	and	its	position	x,	in	metres,	from	
the	origin	O	at	time	t	seconds	is	given	by		
	

ݔ ൌ 3 cos ݐ2  4 sin ݐ2  2.	
	

	 (i)	 Express	3 cos ݐ2  4 sin 	form	the	in	ݐ2
	
																ܴ cosሺ2ݐ െ ሻߙ 						where		0	൏	ߙ ൏ గ

ଶ
	and	ܴ  0.	

2

	 (ii)	 Prove	that	the	particle	is	undergoing	simple	harmonic	motion.	
Find	the	amplitude	of	the	motion.	

2

	 (iii)	 Find	the	maximum	speed	of	the	particle.	
When	does	the	particle	first	reach	this	maximum	speed?	
Provide	your	answer	to	2	decimal	places.	
	

2

(b)	 Given	the	binomial	expansion	of																							

ሺ1  ሻݔ ൌ ܽ  ܽଵݔ  ܽଶݔଶ  ⋯ ܽݔ	and	

ሺ1  ሻାଵݔ ൌ ܾ  ܾଵݔ  ܾଶݔଶ  ⋯ ܾାଵݔାଵ 
	

	 (i)	 Find	the	relationship	for	co‐efficient	ܾ	in	terms	of	ܽ.	 	 	 	 1	

	 (ii)	 Hence	find	the	expression,	in	terms	of	݊	only,	of:	 	 	 	 	 3	

																																	
1

ܽܽଵ …ܽ
ൈ ሺܽ  ܽଵሻሺܽଵ  ܽଶሻ… ሺܽିଵ  ܽሻ						for	݊ ൌ 1, 2, 3…	

	
	

(c)							(i)	 Show	that		tanିଵሺ݊  1ሻ െ tanିଵሺ݊ െ 1ሻ ൌ tanିଵ ቀ ଶ

మ
ቁ	for	݊  1.																										 2	

	
	
	 (ii)							Hence	or	otherwise	show	that:																																																																																		 3			
	

tanିଵ ൬
2
ଶݎ
൰ ൌ tanିଵ ൬

2݊  1
1 െ ݊ െ ݊ଶ

൰



ୀଵ


ߨ3
4
	

	
	

	
END OF PAPER 
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