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Mathematics Extension 1 
 
 
 
 
 
 
 
 
 
 
 
General Instructions 
 Reading time – 5 minutes 
 Working time – 90 minutes 
 Write using black or blue pen 
 Board-approved calculators may be used 
 Show all necessary working  in 

Questions 11-13 
 Marks may be deducted for careless or 

badly arranged work 
 

Total marks – 55 
Exam consists of 8 pages. 
 
This paper consists of TWO sections. 
 
 
Section 1 – Pages 2-4  (10 marks) 
Questions 1-10   
 Attempt Questions 1-10 
 Allow about 15 minutes for this section 
 
Section II – Pages  5-8  (45 marks) 
 Attempt questions 11-14 
 Allow about 1 hour and 15 minutes for 

this section 
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Section I  
 
10 marks 
Attempt questions 1-10 
Allow about 15 minutes for this section 
Use the multiple choice answer sheet for questions 1-10 
  

 
1. Make	ܩ	the	subject	of	the	formula	ܧ ൌ 1 ൅ටீ

ோ
		

ሺAሻ		ܩ ൌ ܴሺ1 ൅ 	ሻଶܧ ሺBሻ		ܩ ൌ ܴሺ1 ൅ ଶሻܧ ሺCሻ		ܩ ൌ ܴሺ1 െ ଶሻܧ ሺDሻ		ܩ ൌ ܴሺ1 െ ሻଶܧ

2. The	number	of	different	arrangements	of	the	letters of	the	word		S	E	R	V	I	C	E	S		which	begin	
and	end	with	the	letter	S	are	

ሺAሻ		 ଺!
ሺଶ!ሻమ

	 ሺBሻ		 ଼!
ሺଶ!ሻమ

	 ሺCሻ		଺!
ଶ!

	ሺDሻ		଼!
ଶ!
	

3. 	

	
	
ܥܤ	,circle	the	to	tangent	a	is	ܤܣ ൌ 2cm	and	ܦܥ ൌ 5cm.	The	length	of	ܤܣ	is	
	

ሺAሻ		√10		 ሺBሻ		√14	 ሺCሻ		√20 	ሺDሻ		√35	

4. 
 

If	ݐ ൌ tan ఏ

ଶ
		then	4 sin ߠ െ 3 cos ߠ ൌ 4 	results	in	the	equation

	
ሺAሻ		7ݐଶ െ ݐ8 ൅ 7 ൌ 0	 	
ሺBሻ		4ݐଶ ൅ ݐ3 ൌ 0	 	
ሺCሻ		3ݐଶ െ ݐ8 ൅ 7 ൌ 0	 		
ሺDሻ		ݐଶ െ ݐ8 ൅ 7 ൌ 0	

5. The	number	of	solutions	of	the	equation		sin ݔ2 ൌ cos ݔ 	where 0° ൑ ݔ ൑ 360°		is	
	
ሺAሻ		2	 ሺBሻ		3	 ሺCሻ		4 ሺDሻ		5	

6. 
 

What	is	the	size	of	the	acute	angle	between	the	lines	ݔ ൌ 1 and	ݕ ൌ ݔ2 െ 1?	
	

ሺAሻ		22 ଵ

ଶ
°	 ሺBሻ		27°	 ሺCሻ		45° 	ሺDሻ		63°	
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7. The	graph	of	ݕ ൌ |ݔ| ൅ ݔ| െ 1|		is	
ሺAሻ	 ሺBሻ

	
ሺCሻ	 ሺDሻ

	
	

8. 

	
T	divides	ܲܳ	internally	in	the	ratio		2: 1	
R	divides	ܲܳ	externally	in	the	ratio	2: 1.	
In	what	ratio	does	ܳ	divide	ܴܶ?	
	
ሺAሻ		3: 1	 ሺBሻ		1: 3	 ሺCሻ		3: 4 	ሺDሻ		4: 3	

  



 

9. 
 

10
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Section II  
 
45 marks 
Attempt questions 11-13  
Answer each question on the appropriate page of your writing booklet. Extra writing paper is 
available. Each piece of additional writing paper must show your number. 
Clearly indicate the question number. 
In Questions 11-13, your responses should include relevant mathematical reasoning and/or 
calculations. 

 

Question 11     Start on the appropriate page in your writing booklet. Marks

a) Find	the	exact	value	of	sin 15°	
	

2 

b) Find	the	coordinates	of	the	point	which	divides	the	interval	ܤܣ with	ܣሺ1,4ሻ	and	
	.1:3	ratio	the	in	externally	ሺ5,2ሻܤ
	

2 

c) Find the Cartesian equation for the parametric equations  
ݔ ൌ cos ݕ    and  ݐ2 ൌ cos  ݐ

                                                                                      

2 
 

d) Solve	for	ݔ:	
ଶݔ| െ 5| ൌ ݔ5 ൅ 9

	

3 

e) 
 

Solve	for	ݔ:							
ଵ

௫
൏

ଵ

௫ାଵ
		

	

 

3 

f) Find	the	acute	angle	between	the	tangents	to	ݕ ൌ ଶݔ at	ݔ ൌ െ1 and	ݔ ൌ 2.		
Give	your	answer	to	the	nearest	degree.
	

3 

  
End of Question 11 
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Question 12     Start on the appropriate page in your writing booklet.  
 

Marks

a) ሺiሻ Express	√3 cos ݔ െ sin ݔcosሺ	A	form	the	in	ݔ ൅ ሻߙ where	A൐0	and	ߙ	is	acute.
	

ሺiiሻ Hence,	solve	√3 cos ݔ െ sin ݔ ൌ െ2 	for	0° ൑ ݔ ൑ 360°.
	

2 
 
1 

b) Solve	cos ߠ2 ൅ sinଶ ߠ ൌ	ଵ
ଶ
		for		0° ൑ ߠ ൑ 360°

	

3 

c) A	group	of	tourists	waiting	to	board	a	flight	is	comprised	of	3	Americans,	4	Germans	
and	6	New	Zealanders.	
	
ሺiሻ How	many	ways	can	they	all	line	up?	

	
ሺiiሻ How	many	ways	can	the	Americans	and	the	Germans	line	up	to	board	the	

plane	if	no	New	Zealanders	board?	
	
ሺiiiሻ How	many	ways	can	the	group	line	up	to	board	the	plane	if	the	New	

Zealanders	are	included	but	no	two	New	Zealanders	stand	next	to	each	other?
	

 
 
 
1 
 
1 
 
 
2 

d) 

	
	

ܲ	is	the	point	ሺ2ܽ݌, ଶݔ	parabola	the	on		ଶሻ݌ܽ ൌ 	the	of	equation	the	is	݈	and	ݕ4ܽ
tangent	at	ܲ.	The	tangent	at	P	intersects	the	ݔ	axis	at	A	and	the	y	axis	at	B.	
	
ሺiሻ Prove	that	the	equation	of	݈	is	ݕ ൌ ݔ݌ െ 	ଶ݌ܽ

	
ሺiiሻ Find	the	coordinates	of	ܣ	and	ܤ.	
	
ሺiiiሻ In	what	ratio	does	ܲ	divide	ܤܣ?

 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

 
1 
 
2 
 
2 

 End of Question 12  
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Question 13    Start on the appropriate page in your writing booklet. Marks

a) 

 
 
ܲሺ2ܽ݌, ,ݍܳሺ2ܽ	and	ଶሻ݌ܽ ଶݔ	parabola	the	on	points	two	are	ଶሻݍܽ ൌ 	ܳܲ	chord	The	.ݕ4ܽ
subtends	a	right	angle	at	the	origin,	O.	R	is	the	fourth	vertex	of	the	rectangle	ܱܴܲܳ.	
	
ሺiሻ Prove	ݍ݌ ൌ െ4	

	
ሺiiሻ Prove	that	R	has	coordinates:	 ݔ ൌ 2ܽሺ݌ ൅ ݕ ,	ሻݍ ൌ ܽሺ݌ଶ ൅ 	ଶሻݍ

	
ሺiiiሻ Prove	that	the	Cartesian	equation	of	the	locus	of	R is ଶݔ ൌ 4ܽሺݕ െ 8ܽሻ		

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
2 
 
1 
 
2 

b) In	the	diagram,	MCN		 is	a	straight	 line.	Circles	are	drawn	with	centre	M,	radius	MC,	
and	centre	N,	radius	NC.	AB		is	a	common	tangent	to	both	circles,	with	the	points	of	
contact	at	A	and	B		respectively.	CD		is	a	common	tangent	and	meets	AB	at	D.	
	

	
	
ሺiሻ Copy	the	diagram	

	
ሺiiሻ It	can	be	proven	that	∆ܥܦܣ|||Δܥܰܤ.	ሺDo	NOT	prove	thisሻ.	

	
Explain	why	AMCD	is	a	cyclic	quadrilateral.			
	

ሺiiiሻ Prove	that	ܦܯ ∥ 	ܤܥ

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

2	
	
	

2

Question 13 continues on the following page 
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Question 13 (continued) 
 

c) A	bag	contains	3	red	balls,	2	green	balls,	2	yellow	balls,	2	white	balls	and	1	black	ball.	

Four	balls	are	chosen	from	the	bag.

ሺiሻ How	many	ways	are	possible	in	which	3	of	the	balls	are	the	same	colour?	

ሺiiሻ How	many	different	combinations	are	possible?

1	

2

 

d) A	vertical	mast	stands	on	the	north	bank	of	a	river	with	straight	parallel	banks	

running	east	to	west.

	

	

	

	

	

	

	

	

	

The	angle	of	elevation	of	the	top	of	the	mast	is	ߙ	when	measured	from	point	A	on	the	

south	bank	at	a	distance	of		5	m	to	the	west	of	the	mast	and	ߚ	when	measured	from	

point	B		on	the	south	bank	at	a	distance	of	3	m	to	the	east	of	the	mast.	

Show	that	the	height,	h,	of	the	mast	is			h		ൌ			 ସ

ඥ௖௢௧మఈି௖௢௧మఉ
	

		

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

3	

 End of paper
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