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Mathematics Extension 1 

General 
Instructions 

� Working time - 120 minutes 
� Write using black pen 
� NESA approved calculators may be used 
� A reference sheet is provided at the back of this paper 
� In section II, show relevant mathematical reasoning and/or calculations 
	

Total marks: 
70 

Section I – 10 marks 
� Attempt Questions 1-10 
� Allow about 15 minutes for this section 
 
Section II – 60 marks 
� Attempt all questions 
� Allow about 1 hour and 45 minutes for this section 

	



Year 12 Mathematics Extension 1 

	2	

	
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.	 Given	!(#) = √# − 3	,	what	are	the	domain	and	range	of		!!"(#)	?	

	 (A)	 # ≥ −3,			+ ≥ 0	

	 (B)	 # ≥ −3,			+ ≥ −3	

	 (C)	 # ≥ 0,			+ ≥ 0	

	 (D)	 # ≥ 0,			+ ≥ −3	

	

2.	 What	is	the	value	of		sin	2#		given	that		sin# = 0.8		and		x		is	obtuse	?	

	 (A)	 −
12
25
	

	 (B)	 −
24
25
	

	 (C)	
12
25
	

	 (D)	
24
25
	

	

3.	 Jack	starts	at	the	origin	and	walks	along	vector		26̰ + 39̰		and	then	turns	and	walks	along	
vector		46̰ − 29̰.	How	far	is	Jack	from	the	origin	?	

	 (A)	 5	

	 (B)	 √11	

	 (C)	 √37	

	 (D)	 √61	
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4.	 What	is	the	derivative	of	!(#) = tan!"
1
#
	?	

	 (A)	
−1

1 + ##
	

	 (B)	
−##

1 + ##
	

	 (C)	
1

1 + ##
	

	 (D)	
##

1 + ##
	

	

5.	 Layla	projects	an	arrow	at	an	angle	of	45˚	to	the	horizontal	with	an	initial	velocity	of		
50	ms-1.	What	is	the	horizontal	speed	of	the	arrow	?	

	 (A)	 √2		ms!"	

	 (B)	 50√2		ms!"	

	 (C)	
1

√2
		ms!"	

	 (D)	
50

√2
		ms!"	

	

6.	 A	school	committee	consists	of	8	members	and	a	chairperson.	The	members	are	selected	
from	12	students.	The	chairperson	is	selected	from	4	teachers.	In	how	many	ways	could	
the	committee	be	selected	?	

	 (A)	 H$	
"# + H"	

& 	

	 (B)	 I$	
"# + I"	

& 	

	 (C)	 I$	
"# × I"	

& 	

	 (D)	 H$	
"# × H"	

& 	

	

7.	
K#+
K##

−
K+
K#

− 12+ = 0	

	 What	are	the	values	of		p		for	which	+ = L'(		satisfies	the	above	differential	equation	?	

	 (A)	 p	=	–4,			p	=	3	

	 (B)	 p	=	–3,			p	=	4	

	 (C)	 M = ±3	

	 (D)	 M = ±4	
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8.	 What	is	the	correct	expression	for	the	indefinite	integral	T(4cos## + sec##)K#	?	

	 (A)	 2# + 2sin2# + tan# + H	

	 (B)	 2# − 2sin2# + tan# + H	

	 (C)	 2# + sin2# + tan# + H	

	 (D)	 2# − sin2# + tan# + H	

	

9.	 The	graph	of		+ = ## − 4		s	shown	below.	

	

	

	 The	area	of	the	region	A	is	the	equal	to	the	area	of	the	region	B.	What	is	the	value	of	a	?	

	 (A)	 6	

	 (B)	 √6	

	 (C)	 2√3	

	 (D)	 12	

	

10.	 Harry	knows	that	each	ticket	has	a	probability	of	0.15	of	winning	a	prize	in	a	lucky	ticket	
competition.	He	buys	30	tickets.	What	is	a	general	rule	for	the	probability	distribution	of	
the	number	of	winning	tickets?	

	 (A)	 I(U = #) = H(	
") 	0.30(0.70")!(	

	 (B)	 I(U = #) = H(	
") 	0.30(0.70")!(	

	 (C)	 I(U = #) = H(	
*+ 	0.15(0.85*+!(	

	 (D)	 I(U = #) = H(	
*+ 	0.85(0.15*+!(	
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Section	II		
	
60	marks	
Attempt	all	questions	
Allow	about	1	hour	and	45	minutes	for	this	section	
	
Answer	each	question	in	the	spaces	provided.	
Your	responses	should	include	relevant	mathematical	reasoning	and/or	calculations.	
	

Question	11	(15	marks)	 	 Marks	
	 	 	 	
(a)	 An	examination	consists	of	40	multiple-choice	questions,	each	question	

having	five	possible	answers.	A	student	guesses	the	answer	to	every	question.	
Let		X		be	the	number	of	correct	answers.	What	is	V(U)	?	

2	

	 	 	
	 	 	
(b)	 A	curve	with	the	equation		+ = −#* + ## + 8# + 10		has	a	maximum	turning	

point	at		A.	The	shaded	region	shown	below,	is	bounded	by	the	curve,	the	
y-axis	and	the	line	from	O	to	A,	where	O	is	the	origin.	

	

	

	

	

	 (i)	 Show	that	the	x-coordinate	of	A	is	2.	 1	
	 (ii)	 Find	the	area	of	the	region.	 3	
	  	
	  	

(c)	 Find	the	exact	value	of		 T
1

√4 − ##

√*

√#
K#. 2	

	  	
	  	
(d)	 (i)	 Find	the	remainder	when		#* − 2## − 4# + 8		is	divided	by		# − 2	.	 1	
	 (ii)	 Hence	or	otherwise	find	all	the	solutions	to	the	equation:	 2	
	 #* − 2## − 4# + 8 = 0	 	
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(e)	 ∆ZVH	has	a	right	angle	at	D. 	
	

 

	

	 Show	that	:	 	
	 (i)	 |K̰|# = L̰ · L̰ + 2(L̰ · ]̰) + ]̰ · ]̰	 2	
	 (ii)	 |K|# = |L̰|# + |]|#	 2	
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Question	12	(15	marks)	 	 Marks	
	 	 	 	

(a)	 Find	the	exact	value	of	 T sin##K#	.

-
#
-
&

	 3	

	 	 	
	 	 	
	 	 	

(b)	 Solve		
K+
K#

= L*.			by	finding	#	as	a	function	of	+	.	 2	

	 	 	
	 	 	
	 	 	
(c)	 A	missile	is	shot	from	the	origin	O	with	initial	speed	of	64	ms-1	at	an	angle	of	

30˚	to	the	horizontal.	The	equations	of	motion	are	#̈ = 0	and	+̈ = −10	.	
	

	 (i)	 Show	that	# = 32√3b	.	 1	
	 (ii)	 Show	that	+ = 32b − 5b#	.	 2	
	 (iii)	 What	is	the	equation	of	the	trajectory	of	the	missile	?	 1	
	 	 	
	 	 	
	 	 	
(d)	 A	multiple-choice	test	contains	ten	questions.	Each	question	has	four	choices	

for	the	correct	answer.	Only	one	of	the	choices	is	correct.	A	student	guesses	
the	answers	to	all	the	questions.	

	

	 (i)	 What	is	the	probability	of	getting	all	the	questions	correct	?	 1	
	 (ii)	 What	is	the	probability	of	getting	at	most	90%	?	 1	
	 (iii)	 What	is	the	probability	of	getting	over	75%	?	 2	
	 	 	
	 	 	
	 	 	
(e)	 Find	the	angle	between	the	vectors		c̰ = −26̰ + 69		̰ and		d̰ = 46̰ − 29̰	.	 2	
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Question	13	(15	marks)	 	 Marks	
	 	 	 	
(a)	 Given	that		+ = L#( + L!#( ,	determine	the	values	of	constants	a	and	b	that	

satisfy	the	following	equation:	
3	

	
	
K#+
K##

+ c
K+
K#

+ d+ = 5L#( + L!#(	
	

	 	 	
	 	 	
(b)	

	

3	

	 A	semi-circle	with	centre	(1,	0)	and	radius	2,	lies	on	the	x-axis	as	shown	
above.	Find	the	volume	of	the	solid	of	revolution	formed	when	the	shaded	
region	is	rotated	completely	about	the	x-axis.	

	

	 	 	
	 	 	

(c)	 Using	the	substitution	f = 4 − #		or	otherwise, find		T 3#√4 − # K#.	 3	

	 	 	
	 	 	
	 	 	
(d)	 Prove	by	mathematical	induction	that:	 3	
	 i* + 2i		is	divisible	by	3	for	all	positive	integers	n	(i ≥ 1).	 	
	 	 	
	 	 	
	 	 	

(e)	 Use	the	binomial	theorem	to	expand	 j
1
2
# − 3k

&
.		Simplify	your	answer.	 3	
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Question	14	(15	marks)	 	 Marks	
	 	 	 	
(a)	 Use	the	principle	of	mathematical	induction	to	prove	that:	 3	
	

1 + 4 + 16	+. . . +	4/ =
1
3
[4/0" − 1]		

	

	 where	n	is	a	positive	integer	greater	than	or	equal	to	zero.	 	
	 	 	
	 	 	
	 	 	
(b)	 (i)	 Prove	the	trigonometric	identity		cos3n = 4cos*n − 3cosn.	 2	
	 (ii)	 Hence	find	expressions	for	the	exact	values	of	the	solutions	to	the	

equation		8c* − 6c = 1.	
3	

	 	 	
	 	 	
	 	 	
(c)	 A	population	of	platypus	has	an	initial	population	of	200.	Birth	rates	and	the	

amount	of	food	affect	the	population	of	the	platypus.	The	decrease	in	the	
population,	P,	is	given	by	the	formula:	

3	

	
I =

200
1 + 500L!"·)2

			where	o	is	a	constant	and	b	is	in	months	
	

	 How	long	will	it	take	for	only	40	platypus	to	remain?	
Give	your	answer	to	the	nearest	month.	

	

	 	 	
	 	 	
	 	 	

(d)	 (i)	 Show	that	
sec##
tan#

=
cosec#
cos#

	 2	

	 (ii)	 Use	the	substitution		f = tan#		to	find	the	exact	value	of	the	integral:	 2	

	
	 T

cosec#
cos#

K#	

-
*
-
3

	
	

	 	 	 	

	 	 	
	
	
	
	
	
	
	
	
	

End	of	paper	
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