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1.  Algebra,	2UG	2014	HSC	3	MC

STANDARD	2:
HSC	Comprehensive	Revision	Series
 -	ALGEBRA
 	 	 	 	 A1	Formulae	and	Equations	(Y11)

 	 	 	 	 A2	Linear	Relationships	(Y11)

 	 	 	 	 A4	Types	of	Relationships	(Y12)

Teacher:	Smarter	Maths

Exam	Equivalent	Time:	75	minutes	(based	on	HSC	allocation	of	1.5	minutes	approx.	per	mark)

Questions

The	diagram	shows	the	graph	of	an	equation.

 Which	of	the	following	equations	does	the	graph	best	represent?

(A) 	 

(B) 	 

(C) 	 

(D)	  

2.  Algebra,	2UG	2015	HSC	24	MC

3.  FS	Driving,	2UG	2014	HSC	22	MC

Consider	the	equation	  .

Which	of	the	following	would	be	a	correct	step	in	solving	this	equation?

(A)	  

(B)	 	

(C)	 	

(D)	 	

Heather’s	car	uses	fuel	at	the	rate	of	6.6	L	per	100	km	for	long-distance	driving	and	 8.9	L per	100	km
for	short-distance	driving.

She	used	the	car	to	make	a	journey	of	560	km,	which	included	65	km	of	short-distance driving.	 

Approximately	how	much	fuel	did	Heather’s	car	use	on	the	journey?

(A) 	 

(B) 	 

(C) 	 

(D)	  
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4.  FS	Driving,	2UG	2016	HSC	10	MC

5.  Algebra,	2UG	2010	HSC	7	MC

Caroline	drinks	two	small	bottles	of	wine	over	a	three-hour	period.	Each	of	these	bottles	contains	2.3
standard	drinks.	Caroline	weighs	53	kg.

Using	the	formula	below,	what	is	Caroline's	approximate	blood	alcohol	content	(BAC)	at	the	end	of	this
period?
 

 

where 	 	 	is	the	number	of	standard	drinks	consumed

	is	the	number	of	hours	drinking

	is	the	person's	mass	in	kilograms
 

(A)	 	

(B)	 	

(C)	 	

(D)	 	  

If	  ,	what	is	the	value	of	 

(A) 	   

(B) 	 

(C) 	 

(D)   

6.  FS	Driving,	2UG	2011	HSC	21	MC

7.  Algebra,	2UG	2009	HSC	16	MC

A	train	departs	from	Town	 	at	3.00	pm	to	travel	to	Town	 .	Its	average	speed	for	the
journey	is	90	km/h,	and	it	arrives	at	5.00	pm.	A	second	train	departs	from	Town	 	at
3.10	pm	and	arrives	at	Town	 	at	4.30	pm.

What	is	the	average	speed	of	the	second	train?

(A) 	

(B) 	

(C) 	

(D) 	

The	time	for	a	car	to	travel	a	certain	distance	varies	inversely	with	its	speed.

Which	of	the	following	graphs	shows	this	relationship?
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8.  Algebra,	2UG	2010	HSC	13	MC

The	number	of	hours	that	it	takes	for	a	block	of	ice	to	melt	varies	inversely	with	the	temperature.	At
30°C	it	takes	8	hours	for	a	block	of	ice	to	melt.

How	long	will	it	take	the	same	size	block	of	ice	to	melt	at	12°C?	 

(A) 	   

(B) 	 

(C) 	 

(D)	  

9.  Algebra,	2UG	2011	HSC	20	MC

A	function	centre	hosts	events	for	up	to	500	people.	The	cost	 ,	in	dollars,	for	the	centre
to	host	an	event,	where	 	people	attend,	is	given	by:

The	centre	charges	$100	per	person.	Its	income	 ,	in	dollars,	is	given	by:

 

How	much	greater	is	the	income	of	the	function	centre	when	500	people	attend	an	event,	than	its
income	at	the	breakeven	point?

(A)	

(B)	

(C)	  

(D)	
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10.  Algebra,	2UG	2004	HSC	16	MC

George	drew	a	correct	diagram	that	gave	the	solution	to	the	simultaneous	equations
	 and	  .

Which	diagram	did	he	draw?

11.  Algebra,	2UG	2004	HSC	22	MC

12.  Algebra,	2UG	2005	HSC	17	MC

13.  Algebra,	2UG	2007	HSC	15	MC

John	knows	that

•	one	Australian	dollar	is	worth	0.62	euros
•	one	Vistabella	dollar	  	 is	worth	1.44	euros.

John	changes	25	Australian	dollars	to	Vistabella	dollars.

How	many	Vistabella	dollars	will	he	get?

(A) 	 

(B) 	 

(C) 	 

(D)	 	

The	total	cost,	 ,	of	a	school	excursion	is	given	by	  ,	where	 	is	the	number	of	students.

If	three	extra	students	go	on	the	excursion,	by	how	much	does	the	total	cost	increase?

(A) 	 

(B) 	 

(C) 	 

(D)	 	

If	pressure	( )	varies	inversely	with	volume	( ),	which	formula	correctly	expresses	  	 in	terms	of	 
 and	  ,	where	  	 is	a	constant?

(A) 	 

(B) 	 

(C) 	 

(D)	  
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14.  Algebra,	2UG	2007	HSC	19	MC

15.  Algebra,	2UG	2015	HSC	13	MC

Which	of	the	following	correctly	expresses	  	 as	the	subject	of	  ?

(A) 	 

(B) 	 

(C) 	 

(D)	  

What	is	the	equation	of	the	line	 ?

(A)	  

(B)	  

(C)	  

(D)	 	

16.  FS	Health,	2UG	2014	HSC	4	MC

17.  Algebra,	2UG	2013	HSC	22	MC

Young’s	formula	below	is	used	to	calculate	the	required	dosages	of	medicine	for	children aged	1–12
years.
 

 

 

How	much	of	the	medicine	should	be	given	to	an	18-month-old	child	in	a	24-hour	period if	each	adult
dosage	is	45	mL?	The	medicine	is	to	be	taken	every	6	hours	by	both	adults and	children.

(A) 	 

(B) 	 

(C) 	 

(D)	  

Leanne	wants	to	build	a	rectangular	vegetable	garden	in	her	backyard.	She	has	20	metres	of	fencing
and	will	use	a	wall	as	one	side	of	the	garden.	The	plan	for	her	garden	is	shown,	where	  	 metres	is	the
width	of	her	garden.
 

 

Which	equation	gives	the	area,	  ,	 of	the	vegetable	garden?

(A) 	 

(B) 	 

(C) 	 

(D)	  
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18.  Algebra,	2UG	2007	HSC	18	MC

Chris	started	to	make	this	pattern	of	shapes	using	matchsticks.

 

If	the	pattern	of	shapes	is	continued,	which	shape	would	use	exactly	  	 matchsticks?

(A) 	 Shape	 

(B) 	 Shape	 

(C) 	 Shape	 

(D) 	 Shape	 

19.  Algebra,	STD2	2014	HSC	26d

What	does	this	indicate	about	the	heights	of	girls	aged	6	to	11?	 	(1	mark)

20.  Algebra,	STD2	A2	SM-Bank	03

Give	ONE	reason	why	this	equation	is	not	suitable	for	predicting	heights	of	girls	older	than	12.	 
(1	mark)

Draw	each	graph	on	the	grid	below	and	hence	solve	the	simultaneous	equations. 	(3	marks)

 	 (3	marks)

 

The	average	height,	 ,	in	centimetres,	of	a	girl	between	the	ages	of	6	years	and	11	years	can	be
represented	by	a	line	with	equation

where	 	is	the	age	in	years. For	this	line,	the	gradient	is	6.

(i)

(i)
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21.  Algebra,	2UG	2009	HSC	28c

22.  Algebra,	2UG	2013	HSC	29a

The	height	above	the	ground,	in	metres,	of	a	person’s	eyes	varies	directly	with	the	square	of	the
distance,	in	kilometres,	that	the	person	can	see	to	the	horizon.

A	person	whose	eyes	are	1.6	m	above	the	ground	can	see	4.5	km	out	to	sea.

How	high	above	the	ground,	in	metres,	would	a	person’s	eyes	need	to	be	to	see	an	island	that	is	15	km
out	to	sea?	Give	your	answer	correct	to	one	decimal	place.	 	(3	marks)

Sarah	tried	to	solve	this	equation	and	made	a	mistake	in	Line	2. 

Copy	the	equation	in	Line	1	into	your	writing	booklet	and	continue	your	solution	to	solve	this	equation
for	  .

Show	all	lines	of	working.	 	(2	marks)

Write	an	equation	to	represent	the	total	cost,	 ,	of	running	the	call	centre	for	a	week	in	which	
phone	calls	are	made.  (1	mark)
By	graphing	this	equation	on	the	axes	above,	determine	the	number	of	phone	calls	the	charity
needs	to	make	in	order	to	break	even.	 (2	marks)

23.  Algebra,	2UG	2015	HSC	28f

24.  Algebra,	2UG	2018	HSC	28b

A	charity	seeks	to	raise	money	by	telephoning	people	at	random	from	a	call	centre	and	asking	them	to
donate.

Over	the	years,	this	charity	has	found	that	the	amount	of	money	raised	 	is	related	to	the	number

of	telephone	calls	made	 .	A	graph	of	this	relationship	is	shown.
 

 

It	costs	the	charity	$2100	per	week	to	run	the	call	centre.	It	also	costs	an	average	of	50	cents	per
telephone	call.

(i)

(ii)

 

Solve	the	equation 	 ,	leaving	your	answer	as	a	fraction. 	(3	marks)
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25.  Algebra,	STD2	A2	SM-Bank	02

26.  FS	Driving,	2UG	2015	HSC	30d

The	weight	of	a	steel	beam,	 ,	varies	directly	with	its	length,	 .

A	1200	mm	steel	beam	weighs	144	kg.

Calculate	the	weight	of	a	750	mm	steel	beam. 	(2	marks)

Claire	is	driving	on	a	motorway	at	a	speed	of	110	kilometres	per	hour	and	has	to	brake	suddenly.	She
has	a	reaction	time	of	2	seconds	and	a	braking	distance	of	59.2	metres.

Stopping	distance	can	be	calculated	using	the	following	formula
 

 
What	is	Claire's	stopping	distance. 	(2	marks)

Complete	the	table	below	by	�lling	in	the	THREE	missing	values.	 	(1	mark)
 

 
Using	the	values	from	the	table,	draw	the	graph	showing	the	relationship between	  	 and	  .	 	(2
marks) 
 

 
What	equation	represents	the	relationship	between	  	 and	  ?	 	(1	mark)

Give	ONE	limitation	of	this	equation	in	relation	to	this	context.	 	(1	mark)

Is	it	possible	for	the	cost	per	person	to	be	$94?	Support	your	answer	with appropriate
calculations.	 	(1	mark)

27.  Algebra,	2UG	2014	HSC	29a

The	cost	of	hiring	an	open	space	for	a	music	festival	is 	$120	000.	The	cost	will be	shared	equally	by	the
people	attending	the	festival,	so	that	  	 (in	dollars)	is the	cost	per	person	when	  	 people	attend	the
festival.

 

(i)

(ii)

(iii)

(iv)

(v)
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Find	the	equation	of	the	line	 . 	 (1	mark)

Explain	why	this	line	is	only	relevant	between	 	and	 	for	this	factory. 	   (1	mark)

The	pro�t	per	week,	 ,	can	be	found	by	using	the	equation
 
 	 	 	 .
 
Compare	the	pro�ts	at	 	and	 .	 	 	(2	marks)

28.  Algebra,	2UG	2009	HSC	24d

A	factory	makes	boots	and	sandals.	In	any	week

•	the	total	number	of	pairs	of	boots	and	sandals	that	are	made	is	200
•	the	maximum	number	of	pairs	of	boots	made	is	120
•	the	maximum	number	of	pairs	of	sandals	made	is	150.

The	factory	manager	has	drawn	a	graph	to	show	the	numbers	of	pairs	of	boots	( )	and	sandals	( )	that
can	be	made.
 

 

(i)

(ii)

(iii)

 

 

What	is	the	value	of	 ?	 (1	mark)

29.  Algebra,	2UG	2016	HSC	29b

What	is	the	daily	growth	rate	of	the	pig’s	mass?	Write	your	answer	as	a	percentage.	 (1	mark)

The	mass	 	kg	of	a	baby	pig	at	age	 	days	is	given	by	  	 where	 	is	a	constant.	The	graph
of	this	equation	is	shown.
 

(i)

(ii)
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1.  Algebra,	2UG	2014	HSC	3	MC

2.  Algebra,	2UG	2015	HSC	24	MC

3.  FS	Driving,	2UG	2014	HSC	22	MC

Worked	Solutions
4.  FS	Driving,	2UG	2016	HSC	10	MC

♦♦	Only	31%	of	students	answered
correctly!

5.  Algebra,	2UG	2010	HSC	7	MC
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♦	Mean	mark	49%

6.  FS	Driving,	2UG	2011	HSC	21	MC

♦ Mean	mark	38%

7.  Algebra,	2UG	2009	HSC	16	MC

 

 

 

 

 

 

 

 

 

♦ Mean	mark	50% 

8.  Algebra,	2UG	2010	HSC	13	MC

♦	Mean	mark	50%
COMMENT: Students	can	read	the

income	levels	directly	off	the	graph

to	save	time	and	then	check	with

the	equations	given.

9.  Algebra,	2UG	2011	HSC	20	MC
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10.  Algebra,	2UG	2004	HSC	16	MC

11.  Algebra,	2UG	2004	HSC	22	MC

 

 

 

 

12.  Algebra,	2UG	2005	HSC	17	MC

13.  Algebra,	2UG	2007	HSC	15	MC

14.  Algebra,	2UG	2007	HSC	19	MC
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♦	Mean	mark	48%.

15.  Algebra,	2UG	2015	HSC	13	MC

♦	Mean	mark	42%

16.  FS	Health,	2UG	2014	HSC	4	MC

♦♦♦	Mean	mark	24%	(lowest	mean	of
any	MC	question	in	2013	exam)

17.  Algebra,	2UG	2013	HSC	22	MC

 

 

 

 

 

18.  Algebra,	2UG	2007	HSC	18	MC

19.  Algebra,	STD2	2014	HSC	26d
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20.  Algebra,	STD2	A2	SM-Bank	03

♦♦	Mean	mark	22%
CRITICAL	STEP:	Reading	the	�rst

line	of	the	question	carefully	and

establishing	the	relationship	

	is	the	key	part	of	solving

this	question.

21.  Algebra,	2UG	2009	HSC	28c

♦♦	Mean	mark	27%
STRATEGY: The	RHS	of	the

equation	increases	from	1	to	15

(from	Line	1	to	Line	2),	indicating

both	sides	must	have	been

multiplied	by	15.

22.  Algebra,	2UG	2013	HSC	29a

(i)	 

 

(ii)	

  	

 

 

 

	

	 	 	

	

♦	Mean	marks	of	48%	and	32%	for
parts	(i)	and	(ii)	respectively.

23.  Algebra,	2UG	2015	HSC	28f

♦	Mean	mark	35%.

24.  Algebra,	2UG	2018	HSC	28b

i. 	 

 

ii.
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25.  Algebra,	STD2	A2	SM-Bank	02

♦	Mean	mark	34%.

26.  FS	Driving,	2UG	2015	HSC	30d

 

 

 

 

 

 

 

 

♦ Mean	mark	48%

♦♦♦	Mean	mark	7%

COMMENT:	When	asked	for

limitations	of	an	equation,	look

carefully	at	potential	restrictions

with	respect	to both	the	domain	and

range.

27.  Algebra,	2UG	2014	HSC	29a

(i) 

 

(ii) 

 

(iii)	 	

 

(iv)	 	

 	

 	

 

(v)	 	
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♦ Mean	mark	38%

♦♦♦	Mean	mark	part	(i)	14%. 
Using	 	is	a	less	ef�cient

but	equally	valid	method,	using 	

 	and 	 	( -

intercept).

♦ Mean	mark	49%

♦ Mean	mark	40%.

28.  Algebra,	2UG	2009	HSC	24d

 

(i) 	   

 

(ii) 	

 

(iii) 	

 

 

 

 

 

♦	Mean	mark	48%.

♦♦♦	Mean	mark	part	(ii)	6%.
MARKER'S	COMMENT:

Interpretation	of	the	exponential

was	very	poorly	understood.

29.  Algebra,	2UG	2016	HSC	29b

(i) 	 

 

(ii) 	 
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