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• Reading	time	–	10	minutes	
• Working	time	–	3	hours	
• Write	using	black	pen	
• Calculators	approved	by	NESA	may	be	used	
• A	reference	sheet	is	provided	
• For	questions	in	Section	I,	use	the	Multiple-Choice	answer	sheet	provided	
For	questions	in	Section	II:	

o Answer	the	questions	in	the	space	provided	
o Show	relevant	mathematical	reasoning	and/or	 calculations	
o Marks	may	not	be	awarded	for	incomplete	or	poorly	

presented	solutions,	or	where	multiple	solutions	are	
provided	

 

 

	

	
Section	I	–	10	marks	(pages	2	–	8)	

• Attempt	Questions	1	–	10	
• Allow	about	15	minutes	for	this	
section	

	
Section	II	–	90	marks	(pages	9	–	37)	

• Attempt	Questions	11	–	33	
• Allow	about	2	hours	and	45	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	provided	for	Questions	1	to	10.	
	
	

1. There	are	42	members	in	a	dancing	school.	10	members	do	neither	Hip	Hop	nor	Jazz,		
15	do	both	Hip	Hop	and	Jazz,	and	there	are	20	members	who	do	Jazz	altogether.	
	
Given	that	a	member	chosen	at	random	does	Hip	Hop,	what	is	the	probability	that	this	
member	does	not	do	Jazz?	
	
	
(A) 	

(B) 	

(C) 	

(D) 	

	
	

2. What	is	the	correct	solution	to	∫ _! + _"#	ab?	
	
(A) _!b + 4_"# + c	

(B) 	

(C) 2_! + 4_"# + c	

(D) 	
	
	
	

4
9 

5
9 

2
7 

9
14 

_!b + _"#
4 + c 

_!
2 + _"#

4 + c 
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3. Which	interval	gives	the	range	of	the	function	d = 5 − 2 sin 3b?	

	
(A) [−2, 2]	
(B) [3, 7]	
(C) [2, 8]	
(D) [2, 7]	

	
	

4. Which	point	on	the	following	diagram	has	d > 0,		 	 and	 	 		?	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

(A) A	
(B) B	
(C) C	
(D) D	

	
	
	
	

	adab > 0 

a!d
ab! < 0 
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5. The	diagram	below	shows	the	graph	of	d = b! + kb + l,	where	k	and	l	are	constants.	

	
	
	
	
	
	
	

	
	
Which	of	the	following	are	true?	
	
(A) k > 0	and	l > 0	
(B) k > 0	and	l < 0	
(C) k < 0	and	l > 0	
(D) k < 0	and	l < 0	

	
	

6. Given	that	the	graph	of	d = n(b)	has	a	local	maximum	at	(−4, 3),	what	will	the	graph	of	
						have?	

	
(A) A	local	minimum	at	(−8,−6)	

(B) A	local	minimum	at	(−2,−6)	

(C) A	local	maximum	at	(−8, 6)		

(D) 	A	local	maximum	at	(−2, 6)	
	
	

d = −2n p	12 bq 
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7. A	vessel	initially	contains	100	litres	of	water.	It	is	being	emptied	at	a	rate	of		

where	r	is	the	volume	in	litres	after	s	minutes.	
	
Which	of	the	following	gives	the	exact	volume	of	water	(in	litres)	remaining	in	the	vessel	
after	five	minutes?	
	
(A) 10 + 20 ln 6	
(B) 90 − 20 ln 6	
(C) 90 + 20 ln 6	
(D) 	110 + 20 ln 6	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

ar
as = −2 − 20

s + 1 
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8. Part	of	the	graph	of	d = n(b)	is	shown	below.		

	
The	horizontal	line,	d = k,	is	a	tangent	to	the	local	maximum	at	uk, n(k)v.	The	shaded	
area	is	bounded	by	the	graph	of	d = n(b),	the	coordinate	axes,	and	the	horizontal	line.	
	
	
	
	
	
	
	
	
	

	

	
	
Which	is	the	correct	expression	for	the	area	of	the	shaded	region?	
	
(A) 	

(B) 	

(C) 	

(D) 		

	
	
	
	

wn(k) − x n(b)
$

%

	ab 

wn(k) + x n(b)
$

%

	ab 

kn(k) − x n(b)
$

%

	ab 

x n(b)
$

&

	ab − kn(k) 
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9. The	graph	below	shows	the	velocity,	y	m/s,	of	a	particle	moving	along	a	straight	line	for	

the	first	8	seconds.	
	
The	areas	between	the	velocity	curve	and	the	time	(s)	axis	during	this	time	interval	are	
as	shown	below.	
	
	
	
	
	
	
	

	
Given	that	the	displacement	of	the	particle	at	s = 0	is	4	m,	find	the	displacement	of	the	
particle	at	s = 8	seconds.	
	
(A) b = 2	m	
(B) b = 3	m	
(C) b = 7	m	
(D) b = 24	m	
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10. 	The	functions	ℎ(b)	and	{(b)	are	defined	for	all	real	b,	and	ℎ(b) = [{(b)]".	

	Given	that	ℎ'(−2) = 96,	{'(−2) = −3,	what	is	the	value	of	ℎ(−2)?	
	
(A) −16	
(B) −2	
(C) 2	
(D) 	16	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
End	of	Section	I	
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Section	II	–	Booklet	1			
	
Attempt	Questions	11	–	26	(53	marks)	
Allow	about	95	minutes	for	Section	II	–	Booklet	1	
	
• Answer	the	questions	in	the	spaces	provided.	These	spaces	provide	guidance	for	the	

expected	length	of	response.	
• Your	responses	should	include	relevant	mathematical	reasoning	and/or	calculations.	
• Extra	writing	space	is	provided	on	pages	22-23	of	Booklet	1.	If	you	use	this	space,	

clearly	indicate	which	question	you	are	answering.	

	

	 	
Question	11	(1	mark)	 	
	 	
The	first	three	terms	of	an	arithmetic	sequence	are	5,	9,	and	13.		
	
Find	the	19th	term.	

1	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

Question	12	(2	marks)	 	
	 	
Find	the	equation	of	the	tangent	to	the	curve																																						at	the	point	(2, 8).	 2	
	
…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

 

	
d = 1 + 2b! − 4

b! 
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Question	13	(4	marks)	 	
	 	
The	probability	distribution	of	a	discrete	random	variable	}	is	given	in	the	table	below.	
	

b	 0	 2	 3	 5	
P(} = b)	 0.3	 2~	 3~	 0.1	

	
	

	

(a) Find	the	value	of	~.	 1	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

(b) Calculate	the	expected	value,	�(}).	 1	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

(c) Hence,	find	the	standard	deviation.	 1	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

(d) Find	�(}	is	odd).	 1	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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Question	14	(2	marks)	 	
	 	
Evaluate																														correct	to	4	decimal	places.	 2	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

Question	15	(3	marks)	 	
	 	
Solve	the	equation	sin! b − √3 sin b cos b = 0	for	0 ≤ b ≤ 2�.	 3	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

 

 

	

# $
√$# + 2 	($

$

%
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Question	16	(4	marks)	 	
	 	
In	the	diagram	below,	a	car	travels	8	km	on	a	bearing	of	080°	from	Town	A	to	Town	B.		
	
It	then	travels	13	km	on	a	bearing	of	132°	from	Town	B	to	Town	C.	

	

(a) Find	the	size	of	∠��c.	 1	

…………………………………………………………………………………………………………… 	

(b) Find	the	bearing	of	Town	C	from	Town	A.	 3	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

 

	



St	George	Girls	High	School	

Year	12	–	Mathematics	Advanced	–	2026	Trial	HSC	Examination	 	Page	13	
	

 

Question	17	(3	marks)	 	
	 	
The	graph	of	d = n(b)	passes	through	the	points	(2, 5)	and	(3, w).		
If	its	gradient	function	is	given	by	n'(b) = 3b! − 4b,	find	the	value	of	w.	
	

3	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

Question	18	(3	marks)	 	
	 	
Prove	that	 	 	 	 								.	 3	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

sec b + tan b = cos b
1 − sin b 
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Question	19	(5	marks)	 	
	 	
A	charity	starts	a	fundraising	drive,	and	records	
the	donations	received	each	week	for	the	first	four	
weeks	after	the	drive	is	launched.		
	
The	graph	on	the	right	shows	the	results.	
	
The	director	of	the	charity	notices	that	the	amount	
of	donations	received	each	week	follows	a	
geometric	sequence.		
	
She	makes	some	predictions	of	the	future	
donations,	by	assuming	that	the	same	pattern	will	
be	followed.		

	

(a) Find	the	common	ratio.	 1	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

(b) How	much	would	she	predict	to	be	received	in	Week	8	(to	the	nearest	dollar)?	 1	
…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

(c) What	total	amount	would	be	raised	in	the	first	thirteen	weeks?	 1	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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(d) She	claims	that	the	drive	will	never	raise	more	than	$8100	in	total.	
	
Explain	how	she	can	make	this	prediction,	and	why	she	decides	to	launch	a	
new	fundraising	drive	after	Week	13.	

2	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

Question	20	(3	marks)	 	
	 	
The	population	of	Victoria	Street	in	Kogarah	can	be	modelled	by	the	function		
r = 1500_(&.&*+,	where	s	is	the	number	of	years	since	the	1st	of	January	2026.	

	

(a) Find	the	population	of	Victoria	Street	at	the	end	of	September	2026.	 1	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

(b) Find	the	rate	at	which	the	population	of	Victoria	Street	is	changing	on	the	1st	of	
January	2031.	
	
Give	your	answer	correct	to	the	nearest	whole	number.	

2	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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Question	21	(3	marks)	 	
	 	
Solve	the	following	simultaneous	equations:	

log, b + log, d = 8	
log# d = 3	

3	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

	

Question	22	(3	marks)	 	
	 	
The	area	enclosed	by	the	curve	d = b!,	the	d-axis	and	the	line	d = w,	where	w > 0,	in	the	
first	quadrant	is	exactly	10	units!.	Find	the	value	of	w	correct	to	2	decimal	places.	

3	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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Question	23	(3	marks)	 	
	 	
The	triangle	��c	is	inside	a	sector	that	has	a	central	angle	of		!-

,
	,	as	shown	in	the	

diagram	below.	
	
	
	
	
	
	
	
	
	
	
	
The	lengths	of	the	sector	and	triangle	are	as	follows:	

• �c = 8√3	cm		
• �c = ��	
• �c = �� = 2�c	

	
Find	the	exact	area	of	the	shaded	region.	
	

3	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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Question	24	(6	marks)	 	
	 	
In	a	particular	city,	the	probability	that	it	will	snow	on	Monday	is	b.	
If	it	does	snow	on	Monday,	the	probability	that	it	will	snow	on	Tuesday	is	.

"
b.	

If	it	does	not	snow	on	Monday,	the	probability	that	it	will	snow	on	Tuesday	is	b.	

	

(a) Let	�	be	the	probability	that	it	snows	on	any	given	day.	Complete	the	
probability	tree	diagram	below.	

2	

 	

(b) Find	an	expression,	in	terms	of	b,	that	gives	the	probability	that	it	will	snow	on	
Tuesday.	

2	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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(c) Find	the	greatest	probability	of	snow	on	Tuesday	by	first	finding	the	value	of	b.	 2	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

Question	25	(2	marks)	 	
	 	
The	trigonometric	function	below	is	de�ined	by	the	equation	d = w sin[k(s + l)] + a.		
	
	
	
	
	
	
	
	
	
	
	
	
	
Find	the	values	of	w, k, l	and	a	correct	to	2	decimal	places	where	required.	

2	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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Question	26	(6	marks)	 	
	 	
The	figure	above	shows	the	curve	with	equation	n(b) = (1 + b)(5 − b),	and	the	curve	
with	equation	d = {(b).		
	
Both	curves	meet	the	d-axis	at	the	point	�.		
	
	
	
	
	
	
	
	
	
The	curve	with	equation	d = {(b)	can	be	obtained	by	a	series	of	transformations	of	the	
curve	with	equation	d = n(b).	
	

	

(a) List	the	sequence	of	transformations	applied	to	n(b)	to	give	{(b),	and	hence	
find	the	equation	of	the	curve	d = {(b).	

3	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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(b) Calculate	the	area	bounded	by	the	two	curves	d = n(b)	and	d = {(b).	 3	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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Extra	writing	space.	
If	you	use	this	space,	clearly	indicate	which	question	you	are	answering.	
	
……………………………………………………………………………………………………………………. 

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

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

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

 

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

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

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

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

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

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

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

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

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

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

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

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

 

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

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

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

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

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

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

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

……………………………………………………………………………………………………………………. 
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Extra	writing	space.	
If	you	use	this	space,	clearly	indicate	which	question	you	are	answering.	
	
……………………………………………………………………………………………………………………. 

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

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

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

 

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

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

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

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

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

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

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

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

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

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

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

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

 

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

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

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

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

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

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

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

……………………………………………………………………………………………………………………. 
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Section II  
	
	
Section	II	–	Booklet	2	
	
Attempt	Question	27	–	33	(37	marks)	
Allow	about	70	minutes	for		
Section	II	–	Booklet	2	
	
	
Instructions 

 
• Write	your	Teacher’s	Name	and	Student	Number	

at	the	top	of	this	page.		
• Answer	the	questions	in	the	spaces	provided.	

These	spaces	provide	guidance	for	the	expected	
length	of	response.	

• Your	responses	should	include	relevant	
mathematical	reasoning	and/or	calculations.	

• Extra	writing	space	is	provided	on	pages	38-39	of	
Booklet	2.	If	you	use	this	space,	clearly	indicate	
which	question	you	are	answering.	

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q27	–	Q29	 /14	

Q30	–	Q31	 /12	

Q32	–	Q33	 /11	

		 	 	 	 	 	 Please	turn	over	
	

Student	Number:	

Teacher:	

BOOKLET 2 
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Question	27	(3	marks)	 	
	 	

(a) Differentiate	2b cos b.	 1	
…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

(b) Hence,	find		 	 	.	 2	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

Question	28	(5	marks)	 	
	 	
The	number	of	hours,	ℎ,	of	daylight	in	a	certain	city	can	be	modelled	by	the	function	of	
the	form	 	 	 	 	 								for	1 ≤ s ≤ 366,	where	s	is	the	number	of	
days	from	the	1st	of	January	in	a	leap	year.		
For	example,	s = 1	corresponds	to	the	1st	of	January	and	s = 366	corresponds	to	31st	of	
December.	
	

	

(a) Find	the	maximum	number	of	hours	of	daylight.	 1	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

 

	

xb sin b ab 

ℎ(s) = 12 + 5
2 cos �

�
183 (s − 22)� 
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(b) On	what	date	does	this	occur	for	the	first	time?	 1	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

(c) On	how	many	days	of	the	year	is	the	number	of	hours	of	daylight	at	least	10	
hours	and	45	minutes?	

3	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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Question	29	(6	marks)	 	
	 	
The	diagram	below	shows	the	graph	of	d = (b − 1)" − 2(b − 1)! + 4.	
	
	
	
	
	
	
	
	
	
	
The	shaded	area,	�.,	is	the	area	enclosed	between	the	b-axis,	the	curve	and	the	lines		
b = 0	and	b = 3.	

	

(a) Use	three	applications	of	the	Trapezoidal	rule	to	estimate	the	area	�..	 2	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

(b) Explain	why		 	 	 	 	 	 	 	 	.	 	 1	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

# ($ − 1)( − 2($ − 1)# + 4	($
)

%

= # $( − 2$#
#

*$

+ 4	($	 
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(c) Hence,	or	otherwise,	find	the	exact	value	of	�..	 2	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

(d) Explain	why	the	approximation	found	for	�.	in	part	(a)	is	greater	than	the	
exact	value	of	�.	found	in	part	(c).	
	
You	may	wish	to	draw	on	the	diagram	below	to	illustrate	your	answer.	
	
	
	
	
	
	
	
	
	
	
		
	
	
	

1	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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Question	30	(7	marks)	 	
	 	
Consider	the	function	with	equation	d = b,_#.	
This	will	have	the	following	derivatives	(do	NOT	prove	this).	

ad
ab = b!_#(b + 3)	
a!d
ab! = b_#(b! + 6b + 6)	

	

(a) Find	any	stationary	points	and	determine	their	nature.	 2	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

(b) Describe	what	happens	to	the	function	as	b → ±∞.	 2	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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(c) Find	the	global	minimum	value	of	d = b,_#.	 1	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

(d) You	are	given	that	(−4.7, −0.9)	and	(−1.3, −0.6)	are	points	of	inflection.		
	
Sketch	the	graph	of	d = b,_#.	

2	
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Question	31	(5	marks)	 	
	 	
A	particle	starts	to	move	from	the	origin	along	the	b-axis.	
Its	velocity	at	time,	s	seconds,	is	given	by		 	 											metres	per	second.	

	

(a) Find	the	acceleration	of	the	particle	after	2	seconds.	 2	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

(b) Explain	why	the	particle	is	never	at	rest.	 1	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

 

 

 

 

 

 

 

	

y = 8 + 6
2s + 1		 
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(c) Find	the	exact	distance	travelled	by	the	particle	between	s = 0	and	s = 4.	 2	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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Question	32	(5	marks)	 	
	 	
A	plan	for	a	cycling	track	is	shown	below.		
	
It	is	comprised	of	two	equal	straight	sections	which	are	b	km	long,	and	two	semicircular	
sections	with	diameters	8d	km	and	12d	km	respectively.	
	
	
	
	
	
	
	
	
	
	
The	average	speed	of	a	cyclist	on	the	track	is	given	by	� = 10�d(b! + 6b + 5)	km/h.	
	

	

(a) Show	that	the	total	distance	around	the	track	is	given	by	� = 10�d + 2b.	 1	
…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

(b) Given	that	the	total	length	of	the	track	is	to	be	6	km,	show	that																					.	 1	
…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

d = 3 − b
5�  
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(c) Hence,	find	the	value	of	b	which	gives	the	maximum	average	speed	around	the	
track.	

3	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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Question	33	(6	marks)	 	
	 	
In	a	laboratory	environment,	a	certain	bacteria	culture	grows	such	that	its	population	
size	in	the	�/0	hour	is	given	by	�1 = k × 101(.,	where	k > 0.	
	
Let	�1 = log.&(�1).		
	

	

(a) Given	that	�. + �! + �, +⋯+ �.& = 25,	show	that	k = 0.01.	 3	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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(b) Find	the	smallest	value	of	�	such	that	�. + �! + �, +⋯+ �1 > 50.	 3	

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

	

END	OF	EXAMINATION	
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Extra	writing	space.	
If	you	use	this	space,	clearly	indicate	which	question	you	are	answering.	
	
……………………………………………………………………………………………………………………. 

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

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

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

 

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

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

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

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

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

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

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

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

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

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

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

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

 

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

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

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

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

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

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

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

……………………………………………………………………………………………………………………. 
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Extra	writing	space.	
If	you	use	this	space,	clearly	indicate	which	question	you	are	answering.	
	
……………………………………………………………………………………………………………………. 

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

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

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

 

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

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

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

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

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

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

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

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

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

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

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

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

 

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

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

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

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

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

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

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

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

 

	



St	George	Girls	High	School	

Year	12	–	Mathematics	Advanced	–	2026	Trial	HSC	Examination	 	 Page	2	
	

 

Section	I			
	
10	marks	
Attempt	Questions	1	–	10	
Allow	about	15	minutes	for	this	section	
	
Use	the	Multiple-Choice	Answer	Sheet	provided	for	Questions	1	to	10.	
	
	

1. There	are	42	members	in	a	dancing	school.	10	members	do	neither	Hip	Hop	nor	Jazz,		
15	do	both	Hip	Hop	and	Jazz,	and	there	are	20	members	who	do	Jazz	altogether.	
	
Given	that	a	member	chosen	at	random	does	Hip	Hop,	what	is	the	probability	that	this	
member	does	not	do	Jazz?	
	
	
(A) 	

(B) 	

(C) 	

(D) 	

	
	

2. What	is	the	correct	solution	to	∫ T! + T"#	VW?	
	
(A) T!W + 4T"# + X	

(B) 	

(C) 2T! + 4T"# + X	

(D) 	
	
	
	

4
9 

5
9 

2
7 

9
14 

T!W + T"#
4 + X 

T!
2 + T"#

4 + X 
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3. Which	interval	gives	the	range	of	the	function	\ = 5 − 2 sin 3W?	

	
(A) [−2, 2]	
(B) [3, 7]	
(C) [2, 8]	
(D) [2, 7]	

	
	

4. Which	point	on	the	following	diagram	has	\ > 0,		 	 and	 	 		?	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

(A) A	
(B) B	
(C) C	
(D) D	

	
	
	
	

	V\VW > 0 
V!\
VW! < 0 
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5. The	diagram	below	shows	the	graph	of	\ = W! + dW + e,	where	d	and	e	are	constants.	

	
	
	
	
	
	
	

	
	
Which	of	the	following	are	true?	
	
(A) d > 0	and	e > 0	
(B) d > 0	and	e < 0	
(C) d < 0	and	e > 0	
(D) d < 0	and	e < 0	

	
	

6. Given	that	the	graph	of	\ = g(W)	has	a	local	maximum	at	(−4, 3),	what	will	the	graph	of	
						have?	

	
(A) A	local	minimum	at	(−8,−6)	

(B) A	local	minimum	at	(−2,−6)	

(C) A	local	maximum	at	(−8, 6)		

(D) 	A	local	maximum	at	(−2, 6)	
	
	

\ = −2g p	12 Wq 
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7. A	vessel	initially	contains	100	litres	of	water.	It	is	being	emptied	at	a	rate	of		

where	k	is	the	volume	in	litres	after	l	minutes.	
	
Which	of	the	following	gives	the	exact	volume	of	water	(in	litres)	remaining	in	the	vessel	
after	five	minutes?	
	
(A) 10 + 20 ln 6	
(B) 90 − 20 ln 6	
(C) 90 + 20 ln 6	
(D) 	110 + 20 ln 6	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Vk
Vl = −2 − 20

l + 1 
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8. Part	of	the	graph	of	\ = g(W)	is	shown	below.		

	
The	horizontal	line,	\ = d,	is	a	tangent	to	the	local	maximum	at	ud, g(d)v.	The	shaded	
area	is	bounded	by	the	graph	of	\ = g(W),	the	coordinate	axes,	and	the	horizontal	line.	
	
	
	
	
	
	
	
	
	

	

	
	
Which	is	the	correct	expression	for	the	area	of	the	shaded	region?	
	
(A) 	

(B) 	

(C) 	

(D) 		

	
	
	
	

pg(d) − x g(W)
$

%

	VW 

pg(d) + x g(W)
$

%

	VW 

dg(d) − x g(W)
$

%

	VW 

x g(W)
$

&

	VW − dg(d) 
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9. The	graph	below	shows	the	velocity,	r	m/s,	of	a	particle	moving	along	a	straight	line	for	

the	first	8	seconds.	
	
The	areas	between	the	velocity	curve	and	the	time	(l)	axis	during	this	time	interval	are	
as	shown	below.	
	
	
	
	
	
	
	

	
Given	that	the	displacement	of	the	particle	at	l = 0	is	4	m,	find	the	displacement	of	the	
particle	at	l = 8	seconds.	
	
(A) W = 2	m	
(B) W = 3	m	
(C) W = 7	m	
(D) W = 24	m	
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10. 	The	functions	ℎ(W)	and	u(W)	are	defined	for	all	real	W,	and	ℎ(W) = [u(W)]".	

	Given	that	ℎ'(−2) = 96,	u'(−2) = −3,	what	is	the	value	of	ℎ(−2)?	
	
(A) −16	
(B) −2	
(C) 2	
(D) 	16	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
End	of	Section	I	
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Q18

LHSsextanxcosxcosx1sinxcosxleft1sinx

right
cosxcos2xleft1sinx

right
cosx1sin2x

1 secx1cosxfrac12
tanxfracsinx2

Use sin2xcos2x1

for a clearpurpose orrightdirection

left1sinxrightcosxleft1sinxrightleft1sinxrightcosx1sinx Factoriseand cancelling

RHS

Marker'scomments

Thisquestion was notdonewelloverallMoststudents recognisedthefirst

stepbutthenstruggled to applythe Pythagorean identityto progresswith

thesolution Morepracticewithtrigonometricproofs isrequired

1'019a r18002700frac23
b T82700timesleftfrac23right7

158024691

fallingdotseq158 nearestdollar

c S132700timesleft1leftfrac23right12right1frac23
fallingdotseq8058 can roundto otherdecimalplacesas well 11

1

Nohalfmark
rewardedforpart a c

Marker'scomments

Partcal c weredoneverywell
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d since 1r1 thereis a limitingsum

Sinftya1r
beginmatrix27001frac23endmatrix

8100 1 Show Sinfty 8100

SinceSis is only 42 lessthanthelimitingsum it makessense to

start a new fundraiser afterweek 13

1 compare 8000with Sisfrompart c to justify that

the sum is alreadingclose to 8100

orfind714andjustifyit's a smallamount

nomarksrewarded if
studentsonlystated thatthere is a

limiting sum or thedrivegets
smallerandsmaller theyhave

to comparewithweek13

Marker's comments

This questionwas notdoneparticularlywell Moststudents correctlyused

the limitingsumformula toshowthatthemaximumamountwas 8100

However
manydidnotusetheresultfrompart c to comparethe current

balanceandjustifythattherewas very littleroomleftforfurther
accumulation

meaning a new driveshouldbestartedInsteadmanysimply

statedthatthesavingswouldcontinue to increaseandeventuallyreachthe

limitof 8100withoutprovidingthejustificationrequiredbythequestion
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Q20

Cal tfrac912075tfrac273365 was accepted

V1500timese006times075

fallingdotseq1434leftor1433right people

Marber'scomments

1 nohalfmarkrewarded

Overall thisquestion wasdoneokay However somestudents did not determine

the correctvalueof t which led to an incorrect answer

b beginmatrixdVdtendmatrix1500timesleft006e006tright
90e006t

Whent5

beginmatrixdVdtendmatrix
66673639ldots

fallingdotseq67 people

year1
differentiationIf

studentsused t6
frac12 wasdeducted

ordecreasingat a rateof67people

year.Marker'scomments

Thisquestionwasdone

well.Q21 Method1 log3xlog3y8
log3xy8

xy38
logxy3
x3y 11

1Sub x3y i
wedge

nto xy38



 

MARKER’S COMMENTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

xcdotx338

x438

thereforexsqrt438

32

thereforex9

Then yx393
729

frac12 solvefor x

frac12 solvefory
log3yMethod 2 log3x3
log3y3log3x

subinto log3xlog3y8
log3x3log3x8
4log3x8

1

log3x2

therefore
x329

therefore
log3y3log393

times
2

therefore
y36729

frac12
cdot

frac112
Marker'scomments

This question wasdonewelloverall However afewstudentsforgot to

solvefory



 

MARKER’S COMMENTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ywedgeQ22 Method1 make x thesubject xsqrty wedgeyx2Lambda

10

int_
0ay

frac
12dyleft

frac
23y

frac
32

right
0a10

frac
23a

frac
32015a

frac
32

sqrt
a315a3225

therefore
a

sqrt
3225fallingdotseq608left2dp

right

a

1 integrating
correctly

x

1

substitution1

solvefor

aNomarkswererewarded if
studentsused int_0ax2dy to find the area

as alltheequivalentsteps become

easier.Method
2 When

ya
x2a

thereforexpmsqrta

But x0

thereforexsqrta

int_
0

sqrt
aleftax2

right
dx10leftax

frac
13x3

right
0

sqrt
a10a

frac
32

frac
13a

frac
3210

frac
23a

frac
3210a

frac
3215

1 forthecorrectbounds

1 forintegratingcorrectly

frac12cdotsubstitution

thereforeafallingdotseq608 cady
supset

frac12 solvefor a
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Marker'scomment

Thisquestionwas completed reasonablywellMoststudentsrecognisedtheneed

to use they
bounds or whenusing the x bounds tofindtheareabysubtracting

the regionfrom a rectangle However somestudentsdidnotrecognisethese approches

When
usingthe x

bounds somestudents forgot todeterminethe corresponding x bound

valuesfirstAndsomestudentssolvedtheexponential equation at theend incorrectly
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Question 26

a)

Since g(x) has the same shape as f(x)
,

and the

Vertex is at the same -value
,
the transformations

required are a reflection and a vertical translation.

These 2 transformation can be done in either

order
,
but the order does affect

the direction of

the vertical translation. The y-intercept of g(x)
needs to be at + 5

,
as per

the diagram.

Method 1 : Expand f(x)

f(x) = (1 +()(5 - x) = 5 - x + 5x -x

=

- x + 4x + 5

Option i :

1. Reflect in x-axis :
- f(x) == (- x+4x + 5)

then = x - 4x - 5

2. Vertical translation up
10 : -f(p + 10 = x- 1x - 5 + 10

= x" - 4x + 5

Option B :

1 . Verticaltranslation down 10 : f(x) - 10 = ->++x+5 - 10

then =
-( +4x - 5

2.
Reflect in x-axis

- [f(x) - 10] = - ( -x +4x - 5)
= x - 4x + 5

- g(x) = x2
- 4x + 5

https://goodnotes.com/
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Question 26

a)

Method 2 : Leave f(x) as is

f(x) = (1 + x)(5 - x)

Option i :

1. Reflect in x-axis :
- f(x) =- (1 + x)(5 -x)

then

2. Vertical translation up
10 : - f(p + 10 = - (1+ c) (5

- x)+ 10

Option B :

1 . Verticaltranslation down 10 : f(x) -10=
(1 +<) (5-x) - 10

then

2.
Reflectin x-axis

- [f()-10] =[11
+ ec)(5 -x)- 10]

=
- (1 +x)(5 -x) + 10

- g(x) = - (1+>)(5-3)+ 10

https://goodnotes.com/
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Method 3 : Complete the square

f(x)
= (1 + x)(5 - x)

= 5 - x + 5x - xh

=

-
x
+ 4x + 5

= - (c -4x - 5)
=- (x- xx + 1 - 4 - 5)
=

- [(x
- 2)" - 9]

= - (x - 2)2 +
9

Option i :

1. Reflect in x-axis :
- f(x) =
- ((x -2)+ g]
= (x - 2)2 - 9

2. Vertical translation up
10 : - f( + 10 = (x - 2)2 - 9 + 10

= (x - 2)+ 1

Option B :

1 . Verticaltranslation down 10 : f(x) - 10 = - (x
- 2)2+ 9-10

=
- (x - 2)2 - 1

2.
Reflect in x-axis

- [f(x) - 10] = -[- (x -2)- 1]
= (x -2)2+ 1

:
· g(x) = (x - 23+ 1

https://goodnotes.com/
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I mark - for recognising that a reflection over

the x-axis and a vertical translation

need to occur.

I mark - for listing the sequence of transformations

fully together and in correct order

Close mark if the transformations
&

are worked out but not watter

together clearly and fully-in A LIST !

I mark -

for correct equation for g(x)
I not awarded if transformation
above was less complex)

*

Many students found
this difficult.

They know that it was a reflection
and a translation

,

but they struggled
to visualise that a translation of
2 x the yintercept was required.Y

* Many students failed to list the

sequence of transformations fully
and clearly together.

https://goodnotes.com/
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26 b) Find points of intersection of f(x) and g() ·

f(x) = g(x)
(1 +x)(5 - x) = - (1 + x)(5 -x)+ 10

5- x +5x - x= - (5 - x + 5x -x) + 10

5 + 4x - x = - 5 - 4x + (+ 10

- x + +x + 5 = x
- 4x + 5

- 2x + 8x = 0

-2x(x - 4) = 0

. . x
= 0

,

+ 4 I

A =(j
*

+ (x) - g(x) da

= So
*

(- x+ +x + 5) - (x -4 +5)dx
- 1

CFPE allowed

= S. -2+ 8x des

=

[ +M]
=

[+*-[+-
= ↳ units units

CFPE allowed
.

https://goodnotes.com/
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* Some students took the integral of
9) (x2) - f(x) instead of f(x)

-g(x2) ·

* Some students made algebra errors and

should take greater care in future with

negatives
.

https://goodnotes.com/
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Advanced 2026 Tr ia lExamination

221-029
27a)

a) (2xcosx)

Let n = 2x V = cos

= ↓=
-

·

(2xcosx)
=

u+

= 2xx- Sink + Los x 2

=
-2 sinc + 2 cost of hok3
= 2 coss - I since

or

Any subsequent error

wes ignared
:

This question was

generally done well
. A few

students need to re-visit the product

rule formula .

-



 

MARKER’S COMMENTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

27b) Hence
,
find She side

Method I

From part (a) d (2xcos] = 2 coss - Isise

da

Now
, integrate

all the expressions
:

S
2xcos do =

92
cosde -

Seaside↓

dk
N

since integration and differentiation
are

inverse operations of each
other then we

get
:

L

2xcoSk +2 = 2

Scossde
- af sin

d

Now
,
we need to find Sa

sirad

&

&

= Now
,

divide the
expressions

on the LIS

ad the RIS
by2

which is a common

factor,

xcosx + c
= Scosdm-Susidu

&

By rearranging
the

expressions,
we obtain :

Scsrize de = Scosida
excos + C

:

So side = sixx -
xcos+ C

Note that C is just a constant so we

don't have to

worry
about it too much

↓ terms of algebraic manipulations
.

You can simply
add it at the endence

all the working
has been

organised
.
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Method 2

↓ 2xcosy = 2 COSK - 2x Since

d

Rearranging the expressions we obtain :

2 x six = 2 cos
-
(2 x coss)

Dividing all the expressions by a weobsit

a size = cosx -

-
(xcos)

Now
, integrating both sides gives

us!

Sc six dan = Scossdx-Scosde
: Se size de = six - xcosk + c

Method 3

Si size

= Seysix + cos-cosx)
di

-

equivalent! adding
and subtractinga

term

to each other. (Multiply igby1)
same

=-(E2 six-2cos +hos] dr
= -

[Ja
2 Six + 2 coss - 2 cos] do

=↓ (2x cos
S

= 2 cosk- 2x since (from part(a)
di

=-Sin C2)(los)dx #J cosse du

=- xcoss +
Sinc + C
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Inkforobteiving the followinge (with or

without c)
Yak - for appropriate algebraic manipulation

,

particularly
the I

signs, dividing by Letc

12nk -

>
correct integration of cosc and

placing the constant of integration
in an

appropriate
context
-

Poorly attempted by students.
Students need

tore-visit this concept . Some students

forgot to place the constant of integration

Question 28

1) n(t) = 12 +
Ecos [To(t-22] for

11 + =366

For maximum number
of

hours :

cos

[(t
- 22)] = 1

:
.

n(t) = 12 + 5
x 1

2

= 1442 hours' lik(no he marks

wereawarded
This question was

not

attempted as

expected. You don't have to

always use

Calculus methods to find maximum or

~in imues
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b) maximum daylight occurs when :

2 [*(t- 22)] = 1 (from partes

: (t
-

22)
= cos"(1) = 0

II (t - 22) = o

183

-
- 22 = o

-
: t= 22 lenk

: 22nd

January
-

-

Yeah
:

Generally , attempted
well

c) h(t) = 10 .

75

Need to solve n(t) > 10 .

75

12 +Ecos[(+-22)]
= 0 . 25

- Ink

cos (t-22)] = -

Ignoring
the
negative sign ,

we can obtain the

related angle : I (t -22) =

cos" (h)
180

-related angle : /3

But cost is negative in the 2nd
an

adrants
:

I (t-22) =

2,
↑

183 L

=. + = 144 ,
266

-

-

Any
one of

the solutions
↑

with appropriate working
-
In k

The second solution was

awarded a 12
wh
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Number o

hours

fr-----
10 .

75hr

· imas in

-j
: [1

, 144]0[266 , 366]
nu -266 + 1 = 11

M44 -1 +1 =

144

-144
days

+ 101 days = 245 days:
-

↳ unk

Poorly attempted . Students should have

realised that the numberof days between

266 - 366 is 101

days
and not

100

days
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Question 29

a)x01 23

f(x) 34 312 3 ink

From HS2 Reference Sheet

A =

b-aGf() + f(b)
+ f(x+f)

E3-0

3
+ 12 + 2(4 +

3)}
lak
m

=

= [3
+ 12 + 2(4+3))

=

- [15
+

13

=

&
units or 112 units

2

2 works - fully correct working out

Misus I mark for
any

error
,

for

example forgetting
to include 3

: the

3 applications of Trapezo ida l rule
:

Generally ,

well attempted. Students are

encouraged
to write units for area

related Trapezo ida lRule questions'

Trapezo ida l
Rule is an approximate

method for calculating the area hence

the

symbol
= is used A few students did not

understand what I applications of Trapezo ida l
rule meant . (did Trapezo ida lrule 3 timies)
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b)lit-2x2
+ 1)
de

->S -14 -z( - 1)=x]dx
↑

Horizontal translation by 1 unit

to the right

S[(x -it
- 2(x -1)+4]dr jet-2x2

↑

Horizontal translation by
1 unit

to the left ->
Yak

This
represents a

horizontal shift
to

the left by
1

unit so the bounds are

also
shifted

: -k

This implies that the area indicated

by
the integral remains unchanged

Poorly attempted with the

majority of
students

discussing
about

even
nature of

the two
curves

#is question does not:volve the

properties of even functions as

y
= (x -4 - 2(x- 1) + 4 does not represent

an even function
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27b continued

Even functions can be reflected about the

y-axis
·

f(x) = (x - 14 - 2(x - 12 + 4

f(x) = (- x - 1)4 - 2(- x - D
2

+ 4

= [( +1)]4 -

2(
= ( +1)] + 4

= (x + 1)
+

- 2(x + my + 4

↑ f(x)

Since f(-x) #flu) then floy is
top

-ever function
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Method

29c) A = ) 2(x4 - 2x2 + 4)de

=
-
+]] Sun

=-
++2)]--E3

+4(- 1)&

=
units or

12 . Junits -lesk

Method 2

or 1.[x - 1)
*

- 2(x - 1)
=

+4]dx

=

-5
-
[ ]O

=

[E5-
+4(s)]

-

[15-
+ 4]

= ↳ or
12 . : units - Ink

Generally ,
well done . Students should

have chosen Method I rather than 20
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d)

&

Ti TzTz

T
,
and T2 are

very
close approximation

is the interval 0-2 - "2mk

To has an area much greater than the area

under the curve obtained through integration

as
the curve is concave

up
.
Thus,

Trapezo ida lrule gives an approximate

area that is greater than the exact area

as
illustrated is the

diagram
above

-

"2 rate

It
is an "explain' question

so students

should have explained what
happens

to

the area in the region in the interval

8 to 20 Also
,
a

number of students

stated that the graph is concave
up
but

it is not concave
up throughout the

entire domain-
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