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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								Find	the	domain	and	range	of	𝑦 =
1
2 cos

!"(3 − 𝑥).	
	

A.				The	domain	is	0 ≤ 𝑥 ≤
𝜋
2 , and	the	range	is	2 ≤ 𝑦 ≤ 4.	

B.				The	domain	is − 4 ≤ 𝑥 ≤ −2, and	the	range	is	0 ≤ 𝑦 ≤
𝜋
2.	

C.				The	domain	is	2 ≤ 𝑥 ≤ 4, and	the	range	is	0 ≤ 𝑦 ≤
𝜋
2.	

D.				The	domain	is	2 ≤ 𝑥 ≤ 4, and	the	range	is	 −
𝜋
4 ≤ 𝑦 ≤

𝜋
4.	

 
 
	
	

𝟐								Find	R
1

√9 − 16𝑥#
𝑑𝑥.	

	

A.			
1
4 sin

!" 16𝑥
#

9 + 𝐶	

B.			
1
4 cos

!" 16𝑥
#

9 + 𝐶	

C.			
1
4 sin

!" 3
4𝑥 + 𝐶	

D.			 −
1
4 cos

!" 4𝑥
3 + 𝐶	

	
	
	
	
3								Which	function	is	a	general	solution	of	the	differential	equation	𝑦$$ + 4𝑦 = 0?	
	

A.				𝑦 = 𝐴𝑒#% + 𝐵𝑒!#%	

B.				𝑦 = 𝐴 sin 𝑥 + 𝐵 cos 𝑥	

C.				𝑦 = 𝐴 sin 2𝑥 + 𝐵 cos 2𝑥	

D.				𝑦 = 𝐴 sin 4𝑥 + 𝐵 cos 4𝑥	
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4								A	company	manufactures	microchips.	Typically,	about	3%	of	all	microchips	produced	are	
defective.	In	a	shipment	of	80	microchips,	find	the	probability	that	at	least	three	microchips	
are	defective.	

	
A.				0.5681	

B.				0.9098	

C.				0.4319	

D.				0.5193	
	
	
	
	
𝟓								The	remainder	when	the	polynomial	𝑃(𝑥)	is	divided	by	(𝑥 + 2)(𝑥 − 5)	is	3𝑥 + 1.	

What	is	the	remainder	when	𝑃(𝑥)	is	divided	by	𝑥 + 2?	
	

A.				1	
B.			 − 5	

C.			 − 9	

D.				16	
	
	
	
	
𝟔								Let	𝑡 = tan

𝑥
2 .What	values	of	𝑡	satisfy	the	equation	2 cos 𝑥 + sin 𝑥 = −2?	

	
A.				𝑡 = 2	

B.				𝑡 = −2	and	𝑡 = 𝜋	
C.				𝑡 = 2	and	𝑡 = 𝜋	
D.				𝑡 = −2	

	
	
	
	
𝟕								Let	𝑃(𝑥) = 1 − 𝑥# + 𝑥& − 𝑥' + 𝑥( − 𝑥").	

What	is	the	coefficient	of	𝑥*	in	the	expansion	of	𝑃(𝑥 − 1)?	
	

A.				0	
B.				128	

C.				112	

D.			 − 128	
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𝟖								What	is	the	unit	vector	in	the	direction	of	𝐴𝐵lllll⃗ , where	𝐴	and	𝐵	are	the	points		
(−2, 1)	and	(6, 3), respectively?	

	

A.				
4
√17

𝐢 +
1
√17

𝐣	

B.				8𝐢 + 2𝐣	

C.				
2
17 𝐢 +

1
34 𝐣	

D.				
2
√5

𝐢 +
1
√5

𝐣	

	
	
	
	

𝟗								Given	that tan 𝑥 = 𝑘,where	𝜋 < 𝑥 <
3𝜋
2 , determine	the	value	of	 sin

𝑥
2.	

	

A.				 − u
1
2 v1 +

𝑘
√1 + 𝑘#

w	

B.				u
1
2 v1 +

𝑘
√1 + 𝑘#

w		

C.				 − u
1
2 v1 +

1
√1 + 𝑘#

w	

D.				u
1
2 v1 +

1
√1 + 𝑘#

w	

	
	
	
	
10						If	|𝑎̰ − 𝑏̰| = |𝑎̰| + |𝑏̰|,	where	𝑎̰ ≠ 0̰	and	𝑏̰ ≠ 0̰,	which	one	of	the	following	must	be	true?	

	
A.				|𝑎̰| = |𝑏̰|	

B.				𝑎̰	is	parallel	to	𝑏̰	

C.				𝑎̰ = 𝑏̰	

D.				𝑎̰ ⊥ 𝑏̰	
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Section	II	
	
60	marks	
Attempt	Questions	11–14	
Allow	about	1	hour	45	minutes	for	this	section.	
	
• Answer	the	questions	in	the	spaces	provided.	
• Your	responses	should	include	relevant	mathematical	reasoning	and/or	calculations.	
	
	
Question	11	(15	marks)	Use	a	separate	Writing	Booklet	
	
(a)	Solve	|4𝑥 − 3| > 11.																																																																																																																																													𝟐	
	
	
	
(b)	A	cup	of	coffee	is	heated	to	90	∘C.	The	room temperature	is	maintained	at	a	constant																		2	

20	∘C,	and	the	coffee	cools	to	50	∘C	after	8	minutes.	The	temperature	of	the	coffee	can		
be	modelled	by	the	equation	𝑇 = 20 + 70𝑒!,- ,	where	𝑇	is	the	temperature	of	the		
coffee	in	degrees	Celsius,	𝑡	is	the	time	in	minutes	since	the	coffee	was	placed	in	the		
room,	and	𝑘	is	a	constant.		

Determine	the	time	taken	for	the	temperature	of	the	coffee	to	reach	25	∘C.	

Give	your	answer	correct	to	1	decimal	place.	
	
	
	
(c)	A	solid	is	formed	by	rotating	the	region	bounded	by	the	curves	𝑦 = 4 − 𝑥#	and																													𝟒	

𝑦 = 2 − 𝑥	about	the	𝑥-axis. Find	the	exact	value	of	the	volume	of	the	solid.	
	
	
	
(d)	(i)	Complete	the	square	for	𝑥# − 6𝑥 + 13, expressing	the	answer	in	the	form																																𝟏		

[𝑓(𝑥)]# + 𝑎,where	𝑎	is	a	constant	and	𝑓(𝑥)	is	a	linear	function	of	𝑥.	
	

(ii)	Hence, find	R
1

𝑥# − 6𝑥 + 13𝑑𝑥.																																																																																																																𝟐	

	
	
	
(e)	A	standard	pack	of	52	playing	cards	consists	of	13	hearts,	13	diamonds,	13	clubs		

and	13	spades.	Fifteen	cards	are	drawn	with	replacement	from	the	pack.	
	
(i)	Let	𝑋	be	the	number	of	diamonds	drawn.	Find	the	mean	and	standard	deviation	of	𝑋,											2	

giving	your	answers	correct	to	2	decimal	places,	where	applicable.	
	

(ii)	Determine	the	probability	that	𝑋	is	within	one	standard	deviation	of	the	mean.																						2	
Give	your	answer	correct	to	3	decimal	places.	
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Question	12	(15	marks)	Use	a	separate	Writing	Booklet	
	
(a)	There	are	5	men	and	6	women	to	choose	from.	In	how	many	ways	can	3	men	and																								2	

5	women	be	selected	and	arranged	in	a	row?	
	
	
	
(b)	Consider	the	function	𝑓(𝑥) = √3 cos 𝑥 + 3 sin 𝑥 	for	0 ≤ 𝑥 ≤ 2𝜋.	
	

(i)		By	first	expanding	 cos(𝑥 − 𝛼) , express	𝑓(𝑥)	in	the	form	𝑅 cos(𝑥 − 𝛼) .																																						𝟑	
	

(ii)	Hence, solve	√3 cos 𝑥 + 3 sin 𝑥 = 1, correct	to	2	decimal	places.																																																			𝟐	
	
	
	

(c)	Express sin v2 cos!"
3
4w 	in	the	form	𝑎

√𝑏,where	𝑎	and	𝑏	are	rational	numbers.																															𝟐	
	
	
	
(d)	A	drone	is	flying	horizontally	at	a	constant	height	of	120	m	above	the	ground.																															3	

It	moves	horizontally	away	from	a	person	at	a	constant	speed	of	6	m/s.		

Determine	the	rate	at	which	the	distance	between	the	drone	and	the	person		
is	increasing	when	the	drone	is	150	m	from	the	person.	

	
	
	
(e)	Using	the	substitution	𝑢 = √6𝑥 − 1, show	that																																																																																											𝟑	

R
𝑥

√6𝑥 − 1
𝑑𝑥 =

1
27
(3𝑥 + 1)√6𝑥 − 1 + 𝐶.	
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Question	13	(15	marks)	Use	a	separate	Writing	Booklet	
	
(a)	The	graph	of	𝑦 = 𝑓(𝑥)	is	shown	below.																																																																																																									3	

Sketch	the	graph	of	𝑦 = |𝑓(|𝑥|)|,	clearly	showing	all	key	features.	
	

	
	
	
	
(b)	Prove	by	mathematical	induction	that	4(3.) + 8.	is	divisible	by	5	for	all	integers	𝑛 ≥ 1.											𝟒	
	
	
	

(c)	Consider	the	differential	equation	
𝑑𝑦
𝑑𝑥 =

𝑦(1 − 𝑥)
𝑥 .	

	
(i)		State	any	constant	solutions.																																																																																																																					𝟏	

	
(ii)	Find	the	general	solution	of	the	differential	equation	by	separating	the	variables.																	3	

	
	
			

(d)	Find	all	possible	values	of	𝑘	given	that	the	length	of	the	projection	of	𝐮	onto	𝐯	is	
108
17 ,															𝟒	

where	𝐮 = 𝑘𝐢 + 9𝐣	and	𝐯 = 15𝐢 − 8𝐣.	
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Question	14	(15	marks)	Use	a	separate	Writing	Booklet	
	
(a)	The	Δ𝐴𝐵𝐶	shown	below	has	altitudes	𝐵𝐸	and	𝐶𝐹,	where	an	altitude	is	a	line	segment		

drawn	from	a	vertex	perpendicular	to	the	opposite	side.	The	altitudes	intersect	at	𝐷.	
Let	𝐷𝐴lllll⃗ = 𝑎̰,	𝐷𝐵llllll⃗ = 𝑏̰	and	𝐷𝐶lllll⃗ = 𝑐̰.	

	
	

(i)		Show	that	𝑎̰ ⋅ 𝑏̰ = 𝑎̰ ⋅ 𝑐̰ = 𝑏̰ ⋅ 𝑐̰.																																																																																																																			𝟑	
	

(ii)	Hence,	or	otherwise,	prove	that	the	three	altitudes	of	Δ𝐴𝐵𝐶	are	concurrent;																											2	
that	is,	they	all	pass	through	a	single	point.	

	
	
	
(b)	A	ball	is	projected	from	the	base	of	a	cliff	with	initial	speed	𝑢	m/s	at	an	angle	of	𝜃	

to	the	horizontal.	At	the	same	time,	a	second	ball	is	projected	horizontally	with		
initial	speed	𝑤	m/s	from	the	top	of	the	same	cliff,	which	is	ℎ	m	high.	Take	the	base		
of	the	cliff	as	the	origin	(0, 0).	The	two	balls	collide.	
	
(i)		Show	that	the	position	vector	of	the	first	ball	is																																																																																			𝟑	

𝐫𝟏(𝑡) = (𝑢𝑡 cos 𝜃)𝐢 +  𝑢𝑡 sin 𝜃 −
𝑔
2 𝑡

#¢ 𝐣.	
	

(ii)	It	is	given	that	𝜃 = tan!" 3 	and	the	position	vector	of	the	second	ball	is																																				𝟐	

𝐫𝟐(𝑡) = 𝑤𝑡𝐢 +  ℎ −
𝑔
2 𝑡

#¢ 𝐣.	

Show	that cos θ =
1
√10

, and	hence	deduce	that	𝑢 = √10𝑤.	

	

(iii)	Hence, prove	that	the	balls	collide	at	time	𝑡 =
ℎ
3𝑤 , and	that	the	height	of																																	𝟐

	

the	balls	at	the	point	of	collision	is	ℎ −
𝑔ℎ#

18𝑤#.	
	

(iv)	At	the	instant	of	collision, the	velocity	vectors	of	the	two	balls	are	perpendicular.																	𝟑	

Show	that	ℎ =
3¤3 ± √5¦𝑤#

2𝑔 .	

	
End	of	paper	
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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.	
	
 

=								Find	the	domain	and	range	of	A =
1
2 cos

!"(3 − G).	
	

A.				The	domain	is	0 ≤ G ≤
K
2 , and	the	range	is	2 ≤ A ≤ 4.	

B.				The	domain	is − 4 ≤ G ≤ −2, and	the	range	is	0 ≤ A ≤
K
2.	

C.				The	domain	is	2 ≤ G ≤ 4, and	the	range	is	0 ≤ A ≤
K
2.	

D.				The	domain	is	2 ≤ G ≤ 4, and	the	range	is	 −
K
4 ≤ A ≤

K
4.	

 
Domain: 		 − 1 ≤ 3 − G ≤ 1																					Range: 		0 ≤ cos!"(3 − G) ≤ K	

																					 − 4 ≤ −G ≤ −2																														 ∴ 0 ≤
1
2 cos

!"(3 − G) ≤
K
2	

																										4 ≥ G ≥ 2																																					 ∴ 0 ≤ A ≤
K
2	

																						 ∴ 2 ≤ G ≤ 4	
Answer:	C 
 
	

U								Find	V
1

√9 − 16G#
ZG.	

	

A.			
1
4 sin

!" 16G
#

9 + \	

B.			
1
4 cos

!" 16G
#

9 + \	

C.			
1
4 sin

!" 3
4G + \	

D.			 −
1
4 cos

!" 4G
3 + \	

	

V
]$(G)

^_# − [](G)]#
ZG = sin!"

](G)
_ + \ = −cos!"

](G)
_ + \	

V
1

√9 − 16G#
ZG = V

1
^(3)# − (4G)#

ZG =
1
4V

4
^(3)# − (4G)#

ZG = −
1
4V

−4
^(3)# − (4G)#

ZG	

																														= −
1
4 cos

!" 4G
3 + \	

Answer:	D	
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3								Which	function	is	a	general	solution	of	the	differential	equation	A$$ + 4A = 0?	
	

A.				A = ef#% + gf!#%	

B.				A = e sin G + g cos G	

C.				A = e sin 2G + g cos 2G	

D.				A = e sin 4G + g cos 4G	
	
For	option	C,	
A = e sin 2G + g cos 2G	
A$ = 2e cos 2G − 2g sin 2G	
A$$ = −4e sin 2G − 4g cos 2G	
A$$ = −4(e sin 2G + g cos 2G)	
A$$ = −4A	
∴ A$$ + 4A = 0	
	
Answer:	C	
	
	
4								A	company	manufactures	microchips.	Typically,	about	3%	of	all	microchips	produced	are	

defective.	In	a	shipment	of	80	microchips,	find	the	probability	that	at	least	three	microchips	
are	defective.	

	
A.				0.5681	

B.				0.9098	

C.				0.4319	

D.				0.5193	
	
Let	n =	number	of	defective	microchips.	
o(n ≥ 3) = 1 − o(n < 3)	
																				= 1 − [o(n = 0) + (o(n = 1) + o(n = 2)]	
																				= 1 − [(0.97)&' + 	&'C"(0.03)(0.97)() + 	&'C#(0.03)#(0.97)(&]	
																				= 0.4319	
	
Answer:	C	
	
	
r								The	remainder	when	the	polynomial	o(G)	is	divided	by	(G + 2)(G − 5)	is	3G + 1.	

What	is	the	remainder	when	o(G)	is	divided	by	G + 2?	
	

A.				1	
B.			 − 5	

C.			 − 9	

D.				16	
	
o(G) = (G + 2)(G − 5)	s(G) + (3G + 1)	
o(−2) = (−2 + 2)(−2 − 5)	s(−2) + (3(−2) + 1)	
														= −5	
Answer:	B	
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t								Let	u = tan
G
2 .What	values	of	u	satisfy	the	equation	2 cos G + sin G = −2?	

	
A.				u = 2	

B.				u = −2	and	u = K	
C.				u = 2	and	u = K	
D.				u = −2	

	
2 cos G + sin G = −2	
2(1 − u#)
1 + u# +

2u
1 + u# = −2	

2(1 − u#) + 2u = −2(1 + u#)	
2 − 2u# + 2u = −2 − 2u#	
2u = −4	
u = −2	
	
Answer:	D	
	
	
	
v								Let	o(G) = 1 − G# + G* − G+ + G& − G"'.	

What	is	the	coefficient	of	G(	in	the	expansion	of	o(G − 1)?	
	

A.				0	
B.				128	

C.				112	

D.			 − 128	
	
o(G − 1) = 1 − (G − 1)# + (G − 1)* − (G − 1)+ + (G − 1)& − (G − 1)"'	

(G − 1)& =x	&C,G&!,(−1),
&

,-'
	

(G − 1)"' =x	"'C,G"'!,(−1),
"'

,-'
	

G(	term = 	&C"G&!"(−1)" − 	"'C.G"'!.(−1).	
Coefficient	of	G( = −&C" + 	"'C.	
																																= 112	
	
Answer:	C	
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y								What	is	the	unit	vector	in	the	direction	of	egzzzzz⃗ , where	e	and	g	are	the	points		
(−2, 1)	and	(6, 3), respectively?	

	

A.				
4
√17

| +
1
√17

}	

B.				8| + 2}	

C.				
2
17 | +

1
34 }	

D.				
2
√5

| +
1
√5

}	

	
egzzzzz⃗ = 6| + 3} − (−2| + })	
							= 6| + 3} + 2| − }	
							= 8| + 2}	
~egzzzzz⃗ ~ = ^8# + 2#	
										= 2√17	

Unit	vector =
egzzzzz⃗

~egzzzzz⃗ ~
	

																							=
8| + 2}
2√17

	

																							=
4
√17

| +
1
√17

}	

	
Answer:	A	
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�								Given	that tan G = Å,where	K < G <
3K
2 , determine	the	value	of	 sin

G
2.	

	

A.				 − Ç
1
2 É1 +

Å
√1 + Å#

Ñ	

B.				Ç
1
2 É1 +

Å
√1 + Å#

Ñ		

C.				 − Ç
1
2 É1 +

1
√1 + Å#

Ñ	

D.				Ç
1
2 É1 +

1
√1 + Å#

Ñ	

	

	
	
cos G = 1 − 2 sin#

G
2	

−
1

√1 + Å#
= 1 − 2 sin#

G
2	

sin#
G
2 =

1
2É1 +

1
√1 + Å#

Ñ	

sin
G
2 = Ç

1
2 É1 +

1
√1 + Å#

Ñ					Ésince	 sin
G
2 > 0,where

K
2 <

G
2 <

3K
4 Ñ	

	
Answer:	D	
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10						If	|_̰ − à̰| = |_̰| + |à̰|,	where	_̰ ≠ 0̰	and	à̰ ≠ 0̰,	which	one	of	the	following	must	be	true?	
	
A.				|_̰| = |à̰|	

B.				_̰	is	parallel	to	à̰	

C.				_̰ = à̰	

D.				_̰ ⊥ à̰	
	
	

	 	 	
	 	 			When	|_̰ − à̰| = |_̰| + |à̰|	
	
	

⟹	
	
	 	 				
	 	 				
	 	 			∴ _̰ ∥ à̰	
	
	

	
Answer:	B	
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Question 12 (15 marks) Use a separate Writing Booklet 
 
(a) There are 5 men and 6 women to choose from. In how many ways can 3 men and                        2 

5 women be selected and arranged in a row? 
 
A group of 3 men and 5 wemen can be choosen in  ହCଷ ×  ଺Cହ ways. 
Since each group can be arranged in a row in 8! ways, 
Number of arrangements =  ହCଷ ×  ଺Cହ × 8! 
                                                  = 2419200 
 
 
 
(b) Consider the function 𝑓(𝑥) = √3 cos 𝑥 + 3 sin 𝑥  for 0 ≤ 𝑥 ≤ 2𝜋. 
 

(i)  By first expanding cos(𝑥 − 𝛼) , express 𝑓(𝑥) in the form 𝑅 cos(𝑥 − 𝛼) .                                      𝟑 
 
√3 cos 𝑥 + 3 sin 𝑥 = 𝑅 cos(𝑥 − 𝛼) 
                                = 𝑅 cos 𝑥 cos 𝛼 + 𝑅 sin 𝑥 sin 𝛼 
Equate coefficients, 
𝑅 cos 𝛼 = √3      [1] 
𝑅 sin 𝛼 = 3          [2] 
[1]ଶ + [2]ଶ,     𝑅ଶ cosଶ 𝛼 + 𝑅ଶ sinଶ 𝛼 = 12 
                              𝑅ଶ(cosଶ 𝛼 + sinଶ 𝛼) = 12 
                                                               𝑅ଶ = 12 
                                                             ∴ 𝑅 = 2√3   (since 𝑅 > 0) 

From [1],   cos 𝛼 =
√3

2√3
=

1
2

> 0 

From [2],   sin 𝛼 =
3

2√3
=

√3
2

> 0 

Since cos 𝛼 > 0 and sin 𝛼 > 0,  𝛼 is in the 1st quadrant with related angle 
𝜋
3

. 

∴ 𝛼 =
𝜋
3

 

∴ √3 cos 𝑥 + 3 sin 𝑥 = 2√3 cos ቀ𝑥 −
𝜋
3

ቁ 
 

(ii) Hence, solve √3 cos 𝑥 + 3 sin 𝑥 = 1, correct to 2 decimal places.                                                   𝟐 
 

2√3 cos ቀ𝑥 −
𝜋
3

ቁ = 1,   where −
π
3

≤ 𝑥 −
𝜋
3

≤
5𝜋
3

 

cos ቀ𝑥 −
𝜋
3

ቁ =
1

2√3
 

𝑥 −
𝜋
3

= cosିଵ 1
2√3

 

            = 1.278 
Since cos ቀ𝑥 −

𝜋
3

ቁ > 0, 𝑥 −
𝜋
3

 lies in the first and fourth quadrants. 

𝑥 −
𝜋
3

= 1.278 or 2𝜋 − 1.278 
∴ 𝑥 = 2.33 or 6.05 
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(c) Express sin ൬2 cosିଵ 3
4

൰  in the form 𝑎√𝑏, where 𝑎 and 𝑏 are rational numbers.                               𝟐 
 

Let 𝜃 = cosିଵ 3
4

 

Then cos 𝜃 =
3
4

 

 Opposite = √4ଶ − 3ଶ 
                    = √7 
 sin 𝜃 = √଻

ସ
     (since cos 𝜃 > 0 and 0 ≤ cosିଵ 𝑥 ≤ 𝜋) 

  
 sin ቀ2 cosିଵ ଷ

ସ
ቁ = sin(2𝜃) 

                             = 2 sin 𝜃 cos 𝜃 

                             = 2 ቆ
√7
4

ቇ ൬
3
4

൰ 

                                                                         =
3
8 √7 

 
(d) A drone is flying horizontally at a constant height of 120 m above the ground.                                3 

It moves horizontally away from a person at a constant speed of 6 m/s.  

Determine the rate at which the distance between the drone and the person  
is increasing when the drone is 150 m from the person. 

 
 
𝑑𝑥
𝑑𝑡

= 6,
𝑑𝑟
𝑑𝑡

= ?, 𝑟ଶ = 𝑥ଶ + 120ଶ 

                                                 𝑟 = ඥ𝑥ଶ + 120ଶ 

                                              
𝑑𝑟
𝑑𝑥

=
1
2

(𝑥ଶ + 14400)ିଵ
ଶ(2𝑥) 

                                                     =
𝑥

√𝑥ଶ + 14400
 

 
𝑑𝑟
𝑑𝑡

=
𝑑𝑟
𝑑𝑥

×
𝑑𝑥
𝑑𝑡

 

               =
𝑥

√𝑥ଶ + 14400
× 6 

               =
6𝑥

√𝑥ଶ + 14400
 

 
When 𝑟 = 150,       150ଶ = 𝑥ଶ + 120ଶ 

𝑥ଶ = 8100 
𝑥 = 90 

𝑑𝑟
𝑑𝑡

=
6 × 90

√90ଶ + 14400
 

      =
360

√22500
 

      =
18
5

 m/s 
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(e) Using the substitution 𝑢 = √6𝑥 − 1, show that                                                                                           𝟑 

න
𝑥

√6𝑥 − 1
𝑑𝑥 =

1
27

(3𝑥 + 1)√6𝑥 − 1 + 𝐶. 

 

න
𝑥

√6𝑥 − 1
𝑑𝑥                                                           𝑢 = √6𝑥 − 1, 𝑢ଶ = 6𝑥 − 1, 𝑥 =

1
6

(𝑢ଶ + 1) 

=
1

18
න(𝑢ଶ + 1) 𝑑𝑢                                             

𝑑𝑢
𝑑𝑥

=
1
2

(6𝑥 − 1)ିଵ
ଶ × 6 

=
1

18
ቆ

𝑢ଷ

3
+ 𝑢ቇ + 𝐶                                             

𝑑𝑢
𝑑𝑥

=
3

√6𝑥 − 1
 

=
1

18
൭

൫√6𝑥 − 1൯
ଷ

3
+ √6𝑥 − 1൱ + 𝐶           

1
3

𝑑𝑢 =
1

√6𝑥 − 1
𝑑𝑥 

=
1

54
ቀ(6𝑥 − 1)√6𝑥 − 1 + 3√6𝑥 − 1ቁ + 𝐶 

=
1

54 √6𝑥 − 1(6𝑥 − 1 + 3) + 𝐶 

=
1

54 √6𝑥 − 1(6𝑥 + 2) + 𝐶 

=
1

27
(3𝑥 + 1)√6𝑥 − 1 + 𝐶 

  






















