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Work	out	the	two	possible	values	of	L	ACB.	•	Type	in	the	code	above	and	select	'Activate'.	(2	marks)	The	lines	/1	and	/2	intersect	at	the	point	A.	15	-	3x	>	5	+	2	x	2x	-	5	>	1	10	-	3x	>	2x	2x	>	G	10	>	Sx	x	>3	2	>x	x<	2	-4	-2	0	2	4	0	◄	G	8	Draw	a	number	line.	(5)	y	©	(2)	+-	Section	6.6	11	The	graph	shows	the	curve	y	=	sin	(x	+	45°),	-360°	:!::o	x	:!::o	360°.
Given	that	f	'(x)	=	6x2	-	l0x	-	12,	a	use	integration	to	find	f(x	)	(3)	b	hence	show	that	f(x)	=	x(2x	+	3)(x	-	4)	(2)	c	sketch	C,	showing	the	coordinates	of	the	points	where	C	crosses	the	(3)	x-axis.	b	Work	out	the	a	rea	of	triangle	AOB	where	Bis	the	point	where	/2	meets	the	x-axis.	y	y	)'	a>O	X	0	X	b	2	-	4ac	=	0	One	repeated	root	b2	-	4ac	>	0	Two	distinct	real
roots	X	b	2	-	4ac	<	0	No	real	roots	y	y	)'	0	a	5	-	2(x	-	8)	a	5x	c	la	5x	+	9	~	X	I	4x	+	9	~	20	4x	~	11	X	~	I	•[email	protected]@h/.ii•	b	12	-	3x	<	27	You	can	write	the	solution	to	this	inequality	using	set	notation	as	{x	:	x	~	2.75}.	Work	out	the	coordinates	of	the	point	J.	The	diagram	shows	a	sketch	of	L	1	and	L	2	on	the	same	axes.	Given	that	A	is	the
minimum	distance	from	D,	find:	B	A	a	the	distance	from	A	to	B	b	the	angle	BAD	D	c	the	area	enclosed	by	the	four	masts.	Watch	out	You	don't	need	to	multiply	the	dx	n+	1	constant	term	(c)	by	k.	(3)	83	©	25	Y	+-	Sections	2.3,	2.5	©	20	a	Solve	the	simultaneous	equations:	X	y	+	2x	=	5	2x2	-	3x	-	y	=	16	P(3,	-2)	(5)	The	figure	shows	a	sketch	of	the	curve
with	equation	y	=	f(x).	3	The	line	y	=	+	6	meets	the	x-axis	at	the	point	C.	Simplify	and	collect	like	terms.	A	2	In	each	of	the	following	triangles,	calculate	the	values	of	x	and	y	.	Find	the	value	of	x.	if	we	know	that	(statement)	is	true	...	-fx	f	point	B.	The	angle	between	fences	AB	and	AD	is	74°.	l'fy	f	ract1ons,	an	d	s1mp	1	:	2X	=	-l	X	X	X2	X	=	x-	Express
the	single	fraction	as	two	separate	2	1-	2x-2	dy	Therefore	-	=	-	x-	2	+	4x-3	·	dx	1	4	=--	+	x2	x3	4	-	x	x3	•!Mbtil	~	11Mii►	1	2	4	You	can	write	the	answer	as	a	single	fraction	with	denominator	x	3.	4iifi11Htl	2)	Simplify	these	expressions:	b	2r2	x	3r3	a	x2	x	x	5	Ia	x2	x	xs	b	2r	2	x	3r	3	=	2	x	3	x	r	b7	I	•	,.2	b	3	5	d	Gx	..,..	b	Find	the	set	of	possible	values	of	k.
b	Sketch	the	curve	of	y	=	x	3	-	6x2	+	9x,	showing	clearly	the	coordinates	of	the	points	where	the	curve	touches	or	crosses	the	axes.	Calculate	the	a	rea	of	~ABC.	3	a	Sketch	the	graph	of	y	=	f(x)	where	f(x)	=	x	2(l	-	x).	I	3	3	Find	the	equation	of	the	line/	which	passes	through	the	points	A(7,	2)	and	B(9,	-8).	C	6.9cm	IArea	=	½be	sin	A	Area	of	6	ABC	=	½x
Here	b	=	6.9	cm,	c	=	4.2	cm	and	angle	A=	75°,	so	use:	Area=	½be	sin	A.	(a)	■	The	normal	to	the	curve	y	=	f(x	)	at	the	point	with	coordinates	(a,	f(a))	has	equation	y	Normal	at	A	1	y-	f	(a	)=-	(x	-a)	f	'(a)	X	164	CHAPTER	8	DIFFERENTIATION	4¥ifi11Htl~	First	differentiate	to	determine	the	gradient	function.	(6	marks)	(2	marks)	b	Hence,	or	otherwise,
find	the	set	of	values	of	x	for	which	(x	-	1)(x	+	2)	>	18.	(2	marks)	X	(3	marks)	b	Find	fydx.	The	line	/	1	is	perpendicular	to	AB	and	passes	through	C.	INTERPRETATION	Find	:	:	given	that	y	equals:	a	x	2	+	3x	b	8x	2	-	7	c	4x	2	-	3x	+	5	x	2	+	3x	dy	So-=	2x	+	3	a	y	=	Differentiate	the	terms	one-at-a-time.	•~ffifhi-11•	In	set	notation	:!E;	4	is	written	{x:	-2	<	x
:!E;	4}	or	alternatively	{x:	x	>	-2}	n	{x	:	x	:!E;	4}	x	:!E;	-	1	or	x	>	3	is	written	{x	:	x	:!E;	-1}	U	{x	:	x	>	3}	x	>	-2	and	x	For	example,	in	the	number	line	below	the	solution	set	is	x	>	-2	and	x	~	4.	·.	You	are	using	three	sides	and	one	angle	so	use	the	cosine	rule.	You	say	'plus	or	minus'.	Combine	(1)	and	(2).	On	the	same	axes,	sketch	the	graphs	of	y	=	f(x),
=	x	(x	+	21	).	On	the	curve	with	equation	y	=	f(x),	the	gradient	of	the	tangent	at	a	point	A	with	x	-coordinate	a	will	be	f	'	(a).	AO	D	X	78	CHAPTER	4	GRAPHS	AND	TRANSFORMATIONS	G&Hhih:UM•	~	IWiH-►	EXECUTIVE	FUNCTION	1	a	On	the	same	axes,	sketch	the	graphs	of	y	=x	2(x	-	2)	and	y	=2x	-	x	2•	b	By	solving	a	suitable	equation,	find	the
points	of	intersection	of	the	two	graphs.	6	Given	that	y½	=	x	½+	3,	a	show	that	y	=	xi	+	Ax½	+	B,	where	A	and	Bare	constants	to	be	found	J	b	hence	find	y	dx	.	Sketch	the	following	graphs.	c	A	curve	has	equation	y	=	f(x).	d	.	b	Write	down	the	set	of	inequalities	that	represent	the	shaded	region	shown	in	the	sketch.	Always	write	down	the	coordinates	of
the	point.	Calculate	the	size	of	the	smallest	angle.	•¥:fi11Hii:V	Complete	the	square	for	the	expressions:	b	x	2	-	3x	c	2x	2	-	12x	a	x2	+	8x	a	-	42	=	(x	+	4	)2	-	1G	c	-	3x	-	Q	X	2	x2	+	bx	•[email	protected]§IH••	+	+	-	-	-	--	-	-	-	-	=	(x	-	f)2	-	(f)2	=	(x	-	¾)2	-	¾-	-	-	--	-	~	2x2	-	12x=	2(x2	+---x·	----b-+	p(x	q)	2	A	quadratic	expression	in	the	form	r	where	p,	q	and	r
are	real	constants	is	in	completed	square	form.	116	CHAPTER	6	0	0	@	TRIGONOMETRIC	RATIOS	4	Triangle	ABC	is	such	that	AB=	4	cm,	BC=	6	cm	and	LACE=	36°.	G	iven	that	y	=	10	at	x	=	4,	find	y	in	terms	of	x,	giving	each	term	in	its	simplest	form.	----c---sin	B	=	I	¾=>	h	=	a	sin	B	-	-	-	-	-	-	-	-	-	'	·	Use	the	sine	ratio	in	triangle	CBX.	a6	x	a2	=a6	+	2	=
as	2	-	27x	Use	t	he	ru	le	(ab)"	=	a11b11	to	simplify	the	numerator.	0	0	13	The	line	y	=	2x	-	10	meets	the	x-axis	at	the	point	A.	COURSE	STRUCTURE	IV	.	The	point	P(x,	y)	lies	on	the	curve	and	O	is	the	origin.	0	7	Show	that	cos	A	=	½-	A	u	B	0	8	Show	that	cos	P	=	6cm	C	-¼.	Find	the	value	of	a.	4#ifi11Hii	~	11W!f►	INTERPRETATION	Expand	these
expressions	and	simplify	if	possible:	a	(x	+	5)(x	+	2)	b	(x	-	2y	)(x	2	+	1)	C	a	(x	+	5)(x	+	2)	-	-	-	-	-	-	-	-	-	-	-	-	Multiply	x	by	(x	=	x	2	+	,2x	+	5x,+	10	=	x	2	+	7x	+	10	d	(x	+	y)(3x	-	2y	-	4)	(x	-	y)2	+	2)	and	then	multiply	5	by	(x	+	2).	Write	your	answers	in	the	form	km.	b	(x	-	3)2	=	7	(2x	-	3)2	=	25	2x	-	3	=	±5	2x	=	3	±	5	Then	either	2x	=	3	+	5	=>	x	=	4	or	2x	=
3	-	5	=>	X	=	-1	The	solutions	are	x	=	4	and	x	=	-	1	b	(x	-	3)2	Take	the	square	root	of	both	sides.	A	ship	C	is	4.8	km,	on	a	bearing	of	018°,	away	from	A.	-1	=	X=	x1	-1	So	the	curve	intersects	the	x	-axis	at	(-1,	0).	3	The	line	joining	(5,	b)	to	(8,	3)	has	gradient	-3.	In	set	notation	the	solution	is	(x:	-1	<	x	<	5}.	1	<	x	<	G.	The	solutions	to	f(x)	=	g(x)	are	x	=	2
and	x	=	5.	Find	an	expanded	and	simplified	expression	for	the	area	shaded	green.	d	C	y	X	@	3	The	graph	of	y	=	ax2	+bx	+	c	has	a	minimum	at	(5,	-3)	and	passes	through	(4,	0).	y-axis.	You	are	interested	in	t	he	values	of	x	where	the	graph	is	above	the	x	-axis.	(2	marks)	(3	marks)	6	The	straight	line	/1	passes	through	the	points	A	and	B	with	coordinates
(2,	2)	and	(6,	0)	respectively.	c	By	finding	the	equation	f(x	+	1)	in	terms	of	x,	find	the	coordinates	of	the	point	in	part	b	where	the	curve	crosses	the	y-axis.	a---~	4	6	These	are	the	only	real	values	that	satisfy	both	equalities	simultaneously,	so	the	solution	is	-2	<	x	:!E;	4.	"	.--,·.-11	GRAPHS	AND	TRANSFORMATIONS	CHAPTER	4	61	2	Sketch	the	curves
with	the	following	equations:	b	y	=(x	+2)(x	-	l)	2	a	y	=(x	+	1)2(x-	l)	d	y	=	(x	-	2)(x	+	1)2	x	)(x	+	1)2	=	x	2(x	+	2)	f	y=(x-	l	)2x	h	y	=	(x	-	1)2(3	-	x)	i	y	=	x	2(2-	x)	e	y	g	y	=	(I	-	x)2(3	+	x)	=	(2	-	c	y	j	y	=	x	2(x-	2)	3	Factorise	the	following	equations	and	then	sketch	the	curves:	=	x	3	+	x	2	-	2x	y	=	3x	+	2x	2	-	x	3	y	=	l2x3	-	3x	y	=	x	3	-9x	2	=	x	3	+	5x2	+	4x	y	=
x3	-	x2	y	=	x	3	-	x	2	-	2x	b	y	c	y	d	e	f	y	=	x-x3	g	j	h	e	y	=	-(x	+	2)3	i	y	=	-(x	-	2)	3	=	(x	+	3)3	.	5	The	distance	between	the	points	(2,	y)	and	(5,	7)	is	3/Io.	Find	two	possible	values	of	y.	(You	are	not	required	to	solve	this	equation.)	3	c	y	=x2,y	=(x+	l)(x	-1	)	2	a	y=x2	,y	=	x	(x	2	-	1)	b	y	=	x(x	+	2),	y	=	--:x	d	y	=	x	2(1	-	x),	y	2	-¾	=	x(x	-	4),	y	=	(x	-	2)3	y	=-	x3,	y
=	-x(x	+	2)	g	y	j	=	e	y	=	x(x	-	4),	y	h	y	=	-x3,	y	=	=xl	f	y	=	x(x	-	4),	y	=	--:x2	a	On	the	same	axes,	sketch	the	curves	given	by	y	--:xl	i	y	=	-	x3,	y	=	x	2	=	x	2(x	-	3)	and	y	=	¾.	QUALIFICATION	AND	ASSESSMENT	OVERVIEW	VIII	EXTRA	ONLINE	CONTENT	X	1	ALGEBRAIC	EXPRESSIONS	1	2	QUADRATICS	18	3	EQUATIONS	AND	INEQUALITIES	36	4
GRAPHS	AND	TRANSFORMATIONS	57	REVIEW	EXERCISE	1	81	5	STRAIGHT	LINE	GRAPHS	85	6	TRIGONOMETRIC	RATIOS	104	7	RADIANS	133	8	DIFFERENTIATION	150	9	INTEGRATION	170	REVIEW	EXERCISE	2	181	185	EXAM	PRACTICE	/	GLOSSARY	187	ANSWERS	190	INDEX	222	iv	COURSE	STRUCTURE	CHAPTER	1	ALGEBRAIC
EXPRESSIONS	1.1	INDEX	LAWS	1.2	EXPANDING	BRACKETS	1.3	FACTORISING	1.4	NEGATIVE	AND	FRACTIONAL	INDICES	1.5	SURDS	1.6	RATIONALISING	DENOMINATORS	CHAPTER	REVIEW	1	CHAPTER	2	QUADRATICS	2.1	SOLVING	QUADRATIC	EQUATIONS	2.2	COMPLETING	THE	SQUARE	2.3	FUNCTIONS	2.4	QUADRATIC	GRAPHS	2.5
THE	DISCRIMINANT	CHAPTER	REVIEW	2	CHAPTER	3	EQUATIONS	AND	INEQUALITIES	3.1	LINEAR	SIMULTANEOUS	EQUATIONS	3.2	QUADRATIC	SIMULTANEOUS	EQUATIONS	3.3	SIMULTANEOUS	EQUATIONS	ON	GRAPHS	3.4	LINEAR	INEQUALITIES	3.5	QUADRATIC	INEQUALITIES	3.6	INEQUALITIES	ON	GRAPHS	3.7	REGIONS
CHAPTER	REVIEW	3	1	2	4	6	9	12	13	15	CHAPTER	4	GRAPHS	AND	TRANSFORMATIONS	4.1	CUBIC	GRAPHS	4.2	RECIPROCAL	GRAPHS	4.3	POINTS	OF	INTERSECTION	4.4	TRANSLATING	GRAPHS	4.5	STRETCHING	GRAPHS	4.6	TRANSFORMING	FUNCTIONS	CHAPTER	REVIEW	4	57	58	62	63	67	71	75	78	REVIEW	EXERCISE	1	81	CHAPTER	5
STRAIGHT	LINE	GRAPHS	85	18	19	22	25	27	30	33	5.1	y	=	mx	+	c	5.2	EQUATIONS	OF	STRAIGHT	LINES	5.3	PARALLEL	AND	PERPENDICULAR	LINES	5.4	LENGTH	AND	AREA	CHAPTER	REVIEW	5	86	89	93	96	99	36	37	39	40	44	46	49	51	54	CHAPTER	6	TRIGONOMETRIC	RATIOS	104	6.1	THE	COSINE	RULE	6.2	THE	SINE	RULE	6.3	AREAS	OF
TRIANGLES	6.4	SOLVING	TRIANGLE	PROBLEMS	6.5	GRAPHS	OF	SINE,	COSINE	AND	TANGENT	6.6	TRANSFORMING	TRIGONOMETRIC	GRAPHS	CHAPTER	REVIEW	6	105	110	116	118	123	125	129	COURSE	STRUCTURE	CHAPTER	7	RADIANS	7.1	RADIAN	MEASURE	7.2	ARC	LENGTH	7.3	AREAS	OF	SECTORS	AND	SEGMENTS	CHAPTER
REVIEW	7	CHAPTER	8	DIFFERENTIATION	8.1	GRADIENTS	OF	CURVES	8.2	FINDING	THE	DERIVATIVE	8.3	DIFFERENTIATING	xn	8.4	DIFFERENTIATING	QUADRATICS	8.5	DIFFERENTIATING	FUNCTIONS	WITH	TWO	OR	MORE	TERMS	8.6	GRADIENTS,	TANGENTS	AND	NORMALS	8.7	SECOND	ORDER	DERIVATIVES	CHAPTER	REVIEW	8
CHAPTER	9	INTEGRATION	9.1	INTEGRATING	x	n	9.2	INDEFINITE	INTEGRALS	9.3	FINDING	FUNCTIONS	CHAPTER	REVIEW	9	REVIEW	EXERCISE	2	133	134	135	139	145	150	151	154	157	159	161	163	165	167	170	171	173	176	178	181	v	vi	ABOUT	THIS	BOOK	ABOUT	THIS	BOOK	The	following	three	themes	have	been	fully	integrated	throughout
the	Pearson	Edexcel	International	Advanced	Level	in	Mathematics	series,	so	they	can	be	applied	alongside	your	learning.	y	=	4x	-13	1	Use	m	=	4,	x	1	=	3	and	y	1	=	-1.	(3)	@	4	The	line	/	1	has	equation	y	=	3x	-	6.	t	h	e	1orm	"	m	A	xP	+	Bxq,	w	h	ere	A,	B	,	p	and	q	are	constants	to	be	determined.	The	sketch	shows	the	graph	of	f(x)	=	x2	-	4x	-	5	=	(x	+	l)(x
-	5)	The	solutions	to	the	quadratic	inequality	x	2	-	4x	-	5	>	0	are	the	x	-values	when	the	curve	is	above	the	x	-axis	(the	darker	part	of	the	curve).	180	CHAPTER	9	INTEGRATION	Summary	of	key	points	dy	1	1	lf	-=xn	theny=--xn+l+c	n':t--l	dx	'	n+l	'	·	Using	function	notation,	if	f	'(x)	=	x",	then	f(x)	=	_1_xn+i	+	c,	n	n+	1	dy	k	2	lf-=kx11	theny=	-	-	x	1i+	1
+c	n':t--l	dx	'	n+	l	'	·	*	-l.	14	In	!:::.ABC,	AB=	(5	-	x)cm,	BC=	(4	+	x)	cm,	L	ABC=	120°	and	AC=	ycm.	8	y	<	f(x)	represents	the	points	on	the	coordinate	grid	below	the	curve	y	=	f(x).	0	-	4x	=	-2	2	-f	-	-	--	-	-	----~	=	-f	+	4	(x	-	2)2	-	22	=	2	(x	-	2	>	(x	-	2	)	X	-	2	[L	=½	2	=	±If	x	=	2	±	Complete	the	square	for	x	2	-	4x.	a	y	3	ANALYSIS	I	I	=	-3X	+2	b	y	=	3x	-	2	5	e
y	=	3x	+	2	2	h	y	=	-	3x	+	9	k	Y	2	5	=3X	+6	C	y	=	-6x	+	7	7	f	y=	3x	2	y	=	-6x-	3	3	I	y	=	5X	+	2	The	line	y	=	6x	-	18	meets	the	x-axis	at	the	point	P.	The	curve	crosses	t	he	x-axis	once.	a	Find	the	gradient	of	the	line.	Wo	rk	out	the	co	ordinates	of	P.	©	6	The	point	P(4,	-1)	lies	on	the	curve	with	equation	y	=	f(x).	l	B	38	cm~	~	--	-	-;.:-	-	A	~C	--	_J	Here	a=	5.2
cm,	c	=	3.8	cm	and	A=	35°.	•	Factorise	the	left-	hand	side	•	Set	each	factor	equal	to	zero	and	solve	to	find	the	value(s)	of	x	1i:il!.l.il§	2)	IMiit•	CRITICAL	THINKING	,~	-	Factorise	the	quadratic.	(1)	b	Sketch	the	curve	with	equation	y	=	x	3	-	4x	,	showing	the	coordinates	of	the	points	where	the	curve	crosses	the	x-axis.	Sllilp	.	••flm,c)	Explore	the
gradient	formula	using	GeoGebra.	1	In	each	of	the	following	triangles,	calculate	the	length	of	the	missing	side:	a	b	B	c	B	A	A	C	C	A	d	e	B	A	....___	_.__	_	_	6cm	~	f	B	B	C	2	In	the	following	triangles,	calculate	the	size	of	the	angle	marked	x:	a	B	·~	b	c	B	B	A	.._	_	_	_	_	_	_	_____,.	0	A	4	In	triangle	ABC,	BC=	(x	+	2)	cm,	AC=	x	cm	and	L	BCA	=	150°.	.(	37r)	14
In	the	diagram,	A	and	B	are	points	on	the	circumference	of	a	circle	centre	0	and	radius	5	cm.	When	x	=5,	y	=52	-	5	x	5	+	4	=	4.	(2	marks)	Challenge	Show	that	the	equation	of	a	straight	line	through	(0,	a)	and	•	(b,	0)	is	ax+	by	-	ab=	0.	STRAIGHT	LINE	GRAPHS	CHAPTER	5	89	5	The	line	3x	+	2y	=	0	meets	the	x-axis	at	the	point	R.	Find	a	PR	and	b	PQ.
OI	INTEGRATION	CHAPTER	9	•[email	protected]§	11MM♦	177	ANALYSIS	1	Find	the	equation	of	the	curve	with	the	given	derivative	of	y	with	respect	to	x	that	passes	through	the	given	point:	dy	a	-	=	3x	2	+	2x	dx	point	(2,	10)	dy	2	b	-	=	4x	3	+	-	3	+	3	point	(1	,	4)	dx	x	dy	c	dx	1	=	Jx	+	4x	2	point	(4,	11	)	dy	3	d	-	=-	-	x	dx	Jx	point	(4,	0)	dy	e	dx	point	(1	,
7)	dy	=	(x	+	2)2	f	dx	=	+3	Jx	x2	point	(0,	1)	2	The	curve	C,	with	equation	y	=f(x),	passes	through	the	point	(	1,	2),	and	f	'(x)	=2x	3	-	-¼.	So	the	curve	crosses	the	y-axis	at	(0,	9).	-	-	-	-	-	-	-	-	-	-	To	find	the	root(s)	of	a	function,	set	it	equal	to	zero.	s	+	1s12	+	121s	+	2	5	-	2	-	-	-	-	-	-	-	,	-	-	-	-	1215	and	1512	cancel	each	other	out.	b	There	is	a	single	point	of
intersection	so	the	equation	x	2	(x	-	3)	=	~	J	has	one	real	solution.	G.3	x	4	.2	x	sin	75°	cm	2	=	14.0	cm2	(3	s.f.)	4¥:ffoHtl~	In	6.ABC,	AB=	5	cm,	BC=	6	cm	and	L	ABC	=	x.	LEAD	=	50.28...	Calculate	the	value	of	x	.	0	6	The	line	that	passes	through	the	points	(-3,	-5)	and	(4,	9)	meets	the	y-axis	at	the	point	G.	C,@1,/♦	Explore	this	solution	using	technology.
(2	marks)	d	Show	that	the	lines	OA	and	OC	are	perpendicular,	where	O	is	the	origin.	14	The	line	y	=	4x	+	5	meets	the	y-axis	at	the	point	C.	Learning	objectives	..:-	After	completing	this	unit	you	should	be	able	to:	•	Calcu	late	the	gradient	of	a	li	ne	joining	a	pair	of	point	s	➔	•	Understand	t	he	link	between	the	equation	of	a	line,	and	its	gradient	and
intercept	➔	pages	87-89	Find	the	equation	of	a	line	given	(i)	the	gradient	and	one	point	on	the	line	or	(ii)	two	points	on	the	line	➔	pages	89-92	•	•	pages.86-87	Know	and	use	the	ru	les	for	parallel	and	perpendicular	grad	ients	➔	•	Find	,t	he	point	of	intersection	for	a	pair	of	straight	lines	•	Solve	length	and	area	problems	on	coordinate	grids	pages	93-96
➔	pages	97-99	Find	the	point	of	intersection	of	each	pair	of	lines:	+	7	and	Sy=	2x-	l	b	y=5x-land3x+7y=ll	a	y	=	4x	c	2x	-	Sy	=	-1	and	Sx	-	7y	=	14	+-	International	GCSE	Mathematics	2	A	landsca	pe	architect	can	use	a	straight-line	graph	to	estimate	how	long	it	will	take	for	a	tree	to	grow	to	a	given	height	if	it	continues	at	the	cu	rrent	rate.	x2	-	9x	=	0
x(x	-	9)	=	0	Then	either	x	=	0	~	x-9	=	0	⇒	x	=	9	or	The	solutions	are	x	=	0	and	x	=	9.	-xm-	Problem-solving	Height	must	be	positive.	The	x	3	term	in	the	expanded	function	would	be	xx	xx	x	=	x	3	so	t	he	curve	has	a	positive	x	3	coefficient.	Write	down	t	he	transformation	in	the	form	y	=	f(x	+	a)	-	b.	0	6	Find	an	equation	of	the	line	that	passes	through	the
point	(3,	4)	and	is	perpendicular	to	the	line	4x	-	6y	+	7	=	0.	26	CHAPTER	2	QUADRATICS	+	3)2	~	0	-	-	-	-	-	-	-	-	-	-	-	+	-	-	-	A	squared	value	must	be	greater	than	or	equal	to	0.	For	t	hese	two	functions	a	is	positive.	4¥:fi"Ht¥2)	Solve	the	equation	2x2	-	8x	+	7	=	0.	B,c....__	_	_	_	_........._.___.__	_j	C	X	Area	of	!::::,ABC=	But	So	½ah	h	=	b	sin	C	Area	=	(1)	-	-	-	-	-
-	Area	of	triangle	=	½base	x	height.	Find	the	area	of	triangle	A	CD.	0	5	The	line	that	passes	through	the	points	(2,	-5)	and	(-7,	4)	meets	the	x-axis	at	the	point	P.	It	comes	with	three	years'	access*	to	your	ActiveBook	-	an	online,	digital	version	of	your	textbook.	160	CHAPTER	8	DIFFERENTIATION	4¥¥\11Hl2)	Let	f(x)	=	4x2	8x	+	3.	(3	marks)	fD	The
discriminant	If	you	square	any	real	number,	the	result	is	greater	than	or	equal	to	0.	(2	marks)	8	Given	that	x	ct	3,	find	the	set	of	values	for	which	x	~	3	<	2.	y	X	Sketch	y	=	x	(6	-	Zx).	x	I	x2	-	2	•	,	f'(x)	=	-	-=	x	,	-	2x-,	-	-	-	-	-	--+---	rx	So	f(x)	=	x	½	2x½	Integrate	as	normal	and	don't	forget	the	+	c.	Here	c	=	8cm,	C	=	40°,	A=	30°	and	a=	xcm.	(3	marks)	The
line	crosses	the	x-axis	at	the	point	A	and	the	y-axis	at	the	point	B	,	and	O	is	the	origin.	dy	G	iven	dx	=	6x	+	2x-	3	-	Gx2	2	y	=+	-x-2	2	=	3x2	-2	-	x-	2	-	INTERPRETATION	I	-	3x2,	find	y.	Find	they-coordinate	when	x	=	4	by	substituting	into	the	equation	of	the	curve	and	calculating	y	=8-3lx	8	-	3/4	=8	-	6	=	2.	l	"\	EQUATIONS	AND	INEQUALITIES
CHAPTER	3	47	4¥ifilli-itl	~	Find	the	set	of	values	of	x	for	which:	3	-	5x	-	2x	2	<	0	3	-	5x	-	2	X	2	=	0	2x	+	Sx	-	3	I(2x	~	1)(x	+	3)	1	x	=2	or	x	I	Quadratic	equation	=0	=0	2	Multiply	by-1	(so	it's	easierto	factorise).	x-	l	"-1;'.,	V	I'	x	+	13.	If	you	are	given	all	three	sides	and	asked	to	find	an	angle,	the	cosine	rule	can	be	rearranged.	>	2x2	Gx	-	2x2	>	0	Gx	-	2x	2
=	0	-	-	-	-	-	-	-	-	-	-	-	-	+	-	-	-	Solve	the	corresponding	quadratic	equation	to	Gx	.	So	the	curve	crosses	the	y-axis	at	(0,	18).	3x	3	------~L	l	-------+--,,L	G	x5	3	x	~	3	-·	2	b7	b4	--,	=	x2	+	s	=x	7	=Gx	C	C	L	e	-~I	(a3)2	x	2a2	:	;	"'	xx	a~a:	a_2__	_	_2_a_e__-_-_	-	_-_,	x4	=	x"'	=	27	X	:.__	x4	Rewrite	the	expression	with	the	numbers	together	and	the	r	terms	together.	'
§ti)	0	(	SHIFT	)	•	UDD	m"	DDDDD	oouaa	oaa::ama	••fflli&•	Work	out	each	coefficient	quickly	using	the	ncr	and	power	functions	on	your	calculator.	X	Find	the	equation	of	C	in	the	form	y	=	f(x).	The	curve	passes	through	the	origin	O	and	has	a	maximum	y	point	A	at	(-4,	9)	and	a	minimum	point	Bat	(2,	-3).	L	Q	88	CHAPTER	5	STRAIGHT	LINE	GRAPHS
•	4iif111HI~	Write	these	lines	in	the	form	ax	+	by+	c	=	0:	I	a	y	=	4x	+	3	a	b	y	=2	x	+5	4x	-	y	+	3	=	0	-	-	-	-	-	-	-	-	-	~	-	-	b	~1	+	y	-	5	=	0	-	-	-	-	-	-	-	-	-	~	X	+	2y	-	10	=	0	Rearrange	the	equation	into	the	form	ax	+	by	+	c	=	0.	■	Using	function	notation,	if	f	'(x)	=	kxn,	■	then	f(x)	=	_!_x	11	+	1	+	c,	n	:t:	-1.	'-	EQUATIONS	AND	INEQUALITIES	CHAPTER	3	45
4¥ifii,Htl	~	Find	the	set	of	values	of	x	for	which:	a	3x	-	5	<	x	+	8	and	5x	>	x	-	8	b	x	-	5	>	1	-	x	or	15	-	3x	>	5	+	2x	a	3x	-	5	<	x	+	8	Sx	>	x	-	8	2x	-	5	<	8	4x	>	-	8	2x	<	13	X	Draw	a	number	line	to	illustrate	the	two	inequalities.	0	7	f(x)	=	x	2	-	2x	-	8	a	Sketch	the	graph	of	y	=	f(x).	The	line	p	meets	the	y-axis	at	A	and	the	line	q	meets	the	x-axis	at	B.	(2)	+-
Sections	2.2,	2.4	©	13	The	function	h(x)	=	x	2	+	212x	+	k	has	eq-µal	roots.	Calculate	how	far	C	is	from	B.	The	line	/2	is	perpendicular	to	/1	and	passes	through	A.	x(G	-	2x)	=	0	find	the	critical	values.	X	When	y	=	o,	x	=	3	or	x	=	-3.	b	Write	down	the	coordinates	of	the	point	where	X	(1	mark)	the	curve	crosses	the	y-axis.	d	Work	out	the	area	of	triangle
ABC.	x	=	-3	±	M	3)2	-	f(x)	has	two	roots:	-	3	+Mand	-	3	-	M.	(4	marks)	12	a	Show	that	(2	+	5./x)	2	can	be	written	as	4	+	k./x	+	25.x,	where	k	is	a	constant	to	be	found.	(2	marks)	16	a	Use	the	distance	formula	to	find	the	distance	between	(4a,	a)	and	(-3a,	2a).	y	0	X	Watch	out	A	sketch	graph	does	not	need	to	be	plotted	exactly	or	drawn	to	scale.	(2)	c	On	a
separate	diagram,	sketch	the	curve	with	equation	y	=	(x	-	1)3	-	4(x	-	1)	showing	the	coordinates	of	the	p	oints	where	the	curve	crosses	the	x-axis.	b	Hence,	or	otherwise,	find	the	roots	of	f(x),	leaving	your	answers	in	surd	form.	Work	out	the	coordinates	of	the	point	G.	C•fujj,/)	Explore	how	the	graph	of	y	=	(x	+	p)2	+	q	changes	as	the	values	of	p	and	q
change	using	technology.	■	The	tangent	to	the	curve	y	=	f(x)	at	the	point	with	coordinates	(a,	f(a))	has	equation	y	-	f	(a)	=	f	'	(a)(x	-	■[email	protected]	The	equation	of	a	straight	line	with	gradient	m	t	hat	passes	t	hrough	t	he	point	(xv	y	1)	is	y	-	y	1	=	m(x	-	x	1).	1	So	the	solutions	are	x	=	-4	+	JG	and	x	=	-4	-	JG.	■	f	f	'(x)dx	=	f(x)	+	c	You	can	write	the
process	of	integrating	xn	as	follows:	The	dx	tells	you	to	integrate	with	respect	to	x.	b	Find	the	coordinates	of	S.	BD	=	✓51	4	2.08	..	./49	./49)	=	./G(S	-	2	x	2	+	7)	=	./G(8)	=	8./G	5./6	-	2¥24	+	./294	-----	./6	is	a	common	factor.	Work	out	the	gradient	of	the	line	joining	the	points	A	and	B.	Use	y	-	y	1	=	m(x-	xi)	with	m	=-¾	and	(xi,Yi)	=	(3,	5).	(2	marks)	5
Write	2	+	0.8x	-	0.04x2	in	the	form	A	-	B(x	+	C)2,	where	A	,	Band	Care	constants	to	be	determined.	y	=	Zf(x)	is	a	stretch	with	scale	factor	2	in	the	y-direction.	b	Sketch	the	graphs	of	y	0	=	f(½x),	y	=	f(2x)	and	y	=-f(x).	x	_.	(1	mark)	b	The	graph	of	y	=	af(x)	intersects	the	y	-axis	at	(0,	-4).	(2	marks)	b	Show	that	the	lines	/	and	m	intersect	at	the	point	P(2,
3).	-	I	=7	x-3=±.fl	x=3±.fl	The	solutions	are	x	x=3-.fl	4¥@hhl	§	Add	3	to	both	sides.	1	.	a	b	A	B	B	C	6.4cm	6.4cm	C	AL.__	_	_	__	___,_	C	'----'------'"'"	C	2.5cm	118	CHAPTER	6	TRIGONOMETRIC	RATIOS	2	Work	out	the	possible	sizes	of	x	in	the	following	triangles.	This	means	that	if	y	is	negative,	jy	cannot	be	a	real	number.	.·\	\	l	1	i	4	GRAPHS	AND	-
TRANSFORMATIONS	··.'!	After	completing	this	chapter	you	should	be	able	to:	➔	pages	58-61	•	Sketch	cubic	graphs	•	Sketch	reciprocal	graphs	of	the	form	y	=	!!:..	b	Hence,	or	otherwise,	write	down	the	equation	of	the	curve.	y	=	g(x)	0	2	X	5	f(x)	is	below	g(x)	when	2	<	x	<	5.	For	example,	the	number	3	in	x	3	inequality	the	opposite	of	an	equation.	(4
marks)	0	X	Summary	of	key	points	1	The	gradient	of	a	curve	at	a	given	point	is	defined	as	the	gradient	of	the	tangent	to	the	curve	at	that	point.	7	F	ind	an	equation	of	the	line	that	passes	through	the	point	(5,	-5)	and	is	perpendicular	to	the	line	y	=	tx	+	5.	=	(x	+	2)(x	+	4)	c	Gx2	-11x-10	=	Gx2	15x	+	4x	-	10	-	-	-	-	-	-	-	-	-	ac	=	-	60	and	4	-15	-	=	-11	=	b.	c
Calculate	the	area	of	t	he	triangle,	giving	your	answer	to	3	significant	fig	ures.	I	,--1	3~	r	I	=	(125),(x")•	=	v125(x"	•,)	=	5x2	2x	2	-	x	xs	f	2x	2	x	=	~	-	xs	=	2	x	x	2	-	s	-	x	l	-	s	=	2.x-3	-	x-4	Divide	each	term	of	the	numerator	by	x	5•	=	-2	-	-	1	-	--	-	-	-	-	-	-	~	-	-	Using	a-"'	=_!_	a"'	•!ifiliHtl	3	iiiiiit♦	INTERPRETATION	Evaluate:	a	9½	Ia	b	64½	Using	a-A=	"ta.	y	y
y	X	For	t	hese	two	functions	a	is	negative.	~	X	25	5	-	5	=	_G5_	4	-	8	+	24	J	4	X	2	+	Use	the	fact	that	the	curve	passes	through	(4,	5).	sin(55°)	x	75	sin.t!..BDC	=	.	a	Write	f(x)	in	the	form	(x	+	p)	2	+	q,	where	p	and	q	are	constants	to	be	found.	a	Write	down	the	formula	for	the	gradient,	m	,	of	the	line.	Find	the	equation	of	the	line	with	gradient	that	passes
through	the	point	T.	ANALYSIS	1	Work	out	whether	these	pairs	of	lines	are	parallel,	perpendicular	or	neither:	a	y	=	4x	+	2	I	y	=	-	4x	-	7	d	y	=	-3x	+	2	I	y	=	3x	-	7	g	y	=	Sx	-	3	Sx-	y	+	4	=	0	4x	-	Sy+	I=	0	8x	-	lOy	-	2	=	0	2	I	b	y	=	3x	-	1	2	y	=	3x	-	11	c	y	=	5x	+	9	3	f	y	=	7X	5	y	=	7x	-	3	e	y	=	5x	+	4	5	y	=	-	3x	-	1	h	Sx	-	y-	1	=	0	I	y	=-	5X	k	3x	+	2y-12	=	0	2x
+	3y-	6	=	0	y	=	Sx	+	9	5	3	y	=	-	2X	+	8	2x	-	3y	-	9	=	0	Sx	-	y	+	2	=	0	2x	+	lOy	-	4	=	0	2	A	line	is	perpendicular	to	the	line	y	=	6x	-	9	and	passes	through	the	point	(0,	1).	AB	is	a	length,	so	you	are	only	interested	in	the	AB=	✓8479.55	...	If	u	=	1	=>	x	3	=	1	=>	x	=	1	Watch	out	If	u	=	-	8	=>	x	3	=	-	8	=>	x	=	-	2	The_	r_o_ots	_o_f	_f(x)	are	1	and_-_2_.	1	O	=
3x	-	=	3.	Use	pre-made	GeoGebra	activities	or	Casio	resources	for	a	graphic	calculator.	+	h)	-	f(x)	h	h----+	O	The	gradient	function	can	be	used	to	find	the	gradient	of	the	curve	for	any	value	of	x	.	Problem-solving	Use	the	distance	formula	to	formulate	a	quadratic	equation	in	x.	5%	AOS	Use	contemporary	calculator	technology	and	other	permitted
resources	(such	as	formulae	booklets	or	statistical	tables)	accurately	and	efficiently;	understand	when	not	to	use	such	technology,	and	its	limitations.	X	•!ifinHii~	A	line	is	parallel	to	the	line	6x	+	3y	-	2	=	0	and	it	passes	through	the	point	(0,	3).	Za	Use	your	calculator	to	work	this	out	efficiently.	-	-	-	-	-	-	-	-	-	You	can	simplify	this	working	with	a
substitution.	92.084	...	Give	your	answers	to	three	significant	figures.	=	8	-	3x½	Find	the	gradient	of	the	curve,	by	calculating	dy	3	,	dx	=	-	2X•	dy	-	dx	When	x	=	4	,	y	=	2	and	g	radient	of	curve	and	of	t	ang	ent	=-¾	-	--	-	-	-	-	-	-	-	-	'	So	gradient	of	normal	is	3	2	,	Gradient	of	normal	=	-	l	---------	X	1	2	3	4	1	-	=--	d.	y	-	Y1=	m(x	-	-J	•	Use	1	to	find	the	gradient
of	a	perpendicular	line.	b	Suggest	a	possible	equation	for	f(x).	j	As	a	=	-2	is	negative,	the	graph	has	a	(	\	I	shape	and	a	maximum	point.	If	you	do	not	have	an	Activel	earn	or	ActiveTeach	account,	click	'Register'.	Use	the	cosine	rule	to	find	the	value	of	x	.	ANALYSIS	1	Apply	the	following	transformations	to	the	curves	with	equations	y	=	f(x)	where:	i	f(x)
=	x2	ii	f(x	)	=	x	3	iii	f(x)	=	lX	In	each	case	state	the	coordinates	of	points	where	the	curves	cross	the	axes	and	in	iii	state	the	equations	of	the	asymptotes.	©	(2	marks)	15	The	points	A	and	B	have	coordinates	(4,	6)	and	(12,	2)	respectively.	C9	Stretching	graphs	Multiplying	by	a	constant	'outside'	the	function	stretches	the	graph	vertically.	constant,	have
asymptotes	at	x	=	0	and	y	=	0.	Try	(1,	2).	Find	an	equation	of	Lin	the	form	ax	+	by	+	c	=	0.	(4	marks)	b	State	one	assumption	made	by	the	surveyor	in	using	this	mathematical	model.	m	m	A	trapezium	has	exactly	one	pair	of	parallel	sides.	(2	marks)	The	line	/2	passes	through	the	point	C	with	coordinates	(-1	,	1)	and	has	gradient	½b	Find	an	equation
for	/2.	a	Find	an	equation	for	12	in	the	form	y	=	mx	+	c,	where	m	and	c	are	constants.	•!iffoHtl~	a	F	ind	the	set	of	values	of	x	for	which	12	+	4x	>	x	2	•	b	Hence	find	the	set	of	values	for	which	12	+	4x	>	x	2	and	5x-	3	>	2.	■	The	graph	of	y	=	f(x	+	a)	is	a	translation	of	the	graph	y	=	f(x)	by	the	vector	(-~)-	y	=	f(x)	+	1	is	a	translation	(~),	or	1	unit	in	the
direction	of	the	positive	y-axis.	0	6	Find	the	gradients	of	the	curve	y	=	2x	2	at	the	points	C	and	D	where	the	curve	meets	the	line	y	=	x	+	3.	(3	marks)	(2	marks)	c	Work	out	the	range	of	values	of	a	such	that	the	graphs	of	y	=	x	2	+	a	and	2y	=	x	-	1	have	two	points	of	intersection.	6	To	solve	a	quadratic	inequality:	•	Rearrange	so	that	the	right-hand	side
of	the	inequality	is	O	•	Solve	the	corresponding	quadratic	equation	to	find	the	critical	values	•	Sketch	the	graph	of	the	quadratic	function	•	Use	your	sketch	to	find	the	required	set	of	values.	(2	marks)	(5	marks)	8	The	points	A	and	B	have	coordinates	(-4,	6)	and	(2,	8)	respectively.	INTERPRETATION	1	Find	the	set	of	values	of	x	for	which:	a	x	2	-	l	l	x	+
24	<	0	b	12	-	X	-	x	2	>	0	d	x	2	+	7x	+	12	~	0	e	7	+	l	3x	-	2x	2	>	0	h	-2	+	7x	-	3x	2	<	0	g	4x	2	-	8x	+	3	~	0	k	x	2	-	5x	>	0	6x	2	+	llx	-	10	>	0	2	Find	the	set	of	values	of	x	for	which:	a	x	2	<	10	-	3x	b	11	<	x	2	+	10	c	x	(3	-	2x	)	>	1	d	x(x	+	11)	<	3(1	-	x	2)	c	x	2	-	3x	-	10	>	0	f	10	+	x	-	2x	2	<	0	x	2	-9	0	and	10	-	2x	<	5	7x	+	10	<	0	and	3x	+	5	<	17	c	4x2	-	3x	-	1	<
0	and	4(x	+	2)	<	15	-	(x	+	7)	d	2x2	-	x	-	1	<	0	and	14	<	3x	-	2	e	x	2	-	x	-	12	>	0	and	3x	+	17	>	2	f	x	2	-	2x	-	3	<	0	and	x	2	-	3x	+	2	>	0	4	Given	that	x	ct	0,	find	the	set	of	values	of	x	for	which:	a	¾i	d	6+2->f	X	X	e	25>	2	X	c	}+3>2	1	5	a	Find	~he	r~nge	of	values	o~k	for	which	the	-	equation	x	-	kx	+	(k	+	3)	-	0	has	no	real	roots.	The	straight	lines	/1	and	/2
intersect	at	the	point	C.	..	,,0	~	dy	find	-d	.	■	You	can	manipulate	surds	using	these	rules:	•	fab	=	fax/E	.	Ship	C	is	12	km,	on	a	bearing	of	140°,	from	ship	B.	172	CHAPTER	9	Ia	I	b	INTEGRATION	3	f(x)	=3	x2	x3	,	'----------+--	2	xi	=3	x	T	Remember	3	.;-	½	3	x	Simplify	your	answer.	1)(x	+	8)	=	0	(x	3	-	x3	IR.	:~Gem	B	A	~	IArea	=	½ac	sin	B	I	Area	j	so	Here
a	=	6	cm,	c	=	5	cm	and	angle	B	=	x,	so	use:	Area=	sin	B.	♦	98	CHAPTER	5	•¥MOB◄	§)	11	mn-♦	STRAIGHT	LINE	GRAPHS	ANALYSIS	1	Find	the	distance	between	these	pairs	of	points:	a	(0,	1),	(6,	9)	b	(4,	-6),	(9,	6)	d	(3,	5),	(4,	7)	(3,	1),(-1	,	4)	C	f	(-2,	-7),	(5,	1)	e	(0,	-4),	(5,	5)	2	Consider	the	points	A(-3,	5),	B(-2,	-2)	and	C(3,	-7).	3	The	solutions	of	a	pair
of	simultaneous	equations	represent	the	points	of	intersection	of	their	graphs.	a	Find	an	equation	for	/	1	in	the	form	ax+	by	=	c.	The	x-coordi	nates	are	given	by	the	solutions	to	the	equation.	(3	+	./2)(3	-	./2)	3	-	./2	9	-	3./2	+	3./2	-	2	=	-	-	-	-	-	-	-	-	-	-	-	-	'	-	-	-	/z	X	/z	=	2	=	I	I	C	Is	+	./2	Is	-	./2	3	-	./2	-	-	-	-	-	-	-	-	~	-	9	-	2	=	7,	-3/2	+	3/2	=	0	7	(/5	+	./2)(/5	+	./2)
(/5	-	./2)(/5	+	./2)	Multiply	numerator	and	denominator	by	(15	+	./2').	b	Draw	a	diagram	to	illustrate	your	answers.	(3	marks)	169	y	Taking	f(x)	=	¼.x4	-	4x	2	+	25:	b	Find	the	values	of	x	for	which	f'(x)	=	0.	But	it	would	not	be	part	of	the	solution	set,	even	if	the	inequality	was	~	rather	than	>.	a	x	2	+6x+1=0	b	x	2	+12x+3=0	c	x	2	+4x	-	2=0	d	x	2	-10x=5
2	Solve	these	quadratic	equations	by	completing	the	square.	2	Simultaneoys	equations	with	one	linear	and	one	quadratic	equation	can	have	up	to	two	pairs	of	solutions.	Try	(0,	0).	=	1.414213562	...	©	(3	marks)	14	The	straight	line	/1	has	equation	4y	+	x	=	0.	graph	of	y	X	-	b	y	=	-x(x	-	y	=	2)(x	+	y	=	-x(x	-	2)	(x	+	1)	is	a	stretch	with	scale	factor	-1	in
they-d	irection.	Adding	or	subtracting	a	constant	'outside'	the	function	translates	a	graph	vertically.	Soy	=	f(2)	=	3	The	point	where	the	gradient	is	8	is	(2,	3	).	Given	that	f	'(x)	=	x	,	find	the	equation	of	C.	a	Show	that	OP	2	=	¼x4	-	4x	2	+	25.	a	Find	an	expression	for	f(t).	Allx-coordinates	are	tripled.	Show	that	the	lines	/1,	/	2	and	/3	meet	at	a	point	and
find	the	coordinates	of	that	point.	:	112~14	...	2x	-	15	=	0	(x	+	3)(x	-	5)	=	0	Then	either	x	+	3	=	0	⇒	x	=	-3	x	-	5=0	⇒	x=5	or	~	~	A	quadratic	equation	with	two	distinct	factors	has	two	distinct	solutions.	The	lines	intersect	at	the	point	A.	(x2)3	=	x2	•	3	=	x6	x6	-	=	x6-4	=	x2	x4	4¥¥\.IHtl~	Expand	these	expressions	and	simplify	if	possible:	a	-3x	(7x	-	4)	b
y	2(3	-	2y	3)	c	4x	(3x	-	2x2	+	5x	3)	d	2x(5x	+	3)	-	5(2x	+	3)	Watch	out	A	minus	sign	outside	brackets	changes	t	he	sign	of	every	term	inside	t	he	brackets.	b	Work	out	an	equation	for	straight	line	!2	.	y=2	(4	marks)	X	y=5+2x-x2	©	5	The	diagram	shows	a	sketch	of	the	curve	with	equation	y	=	f(x).	If	f(x)	=	a(x	+	p)2	+	q,	the	graph	of	y	=	f(x)	has	a	turning
point	at	(-p,	q).	•ffiiiMt◄	~	,1:mi♦	1	•afl•i§i§,j.	Give	your	answer	in	the	form	a	+	b/2,	where	a	and	bare	integers	to	be	found.	C	is	5.47	km	from	coastguard	statio	n	B.	This	is	called	rationalising	the	denominator.	Write	the	formula	you	are	going	to	use	as	the	first	line	of	worki	ng.	(1	mark)	a	Find	the	coordinates	of	the	point	A.	(1	mark)	b	Find	the	value
of	a.	Add	2	to	both	sides.	,.2	lS	Ii3J3	-	1r).	©	©	@	12	Find	the	set	of	values	of	x	that	satisfy	8	X2	(2	marks)	+	1	~	2.,	x	X	-::;t:.	The	value	of	the	discriminant	shows	how	many	roots	f(x)	has:	•	If	b2	-	4ac	>	0	then	f(x)	has	two	distinct	real	roots.	a	Sketch	C	1	and	C2	on	the	same	set	of	axes.	..,,,,.	(1	mark)	Ill	15m	For	given	side	lengths	band	c	and	given
angle	B,	you	can	draw	the	triangle	in	two	different	ways.	■	=	_.£	by	considering	their	X	•iffi£iiH1•	The	graphs	of	y	=	~and	y	=	;	,where	k	is	a	real	An	asymptote	is	a	line	which	the	graph	approaches	but	never	reaches.	-	--	-	-	--	-	-	Apply	the	rule	term	by	term.	114	CHAPTER	6	TRIGONOMETRIC	RATIOS	A	9	In	the	diagram,	AD=	DB=	5	cm,	L.ABC	=	43°
and	L.ACB	=	72°.	a	sin	b	A=	sin	B	Use	this	version	of	the	sine	ru	le	to	find	a	missing	side.	(1	mark)	Determine	the	value	of	a.	4x2	c	4x	2	8x	+	3	=	4	x	-	5	-	-	-	-	-	-	~	12x	+	8	=	0	-	-	x2	To	find	the	points	of	intersection,	set	the	equation	of	the	curve	equal	to	the	equation	of	the	line.	a	Given	that	x	3	-	x	2	-	l	7x	-	15	=	(x	+	3)(x2	+bx+	c),	where	band	c	are
constants,	work	out	the	values	of	b	and	c.	(1	mark)	b	State	the	coordinates	that	point	Pis	transformed	to	on	the	curve	with	equation	y	=	f(x)	+	3.	(3)	d	For	this	value	of	k,	sketch	the	graph	of	y	=	x	2	+	I	Ox	+	k,	showing	the	coordinates	of	any	points	at	which	the	graph	meets	the	coordinate	axes.	(3	marks)	•	The	equation	of	a	straight	line	can	be	written
in	the	form	y	=	m	x	+	c,	where	mis	the	gradient	and	c	is	they-intercept.	The	graph	of	y	=	h(x)	is	y	First	sketchy=	h(x).	The	point	B(O,	0)	lies	on	the	curve	and	the	point	A(3,	4)	is	a	maximum	point.	(2	marks)	Ci&HhiiMtMY	V	11Mii♦	EXECUTIVE	FUNCTION	@	1	The	straight	line	passing	through	the	point	P(2,	l)	and	the	point	Q(k,	11)	has	gradient	-	152
•	a	Find	the	equation	of	the	line	in	terms	of	x	and	y	only.	7	A	line	l	passes	through	the	points	with	coordinates	(0,	5)	and	(6,	7).	To	factorise	a	quadratic	expression:	For	the	expression	Zx	2	+	5x	-	3,	ac	=-6	=-	1	x	6	•	Find	two	factors	of	ac	that	add	up	to	b-	-	-	and	-	1	+	6	=	5	=	b.	a	~X	23"	7.3cm	::	b	~	70°	+-	International	GCSE	Mathematics	2	Find	the
sizes	of	the	angles	marked.	c	Explain	why	the	x-coordinate	of	the	turning	point	of	y	=	f(x)	is	the	same	as	the	x-coordinate	of	the	point	where	the	graph	of	y	=	f'(x)	crosses	the	x-axis.	5x	>	3G	X	Multiply	out	(note:	-2	x	-8	=	+16).	opposite	s1n0=	-	-	-	hypotenuse	0	adjacent	V>	;:;:	I	11>	Adjacent	!	A""-------'--'--'---"	B	X	C-	X	X	hz	+	xz	h	2	+	(c	-	x)2	=	a	2	So	x2
_	_	_	_	_	_	____._	_	(c	-	x)2	=	b2	-	a	2	-	-	-	--	=	b2	-	a2	2	cx	-	c2	a2	=	b2	+	c2	-	=	b	cos	A	a	2	=	b	2	+	c2	-	lso	-+--~	------+---	2cx	x	but	hypotenuse	opposite	tan	0	=	-	-	adjacent	=	b2	-	-	-	-	-	-	-	-	-	1	-	-	~	and	-	cos0=	-	-	-	-	(1)	-------(2)	----1--	Use	Pythagoras'	theorem	in	l:.CAX.	Show	that	the	quadrilateral	is	a	rectangle.	x4	c	=	~	+	2x	+	C	1	5	f(c2x)2	+	\;	)	dx	Then
apply	the	ru	le	to	each	term.	·	1aJ	•	@	16	In	the	diagram,	AD	and	BC	are	arcs	of	The	lines	AC	and	B	C	are	tangent	to	the	circle	with	centre	0.	0	9	A	rock	is	dropped	off	a	cliff	The	height	in	metres	of	the	rock	above	the	ground	after	t	seconds	is	given	by	the	function	f(t).	b	Hence,	or	otherwise,	find	the	set	of	values	of	x	for	which:	2x2	-	3x	-	16	>	5	-	2x	(2)
+-	Sections	3.2,	3.5	@	In	separate	diagrams,	sketch	the	curves	21	The	equation	x	2	+	kx	+	(k	+	3)	=	0,	where	k	is	a	constant,	has	different	real	roots.	The	decimal	expansion	of	a	surd	is	never-ending	and	never	repeats,	for	example	12.	6	The	distance	from	the	tee,	T,	to	the	flag,	F,	on	a	particular	hole	of	a	golf	course	is	494	yards.	So	the	solution	is	1	<
x	<	G.	on	a	graph	gradient	slope	cubic	expressions	in	which	the	highest	power	is	3	cuboid	a	six-sided	solid	whose	sides	are	all	graph	(noun	or	verb)	a	mathematical	function	represented	visually	rectangles,	placed	at	right	angles.	X	_	_	_)_'	_	=	_-	f(x)	_	Alternatively	multiply	each	y-coordinate	by-1	and	leave	the	x-coordinates	unchanged.	The	point	T	has
coordinates	(-4,	2).	a	Write	down	the	value	of	8½.	In	some	cases	it	may	be	more	straightforward	to	solve	a	quadratic	equation	without	factorising.	•¥:fil,MIV	Sketch	the	following	curves:	a	y	=(x	-	1)2(x	+	1)	b	y	=x	3	-	2x2	-	3x	C	y	=	(x	-	2)	3	a	y	=	(x	-	1)2(x	+	1)	I	Put	y	=	O	and	solve	for	x.	Sketch	the	graphs	of	a	y	=f	(x)	c	y	=	f(x	)	-	3	by	=f(x	+	2)	d	y	=
f(½x)	+-	Sections	4.4,	4.5	TRIGONOMETRIC	RATIOS	CHAPTER	6	105	C!)	The	cosine	rule	The	cosine	rule	can	be	used	to	work	out	missing	sides	or	angles	in	triangles.	y	y	y	=-5	-	x2	X	k	I	k	I	y	=	2	with	k	0	4¥ifi"Htl	~	11\Mf♦	INTERPRETATION	Sketch	o	n	the	same	diagram:	4	12	4	c	y	=-	a	y=:xandy=x	x2	••ffl\j,r)	-----	a	y	y=	~	:;	::~	l,~_l:J).	Find	the
coordinates	of	its	turning	point	and	write	down	the	equation	of	its	line	of	symmetry.	Completing	the	square:	-	2x2	+	4x	-	3	=	-	2(x2	-	2x)	-	3	-	-	-	-	-	-	-	-	-	-	-	+	-	-	The	coefficient	of	x	2	is	-2,	so	take	out	a	factor	of	-2.	For	example,	if::=	3x2	then	y	=	x	3	+	c.	+	x)	O	ii	x	=	2,	x	=	1	or	x	=	-	1	So	the	curve	crosses	the	x-axis	at	Put	y	=	Oand	solve	for	x.
Prohibitions	Calculators	with	any	of	the	following	facilities	are	prohibited	in	al	l	examinations:	•	databanks	•	retrieval	of	text	or	formulae	•	built-in	symbolic	algebra	manipulations	•	symbolic	differentiation	and/or	integration	•	language	translators	•	communication	with	other	machines	or	the	internet	ix	....	In	set	notation	{x:	x	>	7.2}.	7x	-	1	=	0	x=
■:@tHH••	-	a=	3,	b	=	-7	and	c	=-1	4	(3	)(	-1	)	i~-------+--	2x3	Put	brackets	around	any	negative	values.	9	X	b	y	=	2f(x)	so	the	curve	is	y	18	y	=	af(x)	where	a	=	2	so	it	is	a	vertical	stretch	with	scale	factor	2.	OI	STRAIGHT	LINE	GRAPHS	CHAPTER	5	95	•!ifi11Htl~	A	line	is	perpendicular	to	the	line	2y	-	x	-	8	=	0	and	passes	through	the	point	(5,	-	7).	Find
the	length	of	the	base	and	the	height	of	the	triangle.	0	4	The	line	y	=	+	2	meets	the	y-axis	at	the	point	B.	Find	the	equation	of	the	tangent	to	the	curve	y	=	x	3	-	3x	2	+	2x	-	I	at	the	point	(3,	5).	■	'	''	;Yz	-	Y1	__________________	n'	The	gradient	m	of	a	line	joining	the	point	with	coordinates	(x1,Yt)	to	the	point	with	coordinates	(x2,y2	)	can	be	calculated	using
the	formula	m	(xz,	Yz)	(X1,	Y1)	Yz	-Yi	Xz	-	X1	0	Xz	-Xi	.	The	quadratic	equation	axz	+bx+	c	=	o	has	real	roots	if	b2	-	4ac;;?,	O.	dx	+	k,	where	k	is	a	constant.	_	C	10cm	A	d	B	f	e	A	B	A""--------'-____.	[	Alternatively	multiply	each	x	-coordinate	by	-1	y	=	f(-x	)	and	y	=	-f(x)	where	f(x)	and	leave	the	y-coordinates	unchanged.	The	graph	of	y	=	f(-x)	is	a	reflection
of	the	graph	of	y	=	f(x)	in	the	y-axis.	•	To	find	an	unknown	side	given	two	sides	and	the	angle	between	them,	use	the	cosine	rule.	·	~~	,:	:	After	completing	this	chapter	you	should	be	able	to:	•	Multiply	and	divide	integer	powers	➔	pages	2-4	•	Expand	a	single	term	over	brackets	and	collect	like	terms	➔	pages	2-4	•	Expand	the	product	of	two	or	three
expressions	➔	pages	4-6	•	Factorise	linear,	quadratic	and	simple	cubic	expressions	➔	pages	6-9	•	Know	and	use	the	laws	of	indices	•	Simplify	and	use	the	rules	of	surds	•	Rationalise	denominators	➔	pages	9-11	➔	pages	12-13	Simplify:	a	4m	2n	+	5mn	2	-	2m2n	+	mn2	-	3mn	2	b	3x	2	-5x	+2+3x	2	-7x	-12	+-	International	GCSE	Mathematics	2	Write	as	a
single	power	of	2:	b	26	+	2	2	a	25	x	23	+-	International	GCSE	Mathematics	3	Expand:	b	5(2-3x)	a	3(x	+4)	C	4	+-	International	GCSE	Mathematics	6(2x	-	Sy)	Write	down	the	highest	common	factor	of:	b	6x	and	8x2	a	24	and	16	c	4xy2	and	3xy	5	+-	International	GCSE	Mathematics	Simplify:	lOx	a	-	5-	b	20x	2	40x	C	24	+-	International	GCSE	Mathematics
Computer	scientists	use	indices	to	describe	very	large	numbers.	■	Ifpis	a	root	of	the	function	f(x	},	then	the	graph	of	y	=	f(x)	touches	or	crosses	the	x-axis	at	the	point	(p,	0).	=	G.22	cm	(3	s.f.)	-	-	•¥:fiiiMtl	V	►Wilt►	-	-	-	-	-	1	-	-	-	-	Give	your	answer	to	3	significant	figu	res.	For	part	p,	let	y	=	x	2.	(2	marks)	@	(2	marks)	Problem-solving	In	question	9,	try
solving	a	similar	problem	with	numbers	first:	Find	the	gradient	and	y	-intercept	of	the	straight	line	with	equation	3x	+	7y	+	2	=	0.	b	y	=	x3	-	2x2	-	3x	3)]>---------~L	2	=	x(x	-	2x	=	x(x	-	3)(x	+	1)	0	=	x(x	-	3)(x	+	1)	Sox	=	0,	x	=	3	or	x	=	-	1	So	the	curve	cro55e5	the	x-axi5	at	(0,	0),	L	X	➔	-	oo,	y	➔	-oo	First	fact	orise.	4	Find	the	coordinates	of	the	point	on
the	curve	with	equation	y	=	x	2	+	Sx	-	4	where	the	gradient	is	3.	b	On	the	same	axes,	sketch	the	graph	of	3y	=	-x2(x	-	2)2.	lb	le	Using	a¾.=	n:fcli.	Find	the	value	of	a	and	the	value	of	c.	@	(4	marks)	12	The	straight	line	/1	with	equation	y	=	3x	-	7	intersects	the	straight	line	/2	with	equation	ax+	4y	-	17	=	0	at	the	point	P(-3	,	b).	xx	I	(x~	3	)	=	x(4x	-	Zy	+
3)	+	5(4x	-	Zy	+	3)	]	~	=	4x	2	-	Zxy	+	3x	+	ZOx	-	lOy	+	15	5x	=	4x2	-	Zxy	+	Z3x-	lOy	+	15	-	-	-	Simplify	your	answer	by	collecting	like	terms.	She	measures	the	angle	of	elevation	of	the	top	of	the	building	at	two	points	15	m	apart	on	the	ground.	•¥MUHi	V	IWili►	ANALYSIS	1	Sketch	the	graphs	of	the	following	equations.	-	The	quadratic	equation	!.px	+
q)(rx	+	s)	have	solutions	x	=	(x	-	4)(x	-	4)	=	0	Then	either	x	-	4	=	0	or	Be	careful	not	to	divide	both	sides	by	x,	since	x	may	have	the	value	0.	(3	marks)	b	Hence	factorise	f(x)	completely.	cm2•	a	Show	that	A=	¾CIO	+	3x	-	x2).	fi	~	,	·	1	l,	-it	-~	/	41	lfiL	-	-	).	=x3	-	3x	+	2,	and	A	is	at	(-1,	4)	b	f(x)	=	3x2	+	2x-	1,	and	A	is	at	(2,	13)	Find	the	point(s)	on	the
curve	with	equation	y	=	f(x),	where	the	gradient	is	zero:	=	x2	f(x)	=	x	½-	=	x	3	-	9x	2	+	24x	f(x	)	=	x-	1	+	4x	a	f(x)	Sx	b	f(x)	c	6x	+	I	d	-	20	Differentiate:	a	2✓	x	2	e	3+✓	x	X	2x	3	+	3x	✓	x	b	l_	C	x2	f	1	3x	3	2x	+	3	rx	+	-2x1	g	x(x	2	k	3x2(x	2	+	2x	)	-	x	+	2)	X	d	½x3(x	-	2)	h	3x	2	-	6	X	(3x	-	2)(4x	+~)	DIFFERENTIATION	5	CHAPTER	8	Find	the	gradient	of	the
curve	with	equation	y	a	f(x)	=	x(x	+	1),	and	A	is	at	(0,	0)	c	f(x)	=	f(x)	l,	163	=	f(x)	at	the	point	A	where:	2	6	b	f(x)	=	x	~	,	and	A	is	at	(3,	0)	X	and	A	is	at	(¼,	2)	d	f(x)	=	3x	-	;	2	,	and	A	is	at	(2,	5)	=	1~	+	x,	where	p	is	a	real	constant	and	x	>	0.	So	So	y	=	¾x½-	4x½+	¾_________....J	C•ffljj,($	"xplore	the	solution	using	-	-	-	technology.	Particle	physicists
compare	observed	results	with	transformations	of	known	functions	to	determine	the	nature	58	CHAPTER	4	m	GRAPHS	AND	TRANSFORMATIONS	Cubic	graphs	A	cubic	function	has	the	form	f(x)	=	ax3	+bx!-	+	ex+	d,	where	a,	b,	c	and	d	are	real	numbers	and	a	is	non-zero.	2	The	gradient	function,	or	derivative,	of	the	curve	y	f'(x	)	=	lim	f(x	=	f(x)	is
written	as	f'	(x)	or::.	0	3	The	equation	of	a	line	with	gradient	m	that	passes	through	the	point	with	coordinates	(xi,y	1)	can	be	written	as	y	-	y	1	=	m(x	-	x	1).	30%	AO2	Construct	rigorous	mathematical	arguments	and	proofs	through	use	of	precise	statements,	logical	deduction	and	inference	and	by	the	manipulation	of	mathematical	expressions,
including	the	construction	of	extended	arguments	for	handling	substantial	problems	presented	in	unstructured	form.	A	Use	the	information	given	in	the	question	to	draw	a	sketch.	■	This	version	of	the	cosine	rule	is	used	to	find	an	angle	if	you	know	all	three	sides:	cos	A	=	Ii'	+Z~c-	a'	C•[email	protected])	Explore	thecosine	rule	using	technology.	In
the	expression	3x2	+	4x	+	2,	the	term	2	is	a	constant	coordinate	grid	the	set	of	points	defined	by	the	axes	dimensions	the	size	of	something,	usually	given	as	its	length,	width	and	height	discard	to	cancel	or	remove	(for	example,	to	ignore	a	solution	that	doesn't	make	sense)	displacement	change	of	position	distinct	different	elimination	the	removal
(elimination)	of	a	variable	in	two	simultaneous	equations	evaluate	calculate	the	value	of.	(2)	b	Express	(4	-	/5)2	in	the	form	b	+	els,	where	band	care	integers.	0	=	(x	-	1)2(x	+	1)	So	x	=	1	or	x	I	I	=	-1	So	the	curve	cro55e5	the	x-axi5	at	(-1,	0)	and	touche5	the	x-axi5	at	(1,	0).	a	Write	an	equation	in	terms	of	x	for	the	distance	between	(x,	y)	and	A(-1	,	5).	~	i
I	So	the	roots	are	2	+	and	x	=	2	_	~-	Ix	=	72	[L	Take	the	square	root	of	both	sides.	(3	marks)	=6	-	2x	on	the	same	axes.	(2)	b	Calculate	the	size	of	LABC.	•	f	f	'(x	)	+	g(x	))dx	=	f	f(x	)dx	+	f	g(x	)dx	•i:fil,Htl	~	IWi!f►	PROBLEM	SOLVING	Find:	a	f	(x½+	2x	3)	dx	a	2x	f(xz,	+	2x	)dx	=	xi	+	1	4	3	4	d	f(4t	2	+	6)	d	t	c	f(p2x-2	+	q)	dx	b	f(x	-t	+	2)	dx	+c	First	apply
the	rule	term	by	term.	)	x	71.708	...	Q	~	3cm	4cm~	R	9	In	f:::.A	BC,	AB=5cm,	BC=6cmandAC	=	10cm.	(xi,	y	1)	and	(x2,	y	2)	have	been	chosen	to	make	the	denominators	positive.	■	You	can	use	the	laws	of	indices	with	any	rational	power.	l	,	_	_	_	This	example	factorises,	but	you	may	need	to	use	x2	x	the	quadratic	formula	or	complete	the	square.	I
Problem-solving	=	127°	(3	s.f.)	There	are	two	values	of	x	for	which	sin	x	=	0.8:	•¥@UBI§)	11~il!-►	ANALYSIS	53.13	...	S	o	the	curve	crosses	the	y	-axis	at	(0,	-	2).	(2)	The	lines	11	and	/2	cross	the	x-axis	at	the	points	A	and	B	respectively.	The	boat	leaves	Band	moves	on	a	bearing	of	100°	for	10	km	until	it	reaches	C.	7	The	sketch	shows	the	graphs	of	the
curves	with	equations:	y	=	2-	5x	-	x	2,	2x	+	y	=	0	and	x	+	y	=	4	Write	down	the	set	of	inequalities	that	represent	the	shaded	region	shown	in	the	sketch.	Here	the	solution	sets	are	x	-6	-4	-2	0	2	~	-l	or	x	>	3.	3	Write	each	of	these	expressions	in	the	form	p(x	+	q)	2	+	r	,	where	p	,	q	and	r	are	constants	to	be	found:	a	2x2	+	8x	+	1	b	5x2	-	l	5x	+	3	©	©	c	3x
2	+	2x	-	1	d	10	-	l	6x	-	4x	2	e	2x	-	8x	2	+	10	4	Given	that	x	2	+	3x	+	6	=	(x	+	a)2	+	b,	find	the	values	of	the	constants	a	and	b.	7	A	line	is	parallel	to	the	line	2x	-	3y	-	I	=	0	and	it	passes	through	the	point	(0,	0).	Work	out	the	value	of	c	in	each	case.	On	separate	diagrams,	sketch	the	curves	with	equations	a	y	=	2f(x)	(3)	b	y	=	f(x)	-	9	(3)	C	y	=	f(x	+	2)	(3)	X
~	dy=~zj	On	each	diagram,	show	clearly	the	coordinates	of	the	maximum	and	the	minimum	points.	You	can	write	your	final	answer	to	3	significant	figures.	We	factorise	x	2	+	3x	+	2	to	get	(x	+	1)	(x	+	2)	formula	a	mathematical	expression	or	equation	with	a	particular	meaning	formalise	to	clearly	describe	the	details	of	a	process	fractional	less	than	1
given	that	(statement)	...	Then	you	can	differentiate	the	terms	one-at-a-time.	x	½X	x	½=	x	½+½	=	X	l	=X	,	.	.....	•	lf'•b•"k••W	·-=~~~	""'dil_lO.,.....	y	1	C2	-----	------	Since	AC1	C2	is	an	isosceles	triangle,	it	follows	that	the	angles	AC1B	and	AC2B	add	together	to	make	180°.	::::;>	X	=	4	-	Factorise.	e	TRIGONOMETRIC	RATIOS	CHAPTER	6	113	3	In	each
of	the	following	sets	of	data	for	a	triangle	ABC,	find	the	value	of	x.	The	right-hand	side	is	0	so	it	is	unchanged.	b	Find	the	range	of	values	of	p	for	which	the	roots	of	the	equation	p	x	2	+	px	-	2	=	0	are	real.	Find	the	equation	of	the	normal	to	the	curve	with	equation	y	=	8	-	3/x	at	the	point	where	x	=	4.	3	Factorise	completely:	2x3	+	13x	2	+	15x	@	4
Factorise	completely	x4	-	y	4	•	(2	marks)	-	5x	2	-	3x	Problem-solving	Watch	out	for	terms	that	can	be	written	as	a	function	of	a	function,	for	example:	x4	=	(x2)2.	5	-	-	1-	+	c	-	-	-	-	-	-	--'----2	2	2	5	I	=	-x2	-	4x2	+	C	5	But	f(4)	=	5	·-	-	-	-	-	-	-	-	-	-------'--	So	5	=	First	write	f'(x)	in	a	form	suitable	for	integration.	(6)	B	A	~	VScm	~B	C	Not	to	scale	A	+-	Section	6.2
D-+----	8.6cm--+C	+-	Section	6.4	182	2	©	REVIEW	EXERCISE	10	a	On	the	same	set	of	axes,	in	the	interval	0	:!::o	x	:!::o	360°,	sketch	the	graphs	of	y	=	tan	(x	-	90°)	and	y	=	sin	x.	(2)	+-	Sections	4.2,	4.4,	4.6	Challenge	IWi!i►	CREATIVITY,	INNOVATION	1	a	Solve	the	equation	x	2	-	lOx	+	9	=	0.	GRAPHS	AND	TRANSFORMATIONS	CHAPTER	4	You	know
that	the	curve	crosses	the	x-axis	at	(0,	0)	so	you	don't	need	to	calculate	the	So	the	curve	cro55e5	the	x-axi5	at	(0,	0),	(-	1,	0)	and	(-2,	0).	The	line	y	=	2	is	an	asymptote.	=	-2((x	-	1)	2	-	1)	-	3	=	-	2(x	-	1)2	+	2	-	3	=	-	2(x	-	1)2	-	1	So	the	maximum	point	has	coordinates	(1,	-1).	The	line	of	symmetry	is	vertical	and	goes	through	the	maximum	point.	The
rectangle	has	length	3x	-	y	+	4	and	width	x	+	7.	b	Sketch	the	graph	of	C,	showing	the	coordinates	of	P	and	Q.	Put	y	=	0	and	solve	for	x.	N	..	If	k	and	n	are	constants	they	could	be	positive	or	negative,	and	they	could	be	integers,	fractions	or	surds.	Write	your	answer	in	the	form	ax	+	by	+	c	=	0,	where	a,	b	and	c	are	integers.	Determine	whether	or	not
the	line	joining	points	A	and	Bis	congruent	to	the	line	joining	points	Band	C.	Can	be,	but	not	necessarily,	a	cube	hence	means	the	same	as	'therefore'	or	'so':	2x	=	6,	hence	x	=	3	deduce	to	reach	a	logical	conclusion.	•	If	b2	2	•	If	b	J	-	4ac	=	0	then	f	(x)	has	one	repeated	root.	a	State	the	coordinates	that	point	Q	is	transform	ed	to	on	the	curve	with
equation	y	=	f(x	+	2)	-	5.	The	straight	line	/	1	passes	through	A	and	B.	The	line	y	=	-3x	-	15	meets	the	x-axis	at	the	point	D.	@	C	17	The	diagram	shows	three	cargo	ships,	A,	Band	C,	which	are	in	the	same	horizontal	plane.	-6	+	1	=	-5	=	x	(x	+	1)	-	G(x	+	1)	-	-	-	-	-	--	-	-	-	®	Rewrite	the	b	term	using	these	two	factors.	-	-	-	-	-	f	with	y	=	mx	+	c,	so	m	=	-2.	2	I
(2	marks)	b	At	the	point	Bon	the	curve	the	tangent	to	the	curve	is	parallel	to	the	x	-axis.	This	means	that	the	curve	just	touches	the	x-axis	at	(1,	0).	Oi	3y	=	2x	-	G	-	2x	+	3Y	+	The	line	meets	the	x-axis	when	y	=	0,	so	substitute	y	=	O	into	y	=	3x	-	9.	It	has	the	equatio	n	x	=	1.	This	process	confirms	that	this	resource	fully	covers	the	teaching	and	learning
content	of	the	specification	or	part	of	a	specification	at	which	it	is	aimed.	Use	Pythagoras'	theorem	in	l:.CBX.	f	~	1	..,	...	@	12	The	diagram	shows	a	sketch	of	the	curve	with	equation	y	B	y	=	12x½-	x	½,	for	0	,;;;;	x,;;;;	12.	anq	y	•	Use	intersection	points	of	graphs	to	solve	equations	➔	pages	63-66	•	Translate	graphs	➔	pages	67-	71	•	Stretch	graphs	➔
pages	71-74	•	Transform	graphs	of	unfamiliar	functions	➔	pages	75-77	X	=	a2	X	➔	pages	62-	63	Factorise	these	quadratic	expressions:	b	x	2	-	4x	+	3	a	x	2	+	6x	+	5	+-	International	GCSE	Mathematics	Sketch	the	graph	s	of	the	followin	g	functions:	a	y	=	(x	+	2)	(x	-	3)	b	y	=	x	2	-	6x	-	7	+-	Section	Z.4	a	Copy	and	complete	the	table	of	values	for	t	he
function	y	=	x	3	+	x	-	2.	a	y	=	4x	+	3	4	d	y	=	5x	-	6	4	g	y	=	2x	-	7	•	J	Y	4	b	y=	-x	+7	These	lines	cut	the	y-axis	at	(0,	c).	5	a	Sketch	the	graph	of	y	=	f(x)	where	f(x)	=	x(x	-	4).	~~~	'	1¥;J	l1l11	'I	13	n	.	b	Hence,	or	otherwise,	solve	the	equation	3x-	2(Y-	10)	=	-1.	4	Find	an	equation	of	the	line	that	passes	through	the	point	(6,	-2)	and	is	perpendicular	to	the
line	y	=	3x	+	5.	The	line	/2	is	perpendicular	to	/	1	and	passes	through	the	point	(6,	2).	1	=	X'	x	'F	O	Sketch	the	graph	of	y	=	f(x)	-	tven	that	f(x)	a	2	and	state	the	equations	of	the	asymptotes.	x	2	+	11	X	a	x	2	+	4x	+	2	=	0	b	x	2	-	8x	+	1	=	0	C	e	5x2	+9x-1=0	f	2x	2	-3x-	18=	0	g	3x2	+	8	=	16x	-	d	x	2	-	7x	-	17	=	0	9=	0	h	2x	2	+1lx=5x	2	-	18	3	For	each	of
the	equations	below,	choose	a	suitable	method	and	find	all	of	the	solutions.	dy	k	•	If	-	=	kxn,	theny	=	-	-x	11	+	1	+	c,	n	:t:	-	1.	2	A	straight	line	has	equation	y	=	Zx	-	k	and	a	parabola	has	equation	y	=	3x2	+	Zkx	+	5	where	k	is	a	constant.	Find	the	x-coordinates	of	A	and	B.	GRAPHS	AND	TRANSFORMATIONS	CHAPTER	4	73	4¥¥i11Htl~	a	Sketch	the
curve	with	equation	y	=	x(x	-	2)(x	+	l).	b	Calculate	the	value	of	k.	•¥:fi11Hti8	The	diagram	shows	a	sketch	of	the	curve	f(x)	which	passes	through	the	origin.	Instead,	multiply	both	sides	by	x	2•	Because	x	2	is	never	negative,	and	x	-:1:	0	so	x	2	~	0,	the	inequality	sign	stays	the	same.	1	Factorise	these	expressions	completely:	a	4x	d	+8	2x2	+4	4x	2	+	20
C	20X	+	15	k	10y	2	-	Sy	f	6x2	-	18x	3x2	-	X	35x2	-	28x	m	x	2	+	2x	n	3y2	+	2y	o	4x	2	+	12x	p	5y2	-	20y	q	9xy2	+	12x	2y	r	6ab-	2ab2	s	5x2	-	25xy	V	12x2	-	30	t	12x2y	g	x	2	-7x	6x2	-	2x	j	b	6x	-	24	e	h	2x	2	+	4x	+	8xy2	w	xy2	-	x	2y	u	ISy	-	20y.:2	X	12y2	-	4yx	I	ALGEBRAIC	EXPRESSIONS	CHAPTER	1	9	2	Factorise:	x	2	+	l	lx	+	24	a	x	2	+	4x	b	2x2	+	6x	C	d	x	2
+	8x	+	12	e	x2	+	3x	-	40	f	x	2	-	8x	+	12	g	x	2	+	5x	+	6	x	2	+	x	-	20	h	x	2	-	2x-	24	x	2	-	3x	-	10	k	2x2	+	5x	+	2	3x	2	+	!Ox	-	8	m	5x	2	-	16x	+	3	n	6x	2	-	8x	-	8	o	2x	2	+	7x	-	15	p	2x4	+	14x	2	+	24	q	x	2	-4	r	x	2	-	49	s	4x	2	-	25	t	9x2	-	25y	2	u	36x2	-	4	w	6x	2	-	I	Ox+	4	x	15x	2	+42x	-9	a	x	3	+	2x	b	x3	-	x2	+	x	c	x	3	-	Sx	d	x	3	-	9x	e	x	3	-	x	2	-	12x	f	x	3	+	ll	x	2	+	30x
g	x	3	-	7x	2	+	6x	h	x	3	-	64x	2x	3	k	x	3	-	4x	3x3	+	27x	2	+	60x	V	2x2	-	50	CD	For	part	n,	take	2	out	as	a	common	factor	first.	You	need	to	be	able	to	rearrange	each	term	into	the	form	ax",	where	a	is	a	constant	and	n	is	a	real	number.	b	By	factorising	the	expression,	show	that	your	answer	to	part	a	can	be	written	as	the	product	of	two	prime	factors.	a
Calculate	the	least	possible	length	that	AC	could	be.	AB	=	sin(81.045	...	Subtract	the	two	equations.	•¥¥11,Ht◄	8	11mH-►	INTERPRETATION	Find	the	set	of	values	for	which	i	>	2,	x	-:;:.	=0	(2)	b	Hence,	or	otherwise,	solve	the	simultaneous	equations:	(1)	+-	Section	2.3	@	17	a	By	eliminating	y	from	the	equations:	©	18	Find	the	set	of	values	of	x	for
which:	a	3(2x	+	1)	>	5	-	2x	(2)	b	2x2	-	7x	+	3	>	0	(3)	c	both	3(2x	+	1)	>	5	-	2x	and	2x2	-	7	X	+	3	>	0.	Note	that	there	is	no	overlap	between	the	two	sets	of	values.	Given	that	the	area	of	the	triangle	is	5	cm2,	work	out	the	value	of	x,	giving	your	answer	to	3	significant	figures.	Show	that	the	volume	of	the	cuboid	is	(4x	3	+	12x2	+	5x	-	6)	cm3	.	~	give	the
gradients	at	the	specified	points.	If	you	are	asked	to	determine	a	quantity,	that	quantity	is	to	be	determined	difference	the	result	of	subtraction	indefinite	(integrals)	not	having	a	fixed	value	index	(plural	indices)	the	power	to	which	a	quantity	is	raised,	shown	as	a	small	number	(superscript).	Jx	can	be	wntten	.	:	..	(4)	x	2	+	10x	+36=(x	+a)2	+b,	where	a
and	bare	constants,	+-	Section	3.2	a	find	the	value	of	a	and	the	value	of	b.	400	+-	Section	1.3	a	x	2	+	8x	+	15	c	3x2	-	14x	-	5	Sketch	the	graphs	of	the	following	equations,	labelling	the	points	where	each	graph	crosses	the	axes:	=	3x-	6	X	+	Zy	=	18	b	y	=	10	-	Zx	d	y=x	2	a	y	C	+-	International	GCSE	Mathematics	4	Solve	the	following	inequalities:	a	x	+	8
<	11	c	4x	-	7	~	Z(x	-	1)	b	Zx	-	5	~	13	d	4	-	x	<	11	+-	International	GCSE	Mathematics	Quadratic	functions	are	used	to	model	projectile	motion.	No	part	of	this	publication	may	be	reproduced	in	any	form	or	by	any	means	(including	photocopying	or	storing	it	in	any	medium	by	electronic	means	and	whether	or	not	transiently	or	incidentally	to	some	other
use	of	this	publication)	without	the	written	permission	of	the	copyright	owner,	except	in	accordance	With	the	provisions	of	the	Copyright,	Designs	and	Patents	Act	1988	or	under	the	terms	of	a	licence	issued	by	the	Copyright	Licensing	Agency,	Barnard's	Inn,	86	Fetter	Lane,	London,	EC4A	1	EN	(www.cla.co.uk).	b	a	Divide	throughout	by	sin	A	sin	B.	(2
marks)	b	Using	your	answer	to	part	a,	or	otherwise,	show	that	the	solutions	to	the	equation	x	2	-	14x	+	1	=	0	can	be	written	in	the	form	r	±	s/3,	where	rands	are	constants	to	be	found.	Down	load	all	the	solutions	as	a	PDF	or	quickly	find	the	solution	you	need	on	line.	a+	5	=	_	1	2	L___	:+::	=;	•#@UBI~	IWiif►	1	INTERPRETATION	Work	out	the
gradients	of	the	lines	joining	these	pairs	of	points:	a	(4,2),(6,3)	b	(-1	,3),(5,4)	c	d	(2,	-3),	(6,	5)	e	(-3,	4),	(7,	-6)	f	I	3	g	(-2,-4),(10,	2)	h	(	2,2),(4,4)	j	(-	2.4,	9.6),	(0,	0)	k	(1.3,	-	2.2),	(8.8,	-4.7)	m	(3b,	-2b),	(7b,	2b)	n	(p,p2),	(q,	q2)	(-4,5),(1,2)	(-1	2,	3),	(-2,	8)	I	I	I	2	(4,2),(2,3)	(0,	Sa)	,	(10a,	0)	STRAIGHT	LINE	GRAPHS	0	CHAPTER	5	87	2	The	line	joining	(3,	-5)
to	(6,	a)	has	gradient	4.	(1)	+-	Sections	4.2,	4.3	30	a	Sketch	the	graph	of	y	=	-¼-	4,	X	showing	clearly	the	coordinates	of	the	points	where	the	curve	crosses	the	coordinate	axes	and	stating	the	equations	of	the	asymptotes.	0	+	0	<	14	and	0	>	0	-	0	-	4	✓	EQUATIONS	AND	INEQUALITIES	•[email	protected]~	IWiM♦	CHAPTER	3	53	ANALYSIS	1	On	a
coordinate	grid,	shade	the	region	that	satisfies	the	inequalities:	y	>	x	-	2,	y	<	4x	and	y	,;:;;	5	-	x	2	On	a	coordinate	grid,	shade	the	region	that	satisfies	the	inequalities:	x;;,,	-1,	y	+	x	<	4,	2x	+	y,;:;;	5	and	y	>	-	2	3	On	a	coordinate	grid,	shade	the	region	that	satisfies	the	inequalities:	y	<	(3	-	x)(2	+	x)	and	y	+	x;;,,	3	4	On	a	coordinate	grid,	shade	the	region
that	satisfies	the	inequalities:	y	>	x	2	-	2	and	y	,;:;;	9	-	x	2	5	On	a	coordinate	grid,	shade	the	region	that	satisfies	the	inequalities:	y	>	(x	-	3)2,	y	+	x;;,,	5	and	y	<	x-	l	6	The	sketch	shows	the	graphs	of	the	straight	lines	with	equations:	y	=	x	+	I,	y	=	7	-	x	and	x	=	I	a	Work	out	the	coordinates	of	the	points	of	intersection	of	the	functions.	=	3x2	(4x	+	1)	x-	2
x2	c	Lety	=	-	-	1	.	Find	the	equation	of	the	line	that	passes	through	the	points	Sand	T.	ANALYSIS	In	6	ABC,	AB=	3.8	cm,	BC=	5.2	cm	and	L	BAC	=	35°.	Given	that	f	'(t)	=	-9.8t,	a	find	f(t)	b	determine	the	height	of	the	arrow	when	t	=	1.5	c	write	down	the	height	of	the	castle	according	to	this	model	d	estimate	the	time	it	will	talce	the	arrow	to	hit	the
ground	e	state	one	assumption	used	in	your	calculation.	26	The	curve	C	with	equation	y	=	[(x)	passes	through	the	point	(5,	65).	0	and	126.86..	X	->	00,	y	->	00	X	->	-	OO,	y	---,	-	OO	Check	what	happens	to	y	for	large	positive	and	negative	values	of	x.	_	_	_	_	_	_	_	_	___.	a"=	a111	-	11	to	simplify	the	index.	4¥:fiiiHtl	2)	IWilf♦	.	The	square	intersects	the	x-
axis	at	the	points	Band	S,	and	the	equation	of	the	line	which	y	A	B	X	D	passes	through	B	and	C	is	y	=	3x	-	12.	Find	the	two	possible	positions	of	point	P.	Divide	the	shape	into	two	sections:	dJ	QUADRATICS	CHAPTER	2	21	Some	equations	cannot	be	easily	factorised.	X	5o	the	graph	of	y	=	f(x	+	1)	is	y	This	is	a	translation	of	the	graph	of	y	=	f(x)	by	1)	=	(x
+	1)3	X	vector(-~)You	could	also	write	out	the	equation	a!	y	=	(x	+	1)	3	and	sketch	the	graph	directly.	a	Find	an	equation	of	m.	a	Find	the	value	of	k.	(1)	a	Find	the	value	of	0.	I	f(x)	=	x(x	+	2)	,	y	=	f(x)	y	y	=	This	is	the	same	as	a	stretch	parallel	to	the	x	-axis	scale	factor	-	1.	_	2	+	c	3	{x	X	•ihUHI	§)	►Wi!f►	PROBLEM	SOLVING	1	Find	the	following
integrals:	a	Jx	3	dx	b	Jx	7	dx	c	f3x-4	dx	d	f5x	2	dx	2	Find	the	following	integrals:	a	/(x4	+	2x	3)dx	b	/	(2x	3	-	x2	+	Sx	)dx	c	/(5x	i	-	3x	2)dx	b	/(6x-2	-	x	½)dx	c	f(2x-½+	x	2	-	x-½)dx	3	Find	the	following	integrals:	a	f(4x-2	+	3x-½)dx	INTEGRATION	CHAPTER	9	175	-	4	F	ind	the	following	integrals:	J	b	f(x	+	,c	iI	+	x-i)dx	a	f	(4x3	-	3.x-4	+	2)dx	In	Q4	part	c	you
are	integrating	with	respect	to	x,	so	treat	p	and	q	as	constants.	(1)	b	Hence	find	the	three	roots	of	g(x).	b	On	the	same	set	of	axes,	sketch	the	graph	of	y	=	f'	(x).	A	You	can	draw	b	such	that	the	angle	at	C	is	obtuse	(C1).	111	the	form	6xP	+	Sx'I,	write	down	the	value	of	p	and	the	value	of	q.	Use	t	he	cosin	e	ratio	cos	A=	i	in	l:.	24	Given	that	✓	x	can	be
wntten	m	the	form	4xa	+	x	6	,	write	down	the	value	of	a	and	the	value	of	b.	(5)	©	y	=	cos(	x	the	points	where	the	graph	meets	the	coordinate	axes.	:,.	J	00	X->-~y->-00	59	~--------~L	X	y-intercept	separately.	⇒	-j	and	x	=	-f.	BC=	75	m,	CD=	80	m,	angle	BCD	=	55°	and	angle	ADC=	140°.	The	highest	power	of	x	in	a	quadratic	function	is	x	2,	so	the	highest
power	of	x	in	its	derivative	will	be	x.	When	y	=	0,	x	=	-	1.5	or	x	=	1.5.	So	the	curve	crosses	the	x-axis	at	(-1.5,	0)	and	(1.5,	0).	(2	marks)	11	Find	the	set	of	values	of	x	for	which:	a	6x-	7	<	2x	+	3	b	2x	2	-	C	5	<	20	(2	marks)	l	lx	+	5	<	0	(4	marks)	(4	marks)	X	d	both	6x	-	7	<	2x	+	3	and	2x2	-	l	l	x	+	5	<	0.	c	Find	the	equations	of	the	curves	in	part	b	in	terms
of	x	and	hence	find	the	coordinates	of	the	points	where	the	curves	cross	the	axes.	5	Two	triangles	ABC	are	such	that	AB=	4.5	cm,	BC=	6.8	cm	and	LACE	=	30°.	j	c	(x	L	!	4¥ifi11i-iil~	Find	the	roots	of	the	function	f(x)	=	x	6	+	7x3	-	8,	x	Problem-solving	f(x)	=	0	xG	+	7x3	_	8	=	(x	3)2	+	7(x3)	-	8	=	I	So	o--------+---	o----~	f(x)	can	be	written	as	a	function	of	a
function.	It	is	perfect	for	supporting	your	coursework	and	revision	activities.	a	Find	the	value	of	b.	•	sM!\iiH,►	The	symbol~	means	'implies	that'.	e	f(¼x)	¼f(x)	cm	For	pa	rt	b,	rearrange	the	second	equation	into	the	form	y	=	3f(x).	The	lines	/1	and	!2	intersect	at	the	point	B.	(5	marks)	b	Using	your	sketch,	state,	giving	a	reason,	the	number	of	real
solutions	to	the	equation	x	4	-	ax	3	-	b	=	0.	'	am	X	a"	=	am+n	•	(am)"=	a"',,	•	(ab)	11	=	a11bn	2	Factorising	is	the	opposite	of	expand	ing	brackets.	.0	•	But	here	you	know	Bis	the	largest	angle	because	AC	is	the	largest	side.	2)(ax-	3)2	(1	mark)	(1	mark)	(4	marks)	passes	through	the	point	(1	,	0).	Centres	are	responsible	for	making	sure	that	calculators
used	by	their	students	meet	the	requirements	outlined	below.	■	To	find	the	constant	of	integration,	-2	c	•	Integrate	the	function	•	Substitute	the	values	(x,	y)	of	a	point	on	the	curve,	or	the	value	of	the	function	at	a	given	point	f(x)	=	k,	into	the	integrated	function	•	Solve	the	equation	to	find	c	•¥ifi11HI	~	IWilf♦	ANALYSIS	£	2	2	The	curve	C	with
equation	y	=	f(x)	passes	through	the	point	(4,	5).	The	bearing	of	C	from	A	is	020°.	Work	out	the	value	of	the	largest	angle	in	each	of	the	triangles.	(4)	b	Given	also	that	r	=	60,	calculate	the	perimeter	of	the	shaded	region.	Given	that	f(a)	=	8,	find	two	possible	values	for	a.	•#Mbtii	~	►Wilt►	ANALYSIS	1	Tl).e	following	diagram	shows	a	sketch	of	the
curve	with	equation	y	=	f(x).	0	X	1!(4~	ii	◄	90	CHAPTER	5	STRAIGHT	LINE	GRAPHS	4iifi11Hii~	Find	the	equation	of	the	line	with	gradient	5	that	passes	through	the	point	(3,	2).	=	G7.9°	(3	s.f.)	or	C	=	180	-	l_	G7.851	..	Watch	out	This	is	an	expression,	so	you	can't	divide	every	term	by	3	without	changing	its	value.	(x	+	y	)(x	-	y	)	•¥:fiiii·BI	2)	Factorise:
a	x2	1	a	-	x2	b	x	2	+	6x	+	8	Sx	-	6	-	c	6x	2	-	11	x	-	l	0	d	x	2	-	25	e	4x	2	-	9y2	5x	-	G-	-	-	-	-	-	-	-	-	-	-	-	-	-	Here	a	=	1,	b	=	-5	and	c	=	-6.	0	©	(4	marks)	21	Do	not	use	your	calculator	for	this	question.	6	The	line	joining	(-3,	-2)	to	(2e,	5)	has	gradient	2.	So	this	equation	has	one	real	solution.	=	10x	3	-	11x2y	+	20x2	+	3xy	2	-	12xy	,	c	(x	-	4)(x	+	3)(x	+	1)--	-	-	-	-	-	-	-
=	(x2	-	x	-	12)(x	+	1)	2	Choose	one	pair	of	brackets	to	expand	first,	for	example:	(x	-4)(x	+	3)	=	x	2	+	3x-4x-12	=	x	(x	+	1)	-	x(x	+	1)	-	12(x	+	1)	x3	x2	-	=	x	2	-	x	-12	x2	-	=	+	x	-	12x	-	12	=	x	3	-	13x	-	12	-	-	-	-	-	-	-	--	-	-	You	multiplied	together	three	linear	terms,	so	the	final	answer	contains	an	x	3	term.	----'-~	This	occurs	when	(x	+	3)	2	=	0,	(x	+	3)	2	;;,,	O	so
(x	+	3)2	-	14;;,,	-14	so	when	x	=	-	3.	+-	Sections	4.1,	9.3	constant.	E	3	=	1	or	x	3	=	-	8	~	-	~	-	Treat	x	3	as	a	single	variable	and	factorise.	b	6x	5	+	6x-	1	-ix-¾	e	2x	-½	+	4x-i	(4	marks)	Problem-solving	Start	by	expanding	the	brackets.	Find	the	coordinates	of	point	P.	INTERPRETATION	The	line	joining	(2,	-	5)	to	(4,	a)	has	gradient	-	1.	b	Use	algebra	to
find	the	coordinates	of	C.	BD	is	an	arc	of	a	circle	centre	A	and	19	The	diagram	shows	a	square,	ABCD,	with	side	length	r,	and	two	arcs	of	circles	with	centres	A	andB.	0	i	and	y	=	1	+	x.	Cl)	(4	marks)	Inequalities	on	graphs	You	may	be	asked	to	interpret	graphically	the	solutions	to	inequalities	by	considering	the	graphs	of	functions	that	are	related	to
them.	a	Express	J8o	in	the	form	a/5,	where	a	is	an	integer.	Use	of	technology	••ffl\i&•	Find	the	point	of	intersection	graphically	using	technology.	REVIEW	EXERCISE	1	81	Review	exercise	©1	Do	not	use	your	calculator	for	this	question.	B	C,ffiji,i)	E,plore	the	area	of	a	triaagle	using	technology.	(3	marks)	GRAPHS	AND	TRANSFORMATIONS
CHAPTER	4	75	C!)	Transforming	functions	You	can	apply	transformations	to	unfamiliar	functions	by	considering	how	specific	points	and	features	are	transformed.	SolutionBank	Solution	Bank	provides	worked	solutions	for	questions	in	the	book.	Where	necessary,	give	your	answers	to	three	significant	figures.	~	'	C	You	can	use	the	standard
trigonometric	ratios	for	right-angled	triangles	to	prove	the	cosine	rule:	CID	For	a	right-angled	t	riangle:	C	0	"Cl	"Cl	.	To	allow	for	this,	you	need	to	add	a	constant	of	integration	at	the	end	of	a	function	when	you	integrate.	The	point	Pon	Chas	x-coordinate	1.	b	f(x	-	1)	y	y	0	=	f(x	-	1)	Translate	f(x	)	1	unit	in	the	direction	of	the	positive	x	-axis.	c	Work	out
the	coordinates	of	C.	Show	that	the	line	segment	joining	the	points	P	and	Q	is	not	congruent	to	the	line	joining	the	points	Q	and	R.	a	Find	the	equation	of	the	graph	in	the	form	y	=	ax2	+	bx+	c.	a	Find	an	equation	for	/1	in	the	form	ax	+	by	+	c	=	0,	where	a,	b	and	c	are	integers.	b	sinLBAD	=	sinLBDA	BD	sinLBAD	Use	the	sine	rule	to	calculate	angle
BAD.	C	1	1	X	/3	/3	-	/3	x	/3	15	+	./i	15	-	./i	d	1	(1	-	./3)2	Multiply	the	numerator	and	denominator	by	IS.	■[email	protected]	The	graph	of	y	=	a(x	+	p)	2	+	q	is	a	translation	of	the	graph	of	y	=	ax2	by	c:).	So	the	eq	uat	ion	of	the	tangent	at	(3,	5)	is	y	-	5	=	11(x	-	3)	I	_	y	=	11x	-	28	4¥ifi11HI~	Write	each	term	in	the	form	ax"	and	differentiate	to	obtain	the
gradient	function,	which	you	can	use	to	find	the	gradient	at	any	point.	3	Find:	a	J(8x3	-	b	f(5x	+	2)x½dx	6x2	+	5)dx	(x	+	1)(2x	-	3)	0	4	Given	y	0	5	Given	that!~	=	(t	+	1)2	and	that	x	=	0	when	t	=	2,	find	the	value	of	x	when	t	=	3.	Real	numbers	are	all	the	positive	and	negative	numbers,	or	zero,	including	fractions	and	surds.	Ar--_	_	_r_	_	___,B	,.	IThe	roots
of	f(x)	are	1	and	-	2	.	©	f	(3	marks)	3	The	line	L	1	has	gradient	and	passes	through	the	point	A(2,	2).	xJ	=	xs	-	3	=	x2	I__	I	f	_(3_x_2)_J	=	33	x	_(x_2)_3	x4	Use	the	rule	am	x	a"	=	am+"	to	simplify	the	index.	>	-2	x	<	G.5	The	two	sets	of	values	overlap	(intersect)	where	-2	<	X	<	6.5.	-4	-2	0	2	4	G	8	X	C}	-	-	-	-	-	-	-	-	-	-	-	X	<	G.5	>	-2	In	set	notation	this	can	be
written	as	{X	:	-2	<	X	<	6.5}.	b	Express	f(x)	in	the	form	ax3	+	bx	2	+	ex	+	d,	where	a,	b,	c	and	dare	real	constants	to	be	found.	Mathematical	argument,	language	and	proof	•	Rigorous	and	consistent	approach	throughout	•	Notation	boxes	explain	key	mathematical	language	and	symbols	f	11	The	Mathematical	Problem-Solving	Cycle	2.	=	0.7G9...	12	In
!:::.ABC,	AB	=	(x	-	3)	cm,	BC=	(x	+	3)	cm,	AC=	8	cm	and	L	BA	C	=	60°.	Give	answers	to	appropriate	accuracy.	=	7	3	=	343	1	1	d	25-,	=	-	-	=	-	-	Using	a-111	=	3	25¾	1	()3)3	1	=	5	3	=	125	j	••tflmr)	J__	a"'	Use	your	calculator	to	enter	negative	and	fractional	powers.	=2x(2x	-	b	On	the	same	axes,	sketch	the	curves	y	y	y	=	x(x	-	2)(x	+	1)	2)(2x	+	l)	and	y
C,fu\i,j)	=	-x(x	-	2)(x	+	1).	Check:	The	curve	is	y	=.2f(x).	The	graph	of	a	cubic	function	can	take	several	different	forms,	depending	on	the	exact	nat	ure	of	the	function.	a	show	that	x	satisfies	the	equation	x	2	+	5x	-	15	=	0	(3	marks)	b	calculate	the	value	of	x	,	giving	your	answer	to	3	significant	figures.	Find	the	two	possible	values	of	k.	(3)	+-	Sections
5.4,	6.4	@	(3)	9	The	diagram	shows	~ABC.	0	2	6	X	71	·1	72	CHAPTER	4	GRAPHS	AND	TRANSFORMATIONS	•¥ifi11HI	~	IWiM♦	ANALYSIS	Given	that	f(x	)	=	9	-	x	2	,	sketch	the	curves	with	equations:	b	y	=	2f(x	)	a	y	=	f(2x)	Ia	f(x)	=	9	-	x	2	So	f(x)	=	(3	The	curve	is	-	x)(3	+	x	)	-	-	-	-	-	-	-	-	-	-	'	-	-	-	You	can	factorise	the	expression.	=	3x4	+	x3	-	-	-	-	-	-	-	-	-	-	-
dy	Therefore	-	=	12x3	+	3x2	dx	Differentiate	each	term.	d	Find	the	shortest	distance	between	lines	/1	and	/2	•	@	0	7	A	point	Plies	on	the	line	with	equation	y	=	4	-	3x.	You	can	label	the	point	a	on	the	x-axis	on	your	sketch	of	y	=	x	2	(x	-	a).	Find	the	equation	of	the	line	joining	the	points	A	and	B.	•	How	to	access	your	ActiveBook	Scratch	off	the	panel
with	a	coin	to	reveal	your	unique	access	code.	;%cm	µ:m	6.Z	c	m	~	2.7cm	+-	International	GCSE	Mathematics	3	f(x)	=	x	2	+	3x.	6	a	Given	that	6x	+	sx½	.	2ax1	=	2ax	bx	=	bx	The	quadratic	term	tells	you	the	slope	of	the	gradient	function.	=x2	:	when	x	=	G,	y	=	3G	when	x	Equate	to	find	the	points	of	intersection,	then	rearrange	to	solve	the	quadratic
equation.	b	Find	an	equation	of	the	line	in	the	form	ax	+	by	+	c	=	0.	Write	down	the	transformation	in	the	form	y	=	af(bx).	14x	=	42	x=3	y	=	4(3)	-	7	=	5	so	A	is	the	point	(3,	5).	b	The	curves	intersect	at	the	points	A	and	B.	4¥¥foMti	~	11:Ji!f♦	ANALYSIS	The	line	y	=	4x	-	8	meets	the	x-axis	at	the	point	P	Work	out	the	coordinates	of	P.	+-	Sections	1.S,
2.2	3	Show	algebraically	that	the	graphs	of	y	=	3x	3	+	x	2	-	x	and	y	=	Zx(x	-	l)(x	+	1)	have	only	one	point	of	intersection,	and	find	the	coordinates	of	this	point.	2x	-	21	=	0	X	=	Solve	the	equation	to	find	the	x-coordinate	of	point	B.	0	9	a	On	the	same	axes,	sketch	the	curves	with	equations	y	=	(x	-	2)(x	+	1)2	and	y	=	-x2	-	8.	The	notation	f(x)	is	used	to
represent	a	function	of	x.	5	The	graph	of	y	=	f(x	+	a)	is	a	translation	of	the	graph	y	=	f(x)	by	the	vector	C~)-	6	When	you	translate	a	function,	any	asymptotes	are	also	translated.	Find	the	equation	of	the	line	joining	the	points	C	and	D.	-	-	-	-	-	-	.	The	length	AC	is	fixed.	Give	the	equations	of	any	asymptotes	and	give	the	coordinates	of	intersections	with
the	axes	after	each	transformation.	F	ind	three	possible	values	of	b.	c	F	ind	the	value	of	k.	-	____J	•tii11HI	~·	IWiif♦	PROBLEM	SOLVING	!,	;	where	a	and	bare	positive	constants.	z-	i	z-	I	c	Use	the	equation	from	part	b	to	find	an	equation	of	the	line	passing	through	the	points	(-8,	4)	and	(-1,	7).	-	13	-	-	-	-	-	-	-	-	-	-	-	-	'	-	-	-	IS	XIS	=	(IS)	2	=	3	3	1	X	(3	-	./2)
Multiply	numerator	and	denominator	by	(3	-	12).	dy	G	iven	that	dx	(2	marks)	+	Sx½	=	6x	Ix	,	and	that	y	=	100	when	x	=	9,	find	y	in	terms	of	x,	simplifying	the	coefficient	of	each	term.	You	multiply	the	term	by½	and	then	red	uce	the	power	by	1	to	1	get-2	dy	,	-	=	3x2	+	2x	-	-21	x	-1	dx	1	So	I	-	,d	1	y	=	3	x	z	+	4X	C	--,	I	dy	-	=	12x2	+	2	dx	y	=	x3	+	x2	b	--	-
dy	=	-1	dx	3	X	2	-1	x	-	,'	+	8x	2	1	__	.!.	(2	marks)	®	2	The	points	A	and	B	have	coordinates	(k,	1)	and	(8,	2k	-	1)	respectively,	where	k	is	a	constant.	However	you	should:	•	draw	a	smooth	curve	by	hand	•	identify	any	relevant	key	points	(such	as	intercepts	and	turning	points)	•	label	your	axes.	4x	(2x	+	y)	=	8x	2	+	4xy	(x	+	5)3	=	x	3	+	15x	2	+	75x	+	125
(x	+	Zy)(x	-	Sy)	j	=	x	2	-	3xy	-	10y	2	ALGEBRAIC	EXPRESSIONS	CHAPTER	1	•iifi11Hil~	IWilf►	1	7	ANALYSIS	Factorise	these	expression	s	completely:	+9	a	3x	=	3(x	d	9x2y	+	l	5xy	2	c	8x	2	+	20x	b	x	2	-	Sx	a	3x	+	9	e	3x2	-	9xy	3	is	a	common	factor	of	3x	and	9.	Work	out	the	distance	of	town	C	from	:	a	town	A	b	town	B	Problem-solving	Draw	a	sketch	to
show	the	information.	or	x	=	-3	So	the	curve	crosses	the	x-axis	at	(3,	0)	and	(-3,	0).	Write	down	the	equation	of	the	line.	X	-	t	00,	y	X	-	t	-	00,	Check	what	happens	toy	for	large	positive	and	negative	values	of	x.	+	7x3	-	8	=	(x3)2	+	7(x3)	-	8	3	=	u	2	+	?u	-	8	-	-	-	-	-	-	-	-	-	-	-	Replace	x	with	u	then	solve	'	f(x)	=	x	6	the	quadratic	equation	in	u.	If	you	know	one
side	and	an	opposite	angle	in	a	triangle,	try	to	use	the	sine	rule	to	find	other	missing	sides	and	angles.	i	Step-by-step	guide	with	audio	instructions	on	exactly	which	butt	ons	to	press	and	what	should	appear	on	your	calculator's	screen	1	ALGEBRAIC	lfi,	jI	•	•	•	Learning	obJect1ves	·	,r	I	:	·,	'	rI	,£"'	I	..	(2	marks)	d	Calculate	the	exact	area	of	6	0AB.	(2
marks)	100	CHAPTER	5	©	STRAIGHT	LINE	GRAPHS	4	a	Find	an	equation	of	the	line	l	which	passes	through	the	points	A(l	,	0)	and	B(5,	6).	b	Calculate	the	time	taken	for	the	cyclist	to	travel	100	m.	(2	marks)	18	Factorise	completely	x	-	64x	3	.	66	CHAPTER	4	GRAPHS	AND	TRANSFORMATIONS	4	a	On	the	same	axes,	sketch	the	curves	given	by	y
=½and	y	=	-	x(x	-	1)2.	y	On	separate	axes,	sketch	the	curves	with	equations:	a	y	=	f(-x)	(2	marks)	b	y	=	-f(x)	(2	marks)	Mark	on	each	sketch	the	x	-coordinate	of	any	point,	or	points,	where	the	curve	touches	or	crosses	the	x-axis.	(2	marks)	e	Work	out	the	lengths	of	OA	and	OC.	b	Simplify	x(2x-½)4.	e	Work	out	the	area	of	6	RST.	b	X	10	and	y	=	x2
Explore	the	graph	of	1for	different	values	of	a	using	technology.	(3)	+-	Sections	1.5,	2.4,	2.5	@	The	equation	x	2	+	kx	+	3	=	0,	where	k	is	a	constant,	has	no	real	roots.	c	Find	the	equation	of	the	line	/1	that	is	perpendicular	toy	=	3x	and	goes	through	the	point	(-	1,	5).	(6)	7	The	equation	x	2	+	kx	+	(k	+	4)	=	0,	where	k	is	a	constant,	has	distinct	real
roots.	x	2	+	8	x	=	(x	+	4)2	b	x2	X	Using	the	rule	given	above,	b	=	8	so%=	4.	2	=	-	x-	2	-	=	_J_	x2	b	2x½+	c	-	-	--	--	2.fx3	+	C	-	--	-	-	-	-	-	Simplify	each	term.	a	Use	this	information	to	determine	the	height	of	the	building.	a	y-	1	0)	b	Sy½	(1)	~	@	Sections	1.3,	2.1	Section	1.4	(2)	b	Hence,	or	otherwise,	show	that	the	roots	of	x	2	-	8x	-	29	=	0	are	c	±	d/5,	where



c	and	dare	integers.	••ffi\i&•	Explore	the	sine	rule	using	technology.	C=	cos-l(0.8666	...	4¥:filiHil	2)	X	0	Work	out	the	gradient	of	the	line	joining	(-2,	7)	and	(4,	5).	fD	Negative	and	fractional	indices	Indices	can	be	negative	numbers	or	fractions.	L	-	~	y	+	1	=	4x	-	12	Here	(x	1,	y	1)	=	(3,	-	1)	and	(x2,	y	2)	=	(5,	7).	•#ifii\Htl	~	Factorise	completely:	a	x	3	-
2x2	la	c	x	3	+	3x2	-	l	Ox	b	x	3	-	25x	x3	-	2	x	2	=	x	2(x	-	2)	_	_	_	_	_	_	_	_	_I_	_	You	can't	factorise	this	any	further.	Y2	-	Yi	m	=	X2	-	X1	8	-	5	=	-2	-	3	y	_5	=	3	=	-5	-¾(x	_3)	Sy	-	25	=	-3x	+	9	3x	+	Sy	-	34	=	0	3	=	-5	c;:J	liffl	Solve	t	he	equations	simultaneously	to	find	point	A.	Show	that	the	quadrilateral	is	a	trapezium.	Solving	Sx	-	3	>	2	gives	x	>	1.	y	B	Sketch
the	following	and	give	the	coordinates	of	the	points	A	,	B,	C	and	Dafter	each	transformation.	A	quantum	computer	with	1000	qubits	(quantum	bits)	can	consider	21000	values	simultaneously.	The	smallest	angle	is	opposite	the	smallest	side	so	angle	C	is	required.	(6)	®	+-	Sections	7.2,	7.3	@	(6)	17	In	the	diagram,	AB=	I0cm,	AC=	13cm	and	LCAB	=	0.6
radians.	Important	information	•	•	•	The	access	code	can	only	be	used	once.	c	Calculate	the	exact	area	of	(4)	triangle	ABC.	b	Sketch	the	graphs	of	y	=	f(4x),	½Y	=	f(x),	y	=	f(-x)	and	y	=	-f(x).	16	The	lines	y	=	-2x	+	1	and	y	=	x	+	7	intersect	at	the	point	L.	X=z3	y	=4	x	(¾)	=G	So	point	A	has	coordinates	Subst	itute	to	find	t	hey-coordinate	of	point	A.
Shade	the	required	region.	(3	marks)	.	Find	the	coordinates	of	the	point	of	intersection	of	Iv	12	and	/3•	X	J'	B	(a,	b)	STRAIGHT	LINE	GRAPHS	CHAPTER	5	103	Summary	of	key	points	1	The	gradient	m	of	the	line	joining	the	point	with	coordinates	(xi,	y	1)	to	the	point	with	coordinates	(x2,	y	2)	can	be	calculated	using	the	formula	Yz	-	Y1	m=--Xz	-	X1	Xz-
Xt	0	Z	•	The	equation	of	a	straight	line	can	be	written	in	the	form	X	Y	y	=mx	+	c,	where	m	is	the	gradient	and	(O,	c)	is	the	y-intercept.	If	you	have	bought	this	textbook	second	hand,	the	code	may	already	have	been	used	by	the	first	owner	of	the	book.	-	a	Find	the	gradient	of	y	=	f(x)	at	the	point	(½,	o).	0	3	A	triangle	has	vertices	A(0,	0),	B(a,	b)	and	C(c,
0)	as	shown	in	the	diagram.	(D	Find	the	two	factors	of	ac	=	-	6	which	add	ac	=	-	G	and	b	=	-	5	So	x	2	-	5x	-	G	=	x2	+	x	-	Gx	-	G	-	--	-~	to	give	b	=	-5.	(You	therefore	need	to	turn	round	the	inequality	sign.)	-	3x	<	15	X	~	>-5	In	set	notation	{x:	x	>	-5}.	Problem-solving	N	•	C	If	no	diagram	is	given	with	a	question,	you	should	draw	one	carefully.	2(75)(80
)cos	55°	2	BD	=	5142.08	..	5	Here	are	three	numbers:	Given	that	k	is	a	positive	integer,	find:	~	a	the	mean	of	the	three	numbers	(2)	b	the	range	of	the	three	numbers.	3.8	=	5.2	.	X	Multiplying	by	a	constant	'inside'	the	function	stretches	the	graph	horizontally.	X	b	Using	your	sketch,	state,	with	a	reason,	the	number	of	real	solutions	to	the	equation.	(4)
b	Calculate	the	bearing	of	ship	C	from	ship	A.	4x	-	8	=0	x=	2	ISo	P	has	coordinates	(2,	0)------~~L	Rearrange	the	equation	for	x.	y	This	is	any	point	on	the	line.	Find	the	value	of	c.	S	If	a	line	has	a	gradient	m,	a	line	perpendicular	to	it	has	a	gradient	of	-	~.	+	8'K	=	Gx	,	,	L	Check	that	each	term	is	in	the	form	ax''	before	differentiating.	b	Find	the
coordinates	of	the	points	of	intersection.	5	The	line	joining	(-1,	2d)	to	(1,	4)	has	gradient-¼,	Work	out	the	value	of	d.	Differentiating	quadratics	You	can	differentiate	a	function	with	more	than	one	term	by	differentiating	the	terms	one-at-a-time.	0	©	10	A	cyclist	is	travelling	along	a	straight	road.	Find	the	area	of	this	trapezium	in	cm2	.	a	Show	that	k	2	-
4k-	12	>	0.	52	EQUATIONS	AND	INEQUALITIES	CHAPTER	3	•	If	y	>	f(x)	or	y	<	f(x)	then	the	curve	y	=	f(x)	is	not	included	in	the	region	and	is	represented	by	a	dotted	line.	b	Work	out	the	coordinates	of	B.	This	is	greater	than	the	number	of	particles	in	the	observable	universe.	I	Percentage	Unit	Pl:	Pure	Mathematics	1	33½%oflAS	Paper	code
WMAll/01	16t%	of	IAL	I	Mark	75	I	Time	1	hour	30	mins	I	Availability	January,	June	and	October	First	assessment	January	2019	IAS	-	International	Advanced	Subsidiary,	IAL-	International	Advanced	A	Level	Assessment	objectives	and	weightings	Minimum	weighting	in	IASand	IAL	AOl	Recall,	select	and	use	their	knowledge	of	mathematical	facts,
concepts	and	techniques	in	a	variety	of	contexts.	c	Area	ABCD	=	area	BCD	+	area	BDA	Area	ABCD	=	½	0,	find	dx	.	When	x	=	0,	y	=	2	x	9	=	18.	(3)	@	6	The	diagram	shows	triangle	ABC,	with	AB	=	5	cm,	BC	=	(2x	-	3)	cm,	CA=	(x	+	1)	cm	and	LABC	=	60°.	You	need	to	make	sure	the	solutions	are	paired	correctly.	a	Calculate	the	area	of	the	square.	@	(2
marks)	(2	marks)	12	The	straight	line	/1	passes	through	the	point	(-4,	14)	and	has	gradient-¾.	You	can	also	say	that	the	equation	has	two	equal	roots.	=	92.1	m	(3	s.f.)	positive	solution.	.,,	:	'°	,:,	i	Ll	...	4	A	line	is	parallel	to	the	line	y	=	5x	+	8	and	its	y-intercept	is	(0,	3).	X	X	3	The	x-coordinate(s)	at	the	point(s)	of	intersection	of	the	curves	with	equations
y	=	f(x)	and	y	=	g(x)	are	the	solution(s)	to	the	equation	f(x)	=	g(x).	Find	the	values	of	a,	b	and	c	for	each	function.	(3	marks)	Problem-solving	Look	at	your	sketch	and	picture	the	curve	sliding	to	the	left	or	right.	y	A	(3,	4)	y	=2	X	Sketch	the	following,	and	in	each	case	give	the	coordinates	of	the	new	positions	of	A	and	B	and	state	the	equation	of	the
asymptote:	©	a	f(2x)	b	½f(x)	c	f(x)	-	2	d	f(x	+	3)	e	f(x	-	3)	f	f(x)	+	l	y	4	The	diagram	shows	the	curve	with	equation	y	=	5	+	2x	-	x	2	and	the	line	with	equation	y	=	2.	(3)	y	0	10	A	straight	line	has	gradient	3	and	passes	through	the	point	(2,	1).	(5	marks)	Challenge	Points	(1,	4)	and	(2,	12)	lie	on	a	curve	whose	gradient	is	given	by	dy	=	6x	2	-	6x	a	Find	the
value	of	k.	Substitute	y	=	4x	-	7	into	Zx	+	3y	-	21	=	0.	!,____	_	_	_~	When	x	=	0,	y	=	_	3	,	50	the	graph	I	crosses	When	y	L	equation	It's	easier	to	see	that	a	<	Oif	you	write	the	in	the	form	=	-2x	4x	-	3.	--	.	Find	the	two	possible	values	of	a.	(2)	~	a	find	the	value	of	the	constants	The	curve	C	with	equation	y	=	f(x),	a	and	b.	,	,	,	,	,	,	,	,	,	,	dy	1	•	lf	-	=xn,	then
y=--	xn+i	+	c,	n	':f::	-	1	dx	n+	1	1	If	f	'(x}	=xn,	then	f(x)	=	-	-x	11	+	1	+	c,	n	':f::	-1	■	n+l	4¥:fii,Hi	2)	Find	y	for	the	following:	dy	-=x4	dx	a	I	a	y	1	xs	=-	dy	b	-	dx	1	Use	y	=	--x11	+	1	+	+	C	-	-------------	5	b	y	=	-4	+	n+l	Don't	forget	to	add	x-	4	I	=	x-	5	C	=	1	_	-	it	4	+	L	C	c	with	n	=	4.	This	means	that	when	you	differentiate	functions	that	only	differ	in	the
constant	term,	they	will	all	differentiate	to	give	the	same	function.	X	•#MUHi~	IWiif►	INTERPRETATION	1	Use	a	separate	diagram	to	sketch	each	pair	of	graphs:	a	y	=	-2x	and	y	=	-4X	2	2	b	y	=	-X	and	y	=	-	-X	c	y	=	-:x4	and	y	=	-:x2	e	y	=	-:x	and	y	=	-:x	3	3	8	d	y	=	-x	and	y	=X	8	2	U	se	a	separate	diagram	to	sketch	each	pair	of	graphs:	2	5	a	nd	y	=	x2
x2	2	6	c	y	=--	and	y	=-a	y=-	x2	Cl)	3	3	b	y	=	-	and	y	=	-	x2	x2	x2	Points	of	intersection	You	can	sketch	curves	of	functions	to	show	points	of	intersection	and	solutions	to	equations.	■	You	can	find	the	coordinates	of	the	turning	point	of	a	quadratic	graph	by	completing	the	square.	3	ff	'(x)dx	=	f(x)	+	c	4	J(f(x)	+	g(x))dx	=	Jf(x)dx	+	fg(x)dx	5	To	find	the
constant	of	integration,	c:	•	Integrate	the	function	•	Substitute	the	va	lues	(x,	y)	of	a	point	on	the	curve,	or	the	value	of	the	function	at	a	given	point	f(x)	=	k	into	the	integrated	function	•	Solve	the	equation	to	find	c	REVIEW	EXERCISE	2	181	Review	exercise	©	1	Find	the	equation	of	the	line	which	passes	through	the	points	A(-2,	8)	and	B(4,	6),	in	t	he
form	ax	+	by	+	c	=	0.	10	The	line	l	with	gradient	3	and	y-intercept	(0,	5)	has	the	equation	ax	-	2y	+	c	=	0.	■	y	<	f(x)	represents	the	points	on	the	coordinate	grid	below	the	curve	y	=	f(x).	□	+	3)(3x	-	l)(x	+	2)	(2x	-	3y)	3	Problem-solving	Use	the	same	strategy	as	you	would	use	if	the	lengths	were	given	as	numbers:	□	6	cm	3cm	x	+7	10cm	x	-2	3x	-	y	+	4
0	@	4	A	cuboid	has	dimensions	(x	+	2)	cm,	(2x	-	1)	cm	and	(2x	+	3)	cm.	Challenge	a	Show	that	the	solutions	to	the	equation	b	{b	2az	-	ac	ax2	+	Zbx	+	c	=Oare	given	by	x	=	-	a±	.	)	TRIGONOMETRIC	RATIOS	CHAPTER	6	4!ifi11Htl	2)	Coastguard	station	Bis	8	km,	on	a	bearing	of	060°,	from	coastguard	station	A.	b_On	the	same	axes,	sketch	the	graph	of
5y	=	x2	+	3x	-	4.	60	CHAPTER	4	C	GRAPHS	AND	TRANSFORMATIONS	y	=	(X	-	2)3	0	=	(x	-	2)3	Put	y	=	Oand	solve	for	x	.	You	know	the	gradient	and	a	point	on	the	line,	so	use	y-y	1	=	m(x-x	1).	a=	8	.7	cm	c2	c2	=	a2	+	b2	2ab	cos	C	-	-	-	-	-	-	-	~	-	-	-	=	8	.72	+	G.52	-	2	x	8.7	x	G.5	x	cos	100°	=	7	5	.G9	+	4	2	.25	-	(-19.G39	..	l"fi	dc	4vx	x	m	1	e	1orm.	a	x	2	+
3x	+	1	=	0	b	x2	e	3x2	+	1Ox	-	2	=	0	f	4x	2	-	4x	-	l	=	0	-	3x	-	2	=	0	c	x	2	+	6x	+	6	=	0	d	x	2	-	Sx	-	2	=	0	g	4x	2	h	1	l	x	2	+	2x	-	7	-	7x	=	2	=0	2	Solve	the	following	equations	using	the	quadratic	formula.	0	a	Show	that	f	'(x)	=	Sx-2	-	12	+	Ax2	+	Bx4,	where	A	and	Bare	constants	to	be	found.	•	To	find	an	unknown	side	given	two	angles	and	one	opposite	side,
use	the	sine	rule.	a	Prove	that	ABC	is	an	isosceles	triangle.	c.	If	you	drew	a	circle	with	radius	3	cm	and	centre	A	it	would	intersect	the	horizontal	side	of	the	triangle	at	two	points,	C	1	and	C2	.	120	CHAPTER	6	r	I	TRIGONOMETRIC	RATIOS	AB2	=	AD2	+	BD2	-	You	can	now	use	the	cosine	rule	in	triangle	ABD	to	find	AB.	=	(x	-	p)(x	-	q)(x	-	r).	-5	-4	-	3	-2
-1	Q	-1	l	2	3	4	X	1¥:fii,Hii	!)	Sketch	the	graphs	of:	a	y	=x2	b	y	a	=	(x	-	2)2	C	y	=	x2	+	2	y	X	This	is	a	translation	by	vector	(~)Remember	to	mark	on	t	he	intersections	with	the	I	I	I	I	0	ICy	=	x	2	2	X	axes.	Convert	back	to	values	of	x	using	your	substitution.	4¥ifi11Hil~	t	The	line	y	=	3x	-	9	meets	the	x-axis	at	the	point	A.	The	two	areas	shaded	blue	are	the
same.	The	coefficient	of	x!-	determines	the	overall	shape	of	the	graph.	@1	a	State	the	coordinates	that	point	Pis	transformed	to	on	the	curve	with	equation	y	=	f(x-	2).	©	11	G.	Indicate	clearly	the	coordinates	of	any	points	where	the	graphs	intersect	with	each	other	or	the	coordinate	axes.	va	•	For	fractions	in	t	he	form	~	a+	vb	•	For	fractions	in	the
form	~	·	.,	,	multiply	t	;:-riumerator	and	denominator	by	(a	,	multiply	t	he	numerator	and	denominator	by	a-	vb	·	IE).	Using	this	value,	calculate	the	length	of	AC.	So	the	minimum	point	has	coordinates	(¾,	-¾),	Watch	out	l	Alternatively,	the	minimum	occurs	when	x	is	half-way	between	1	and	4,	50	X	y	-	-	1	+4	-	~	2	=	(¾)	If	you	use	symmetry	to	find	the	x-
coordinate	of	the	minimum	point,	you	need	to	substitute	this	value	into	the	equation	to	find	the	y-coordinate	of	the	minimum	point.	G=	O	Use	y	-	y	1	=	m(x	-	x	1).	b	Write	down	the	coordinates	of	the	point	to	which	P	maps	under	each	transformation.	Please	activate	your	access	code	as	soon	as	possible,	as	it	does	have	a	'use-by	date'.	where	a	is	a
rational	number.	above	the	graph	of	L	2	-2	<	x	<	G	-	-	-	-	-	-	-	-	-	-	-	-	-	-	,	-	-	-	In	set	notation	this	is	{x:	-2	<	x	<	6}.	While	the	publishers	have	made	every	attempt	to	ensure	that	advice	on	the	qualification	and	its	assessment	is	accurate,	the	official	specification	and	associated	assessment	guidance	materials	are	the	only	authoritative	source	of	information
and	should	always	be	referred	to	for	definitive	guidance.	dy	c	+	Find	y	when	dx	=	(2vx	-	x	2)	~	m	•	Indefinite	integrals	You	can	use	the	symbol	Jto	represent	the	process	of	integration.	dy	a	Show	that	the	value	of	dx	at	Pis	3.	---t	00	X	b	y	=	x(x	+	1)(x	+	2)	0	=	x(x	+	1)(x	+	2)	_	_	_	_	_	_	_	_	___,	Sox	=	0,	x	=	-	1	or	x	=	-	2	The	x	3	term	in	the	expanded
function	would	be	xx	(-x	)	xx=	-	x	3	so	the	curve	has	a	negative	x	3	coefficient.	Y	Translate	f(x)	1	unit	in	the	direction	of	the	positive	y-axis.	The	points	of	intersection	are:	A(-	/3,	3	+	3/3)	B(O,	0)	C(/3,	3	_	3	13)	J·-------~	L	Leave	your	answers	in	surd	form.	Herem=	-l,	(x1,	y	1)	=	(2,	-5)	Use	m	=	-x	(-5)	=	-l	2-	I	and	(x2,	y	2)	=	(4,	a).	You	can	sketch	a
quadratic	graph	by	identifying	key	features.	Explore	topics	in	more	detail,	visualise	problems	and	consolidate	your	understanding.	3	A	quadratic	expression	has	the	form	ax	2	+bx	+	c	where	a,	band	care	real	numbers	and	a	':t	0.	Look	at	the	quadratic	formula:	2	If	the	value	under	the	square	root	sign	is	negative,	x	cannot	be	x	=	_-	_b_±_/._b__-	_4_a_c	-	-
-	-	-	-	a	real	number	and	there	are	no	real	solutions.	y	Sketch	the	following:	a	y	=	f(x	+	1)	b	y	=	f(x	-	1)	d	2y	=	f(x)	e	y	-	l	C	y	=	f(x)	-	4	B	(3,	1)	=	f(x)	X	In	each	case	you	should	show	the	positions	of	the	images	of	the	points	0,	A	and	B.	CAB	=	60°	-	18°	=	42°.	This	can	be	a	minimum	or	a	maximum.	@	CD	The	sides	of	a	rectangle	are	perpendicular.	+	/3)	-
/3(5	+	/3)	=	10	+	2/3	-	5/3	-	Collect	like	terms:	2/3	-	5/3	=	/9	-	313	=	7	-	3/3	Simplify	any	roots	if	possible:	19	=	3	•[email	protected]~	11~!1\►	PROBLEM-SOLVING	Do	not	use	your	calculator	for	this	exercise.	Find	the	angle	x	through	which	the	wrecking	ball	rotates	as	it	passes	the	two	points	level	with	the	base	of	the	crane	arm	at	B.	i	f(x	-	4)	0	ii	3f(x)
(3	marks)	iii	½f(x)	-	4	6	T	he	diagram	shows	a	sketch	of	a	curve	with	equation	y	=	f(x)	.	(2	marks)	(1	mark)	m	The	function	in	part	b	has	four	roots.	ANALYSIS	1	Work	out	whether	or	not	each	pair	of	lines	is	parallel.	a	f(2x)	b	f(-	x)	c	f(½x)	d	f(4x)	f	2f(x)	g	-f(x)	h	4f(x)	½f(x)	2	a	Sketch	the	curve	with	equation	y	=	f(x)	where	f(x)	=	x	2	-	4.	c	f	(px4	+	2q	+	3.x-
2)d.x	5	Find	the	following	integrals:	a	J(3t2	-	r	2)dt	b	f(2t	2	-3r-	f	+	l)dt	c	J(pt	3	+	q2	+	pr3)dt	b	f(2.x	+	3)2d.x	c	J(2.x	+	3)./x	dx	c	(l	6	F	ind	the	following	integrals:	3	a	jC2.x	+	3)	dx	X2	7	Find	ff(x)dx	when	f(.x)	is	given	b	y	the	following:	a	(x+	})2	b	(Ix+	2)2	+	2rx)	8	Find	the	following	integrals:	a	J(x	t	+	:	3	)dx	b	J(2	;/	+	3	)dx	c	f(x	2	+	3)(.x	-	l	)d.x	d	2	jC2x
+	1)	Ix	dx	e	f(3	+	./x:	6.x	)d.x	f	f	!x(./x	+	3)2	d.x	b	f(JJ5x	+	:	c	3	X	9	F	ind	the	following	integrals:	a	J(j	-	3	)dx	=-§,.	@	(2)	(2)	+-	Sections	4.2,	4.4	@	@	28	The	point	(6,	-8)	lies	on	the	graph	of	y	=	f(x)	.	Notice	that	this	stretch	has	the	effect	of	reflecting	the	curve	in	the	x-axis.	•¥:fi11HI~	Given	that	h(x)	=	i,	sketch	the	curve	with	equation	y	=	h(x)	+	1	and
state	the	equations	of	any	asymptotes	and	intersections	with	the	axes.	Remember	to	x	+	3	=	±M	write±	when	you	take	square	roots	of	both	sides.	•to·•IIK•t11rowa....,..ia	,1tl0Rlplnlfon,i	•	,i..-•~,,t,tw,i,,,c_l.._,.	When	a	is	positive,	the	parabola	will	have	this	shape:	V	When	a	is	negative,	the	parabola	will	have	this	shape:(\	(D	The	graph	crosses	the	y-axis
when	x	=	0.	5	A	line	is	parallel	to	the	line	y	=	-¾x	+	1	and	its	y-intercept	is	(0,	-4).	Soy	=	2(3	-	x)(3	+	x	).	5	-	50	(5	marks)	17	Expand	and	simplify	(v'IT	-	5)(5	-v'IT),	without	using	your	calculator.	~	~	Sections	1.5,	1.6	@	Give	your	answer	in	the	form	m	+	n/2,	where	m	and	n	are	rational	numbers	to	be	found.	J	I	e	4x2	-	9y2	=	22x2	_	32y2	=	(2x	+	3	_	y_)
(_2x	-	3_y)_	_	_	_	_	__	This	is	the	same	as	(2x)	2	-	(3y)2.	a	f(x	+	1)	Translate	f(x)	1	unit	in	the	direction	of	the	negative	x-axis.	12	Expand	and	simplify	if	possible,	without	using	your	calculator:	a	12(3	+	./5)	b	(2	-	./5)(5	+	./3)	c	(6	-	12)(4-	If)	13	Rationalise	the	denominator	and	simplify:	a	-1	./3	b	-1¥2-	1	c	-3./3-2	d	/f3	-/Yi	m+m	e	1	(2	+	./3)2	f	1	(4	-	l'f)2	14
Do	not	use	your	calculator	for	this	question.	+-	Section	3.3	-~	5	STRAIGHT	LINE	GRAPHS	;	;,_·.	178	CHAPTER	9	0	INTEGRATION	8	The	height,	in	metres,	of	an	arrow	fired	horizontally	from	the	top	of	a	castle	is	modelled	by	the	function	f(t),	where	f(O)	=	35.	\	3cm	sin	C	sin	B	s	in	C	sin	B	-	c-	=	-b-	-	-	-	-	-	-	-	-	-	-	-	-	+	-	-	Use	-c-	=	-b-,	where	b	=	3,	c	=	4,	B
=	44°.	a	b	B	C	C	C	A	A	A	3	A	fenced	triangular	plot	of	ground	has	area	1200	m2	.	(3	marks)	6	The	straight	line	l	passes	through	(7a	,	5)	and	(3a,	3).	(3	marks)	STRAIGHT	LINE	GRAPHS	@	@	CHAPTER	5	5	The	straight	line	l	passes	through	(a,	4)	and	(3a,	3).	0	Problem-solving	9	The	line/	passes	through	the	points	(-3,	0)	and	(3,	-2)	and	the	linen	passes
through	the	points	(1,	8)	and	(-1,	2).	6	a	Sketch	the	graph	of	y	=	x	2(x	-	2)2.	The	straight	line	/2	has	equation	4x	+	3y	-	41	=	0.	You	are	told	that	the	displacement	of	t	he	part	icle	at	time	t	is	given	by	f(t).	Surds	are	examples	of	irrational	numbers.	.)	2	AB	=	8479.55	..	(2	marks)	(3	marks)	INTEGRATION	@	CHAPTER	9	179	7	Given	that	y½=	3x¼-	4x-¼	(x
>	0),	dy	0	8	a	find	dx	(2	marks)	b	find	fydx.	Not	to	scale	x	2	-	8x	+	16	=	0.	Be	careful	if%	is	a	fraction.	Getting	help	•	To	check	that	you	will	be	able	to	access	an	ActiveBook,	go	to:	http//pearsonactivelearn.com/check_requi	rements.asp	•	If	you	have	any	questions	about	accessing	your	ActiveBook,	please	contact	our	Activel	earn	support	site	at
www.pearsonactivelearn	.com/support	(	.	CAX.	(3	marks)	62	CHAPTER	4	Cl)	GRAPHS	AND	TRANSFORMATIONS	Reciprocal	graphs	You	can	sketch	graphs	of	reciprocal	functions	such	as	y	=	.!,y	=	-~	and	y	X	~asymptotes.	Show	that	one	of	the	possible	values	of	LABC	is	25.8°	(to	3	s.f.).	1	Simplify:	a	-	I	1	b	_	l_	Js	C	JIT	/5,	}IT	e-	J.48	2	Rationalise	the
denominators	and	simplify:	I	I	b	-	1a-c	-1	+	v'3	3	-	If	2	+	Js	3	-15.	y	=	(3	-	x)(3	+	x)	=	(3	-	x)(3	+	x)	-	-	-	-	-	-	Put	y	=Oto	find	where	the	curve	crosses	the	0	So	x	=3	x-axis.	a	f(x)	=	3x	-	7	g(x)	=	13	-	2x	b	f(x)	=	8	-	Sx	g(x)	=	14	-	3x	c	f(x)	=	x	2	d	f(x)	=	3	-	x	2	g(x)	=	2x	-	12	e	f(x)	=	x	2	-	5	g(x)	=	7x	+l3	f	f(x	)	=	7	-	x	2	g(x)	=	2x-	8	+5	g(x)	=	5-	2x	Find	the	set	of
values	of	x	for	which	the	curve	with	equation	y	=	f(x)	is	below	the	line	with	equation	y	=	g(x).	Copy	the	diagram	and	write	any	angles	or	lengths	you	work	out	on	your	copy.	The	minimum	point	on	the	curve	is	P(3	,	-2).	©	13	Given	that	y	'EJp\	14	~	=	3x	5	-	;,	(3	marks)	x	>	0,	find	fy	dx	in	its	simplest	form.	b	Sketch	the	curve	with	equation	y	=	f(x	+	l).
,.......,,-..,11&,ti,,	..,..,.,t	.,=-a..	Given	that	f(a)	=	g(a)	and	a	>	0,	find	the	value	of	a	to	three	significant	figures.	c	Work	out	the	area	of	triangle	AOB,	where	O	is	the	origin.	(5	marks)	(5	marks)	(3	marks)	Problem-solving	Integrate	the	expression	on	the	left-hand	side,	treatingp	and	q	as	constants,	then	compare	the	result	with	the	right-hand	side.	4!MU	Bl	8
IWiM►	INTERPRETATION	1	Simplify	these	expressions:	a	x	3	x	,\,A	b	2x3	x	3x2	4p3	3x	3	d	e	2p	3x2	h	(p3)2	.;-	p4	g	l	0x	5	.;-	2x	3	8p4	7	4p	3	k	2a4	x	3a5	m	9x2	x	3(x2)	3	n	3x3	x	2x2	x	4x	6	p	(	4	y	3)	3	7	2y3	q	2a3	.;-	3a2	x	6a	5	(2a3)	2	.;-	2a3	2	la3b7	7ab4	o	7a4	x	(3a4)	2	r	3a4	x	2a	5	x	a3	4	CHAPTER	1	ALGEBRAIC	EXPRESSIONS	2	Expand	and	simplify
if	possible:	a	9(x	-	2)	b	x(x	+	9)	d	x(y	+	5)	e	-	x(3x	+	5)	C	f	-	5x(4x	+	1)	2y2)	g	(4x	+	5)x	h	-3y(5	-	j	(3x	-	5)x2	k	3(x	+	2)	+	(x	-	7)	m	4(c	+	3d	2)	o	x(3x2	-	-	3(2c	+	d	2)	-2x(5x	-	4)	5x	-	6	-	(3x	-	2)	n	(r2	+	3t2	+	9)	-	(2r2	+	3t2	2x	+	5)	p	7y2(2	-	Sy+	-3y(4	-	3y	)	-	4)	q	-2y	2(5	-	7y	+	3y2)	3y2)	r	7(x	-	2)	+	3(x	+	4)	-	6(x	-	2)	s	5x	-	3(4	-	2x)	+	6	t	3x2	-	x(3	-	4x)	+	7	v
3x2(2x	+	1)	-	5x2(3x	-	4)	u	4x(x	+	3)	-	2x(3x	-	7)	3	Simplify	these	fractions:	6x	4	+10x	6	2x	3	8x	+	5x	d	2x	b	a	m	e	2x	4	-4x	2	4x	5	9x	-	5x	3	f	3x	3x	5	-	x	1	C	X	7x	7	+	5x	2	5x	Expanding	brackets	To.find	the	product	of	two	expressions	you	multiply	each	term	in	one	expression	by	each	term	in	the	other	expression.	+-	Sections	1.1,	1.3,	2.1	Z	A	rectangle	has
an	area	of	6	cm	2	and	a	perimeter	of	8./2	cm.	+-	Section	2.1	x	represents	a	length	so	it	cannot	be	negative.	The	straight	line	/2	has	equation	y	=	2x	-	3.	Put	y	=	0	and	solve	for	x	.	-	j	INTERPRETATION	Differentiate:	a	x	4	+	x-1	b	2x5	+	3x-2	c	6xf	+2	x-½	+4	Find	the	gradient	of	the	curve	with	equation	y	=	f(x)	at	the	point	A	where:	a	f(x)	3	Write	each
term	in	the	form	ax"	then	differentiate.	(3)	b	Find	the	set	of	possible	values	of	k,	giving	your	answer	in	surd	form.	(1	mark)	Cl)	Areas	of	triangles	You	need	to	be	able	to	use	the	formula	for	finding	the	area	of	any	triangle	when	you	know	two	sides	and	the	angle	between	them.	©	8	A	line	l	cuts	the	x-axis	at	(5,	0)	and	the	y-axis	at	(0,	2).	+	c.	■	Area=	½ab
sin	C	A	-	C>·	As	with	the	cosine	rule,	the	letters	are	interchangeable.	©	7	Find	the	set	of	values	of	x	for	which	@	(4	marks)	a	2(3x	-	1)	<	4-	3x	(2	marks)	b	2x	2	-	5x	-	3	<	0	(4	marks)	c	both	2(3x	-	1)	<	4-	3x	and	2x	2	-	5x	-	3	<	0.	(2)	b	y	=	f(2x)	(2)	On	each	diagram,	give	the	coordinates	of	the	points	at	which	the	curve	crosses	the	x-axis,	and	the
coordinates	of	the	image	of	P	under	the	given	transformation.	3	a	On	the	same	axes,	sketch	the	curves	given	by	y	=	(x	+	1)	3	and	y	=	3x(x	-	I	).	(2	marks)	ALGEBRAIC	EXPRESSIONS	@	CHAPTER	1	17	20	Solve	the	equation	8	+	xJIT	=	~.	Here,	as	C	>	A,	then	c	>	a,	so	you	know	that	8	>	x.	(3	marks)	8	The	point	P(4,	3)	lies	on	a	curve	with	equation	y	=
f(x).	d	Given	that	c	=	9.8	cm,	B	=	68.4°,	C	=	83.7°,	find	a.	I	b	f(x-¾+	2)dx	=	x-,2	+	2x	+	c	-2	L	=	-	2x	-½	+	2x	+	c	c	d	f(4t	2	+	G)dt	=	4~	3	_l	2	+	1	=	_	land	the	integral	of	the	2	constant	2	is	Zx.	p2	f(p	2	x-	2	+	q)dx	=	=fx-1	+	qx	+	c	-	-	-	-	~	=	-p	2	x	-	1	+	qx	+	c	Remember	L	h	The	dx	tells	you	to	integrate	with	respec	t	tot	e	variable	x,	so	any	other	letters
must	be	treated	as	constants.	,	6	The	tangent	to	the	curve	y	y	-	f	(a)	=	f'	(a)(x	-	=	f(x)	at	the	point	with	coordinates	(a,	f(a))	has	equation	a)	7	The	normal	to	the	curve	y	=	f(x)	at	the	point	with	coordinates	(a,	f(a))	has	equation	1	y	-f(a)=-	f'(a)	(x	-	a)	d	zy	8	Differentiating	a	function	y	=	f(x	)	twice	gives	you	the	second	order	derivative,	f"(x)	or	dxz·	Learning
objectives	After	completing	this	chapter	you	should	be	able	to:	•	Find	y	given	:	:	for	xn	➔	pages	171-173	•	Integrate	polynomials	➔	pages	172-175	•	Find	f(x),	given	f	'(x)	and	a	point	on	the	curve	➔	pages	176-178	Simplify	these	expressions.	The	point	M	has	coordinates	(-3,	1).	The	line	ED	is	parallel	to	B	C	and	the	line	FD	is	parallel	to	AC.	Mult	iplying
each	of	the	2	terms	in	the	first	expression	by	each	of	the	3	terms	in	the	second	expression	gives	2	x	3	=	6	terms.	X	8	:	sin	30°	sin	40°	I	So	8	sin	30°	I	Multiply	throughout	by	sin	30°.	-	4ac	<	O	then	f(x)	has	no	real	roots.	a	f(x)=10-15x	b	g(x)=(x	+9)(x-2)	c	h(x)	=	x	2	+	6x	-	40	d	j(x)=l44-	x	2	e	k(x)	=	x(x	+	5)(x	+	7)	f	m(x)	=	x	3	+	5x2	-	24x	QUADRATICS
CHAPTER	2	27	4	The	functions	p	and	q	are	given	by	p(x)	=	x	2	-	3x	and	q(x	)	=	2x	-	6,	x	E	IR.	f	.	Z	The	point	S(-4,	7)	is	transformed	to	a	point	S'(-8,	1.75).	a	Show	that	y	2	=	x	2	-	x	+	61.	(5	marks)	Problem-solving	You	don't	need	any	specific	knowledge	of	mechanics	to	answer	this	question.	Thus,	9½=	v'9	=	3	9½=	./9.	As	a	=	1	is	positive,	the	graph	has
a	J	V	___	Use	the	coefficient	of	x	2	to	determine	the	general	shape	of	the	graph.	Watch	out	The	sine	rule	is	often	easier	to	use	than	the	cosine	rule.	This	is	the	range	of	values	of	x	for	which	the	graph	of	y	=	12	+	4x	is	above	the	graph	of	y	=	x	2,	i.e.	between	the	two	points	of	intersection.	0	0	0	4	Thefiistance	between	the	points	(-1	,	13)	and	(x,	9)	is	165.
This	is	a	cubic	curve	with	a	positive	coefficient	of	x	3	and	three	distinct	roots.	This	is	the	turning	point	of	the	quadratic	curve.	b	Explain	how	your	sketch	shows	that	there	are	no	real	solutions	to	the	equation	1	+	x	2(x	-	1)2	=	0.	■	y	>	f(x)	represents	the	points	on	the	coordinate	grid	above	the	curve	y	..	(4)	TOTAL	FOR	PAPER:	75	MARKS	GLOSSARY	18
GLOSSARY	algebraic	(as	opposed	to	graphical)	-	representing	mathematical	information	symbolically	(using	numbers,	letters	and	other	signs)	rather	than	visually	(using	graphs)	appropriate	suitable,	sensible.	-	=	x(x	+	L	L	1	1	5)(x	-	5)	•[email	protected]~	►Will♦	so	take	x	outside	the	brackets.	X	y	(3,	-3)	=	f(x)	-	4	76	CHAPTER	4	Id	2y	GRAPHS	AND
TRANSFORMATIONS	=	f(x)	50	y	=	½t(x)	-	-	-	-	-	-	-	-	+	-	-	Rearrange	in	the	form	y	=	...	--	CHAPTER	4	•	When	you	translate	a	function,	any	asymptotes	are	also	translated.	The	gradient	of	t	he	normal	wi	ll	be	-	-f'	.	·1arIy	xnI	x	x	nI	x	...	(2)	b	Simplify	24x2	-;-	18x(	(2)	.-	Sections	1.1,	1.4	@	3	Do	not	use	your	calculator	for	this	question.	/	I	I	Edr	I	I	I	Explore
the	maths	you	are	learning	and	gain	confidence	in	using	a	graphic	calculator	Interact	with	the	maths	you	are	learning	using	GeoGebra's	easy-to-use	tools	Calculator	tutorials	Our	helpful	video	tutorials	will	guide	you	through	how	to	use	your	calculator	in	the	exams.	1	2x	+	3(0)	-	21	=	0	--	-	-	At	B,	they-coordinate	is	zero.	The	straight	line	/2	crosses	the
x-axis	at	the	point	B.	Find	the	equation	of	the	line	with	gradient	¾that	passes	through	the	point	A.	109	110	CHAPTER	6	0	0	TRIGONOMETRIC	RATIOS	15	In	l:::.ABC,	AB=	xcm,	BC=	5	cm,	AC=	(10-	x)cm.	3x2	+	Gx	+	1	=	3(x2	+	2x)	+	1	=	3((x	+	1)2	-	12)	+	1	I	=	3(x	+	1)2	-	3	+	1	=	3(x	+	1)2	-	2	I	So	p	=	3,	q	=	1	and	r	=	-2.	■	■	The	shaded	triangles	are
congruent.	(3)	The	line	y	=	41	meets	C	at	the	point	R.	I	The	sketch	of	the	graph	is:	You	could	use	a	graphic	calculator	or	substitute	some	values	to	check	your	sketch.	It	intersects	the	line	with	equation	5x	-	8y	-	15	=	0	at	point	P.	JG	-	-	-	-	-	-	-	-	-	-	Subtract	4	from	both	sides.	Note	that	cos	60°	=	½Rearrange	to	the	fo	rm	ax	2	+bx+	c	=	0.	The	equals<	sign
(=)	is	replaced	by	an	inequality	sign:	>	,	;;a,,	0	c	When	k	=	0,	f(x)	=	2x	+	l	;	this	is	a	linear	function	with	only	one	root	1,	-1,	2	and	-2	=	0.5,	y	=	-2.5	3x	+	ky	=	8	(1);	x	-	2ky	=	5	(2)	(1)	x	2:	6x	+	2ky	=	16	(3)	(2)	+	(3)	7	X	=	2	l	SO	X	=	3	b	-2	p	=	3,	q	=	l	Exercise	3B	1	a	x	=	5,	y	b	x	=	0,	y	=	6	or	x	=	6,	y	=	5	=	l	or	x	=t•	y	=	-¾	c	x=-l,y=-3orx=1,y=3	d
a=l,b=5ora=3,b=-1	2	/f	3	4	5	6	e	u	=	1½,	v	=	4	or	u	=	2,	v	=	3	f	x=-l½,y=5¾orx=3,y=-1	a	x	=	3,	y	=½or	x	=	y	=	-2¾	b	x	=	4½,	y	=	4½	or	x	=	6,	y	=	3	c	x=-19,y=-15orx=6,y=5	a	x	=	3	+	./IT,	y	=	-3	+	ill	or	x	=	3	-./IT,	y	=	-3	-	./IT	b	x	=	2	-	3/5,	y	=	3	+	2/5	or	x	=	2	+	3/5,	y	=	3	-	2/5	x	=	-	5,	y	=	8	or	x	=	2,	y	=	1	a	3x2	+	x(2	-	4x)	+	11	=	O	3x2	+	2x	-	4x2	+
11	=	O	x	2	-	2x	-	11	=	O	b	x	=	1	+	2./3,	y	=	-	2	-	8./3	X	=	1	-	2./3,	y	=	-2	+	8./3	a	k	=	3,	p	=	-2	b	x	=	-6,	y	=	-23	6½,	Challenge	Challe	nge	a	X	a	y=x+k	x	2	+	(x	+	k)	2	=	4	x	2	+	x	2	+	2kx	+	k	2	-	4	=	0	2x2	+	2kx	+	k	2	-	4	=	0	for	one	solution	b2	-	4ac	=	0	b+c	=	!?_	b	C	b2	-	cb	-	c2	=	0	••fflu11)	Worked	solutions	are	available	in	Solution	Bank.	(5	marks)
GRAPHS	AND	TRANSFORMATIONS	CHAPTER	4	CD	Translating	graphs	You	can	transform	the	gra	ph	of	a	function	by	altering	the	function	.	The	line	/2	is	perpendicular	to	BC	and	passes	through	A.	Use	the	rule	a"'+	an=	am-n_	1.5	-	(-0.25)	=	1.75	.	Draw	a	dotted	line	for	2y	+	x	=	14	and	a	solid	line	for	y	=	x	2	-	3x	-	4.	C	l•M9190.	=	x(x	+	2)	+	4(x	+	2	)
-	-	-	-	-	-	-	-	-	-	Factorise.	X	/3	la	x	/jj	=	lab	Expand	the	brackets	completely	before	you	simplify.	y-yl	X-X	1	b	Show	that	the	general	equation	of	the	line	can	be	written	in	t	he	form	-	Y	Y	=	-x	x.	a~	b	Trigonometry	in	both	two	and	three	dimensions	is	used	by	surveyors	to	work	out	distances	and	areas	when	planning	building	projects.	point	where	the	curve
crosses	the	(2)	x-axis.	(2	marks)	c	On	each	graph,	label	the	coordinates	of	the	points	at	which	the	graph	meets	the	x-axis	and	label	the	coordinates	of	the	minimum	point.	..·.,	.·.	(2	marks)	b	Determine	the	value	of	k.	A	line	pis	drawn	through	B	perpendicular	to	AB	to	meet	the	y-axis	at	the	point	C.	the	1orm	"	c	S.imp	1I·ry-.fi,	g1vmg	your	answer	m	3-	p	+
q/7,	where	p	and	q	are	rational	numbers.	a	On	the	same	diagram,	sketch	the	curves	with	equations	y	=	x	2(3x	-	a)	and	y	2	a	=	=	y	y	=	x	2	(3x	-	a)	3x-	a=	0	when	x	y=!?..X	y=	x	2(3x	=½a,	so	the	graph	of	-	a)	to,iiches	the	x-axis	at	(0,	0)	and	.intersects	.1t	at	(13a,	·o)	.	a	Find	an	equation	for	L	1	and	an	equation	for	L	2	.	(2	marks)	©	@	13	Given	that	f(x)	=
92	-	3	y	=12x2	-x	2	0	X	8/x	+	4x	-	5,	x	>	0,	find	f	f(x)dx	.	b	Find	the	area	of	6AOB	.	a	f(S)	=	2(5)	-	10	=	10	-	10	=	0	------,---,	g(10)	=	(10)2	-	9	=	100	-	9	=	91	To	find	f(S},	substitute	x	f(x)	=	g	(	x	)	-	-	-	-	-	-	-	+	-	,	b	2x	-	10	=	2x	+	1	=	0	x2	-	x2	-	=	5	into	the	function	f(x).	a	On	the	graph	of	y	=	f(ax)	,	the	point	Pis	transformed	to	the	point	Q(4,	1).	8	Find	an
equation	of	the	line	that	passes	through	the	point	(-2,	7)	and	is	parallel	to	the	.line	y	=	4x	+	I.	Find	the	values	of	a	and	c.	Write	your	answer	in	the	form	ax	+	by+	c	=	0,	where	a,	band	care	integers.	L_	This	is	the	base.	·	*For	new	purchases	only.	xs	..,..	STRAIGHT	LINE	GRAPHS	CHAPTER	5	99	10	The	straight	line	!1	has	equation	4x	-	Sy	-	l	0	=	0	and
intersects	the	x-axis	at	point	A.	DIFFERENTIATION	CHAPTER	8	0	5	Find	the	gradients	of	the	curve	y	=	x	2	-	Sx	+	10	at	the	points	A	and	B	where	the	curve	meets	the	line	y	=	4.	©	6	a	On	the	same	set	of	axes,	sketch	the	graphs	of	4	y	=	2	and	y	=	3x	+	7.	b	Find	the	equation	of	the	line	/2•	Write	your	answer	in	the	form	ax+	by	+	c	=	0.	b	Given	that	a=
24cm,	A=	110°,	C	=	22°,	find	c.	(3	marks)	b	F	ind	the	coordinates	of	the	point	where	the	curve	y	=	f(x)	-	2	cuts	a	coordinate	axis.	Show	clearly	the	coordinates	of	all	points	at	which	the	graphs	meet	the	coordinate	axes.	(1	mark)	b	F	ind	an	equation	of	the	line	in	the	form	ax	+	by	+	c	=	0.	(1	mark)	c	Show	that	you	can	rearrange	the	equation	to	give	(x	+
l)(x	+	2)(3x-	2)	=	0.	-=-~	---------~-	4iifi	11	Ht◄	v	11	mn-♦	0	••Wlllfff'	Explore	lines	of	a	given	gradient	passing	through	a	given	point	using	GeoGebra.	(2)	X	+-	Sections	7.2,	7.3	@	21	Given	that	y	=	4x	3	-	1	+	2x½,	x	>	0,	@	+-	Section	8.5	22	The	curve	C	has	equation	y	=	4x	+	3x	t	-	2x2,	x	>	0.	The	points	A(0,	2),	B(l	,	0),	C(4,	4)	and	D(6,	0)	lie	on	the
curve.	=	(x	+	1)_(x_-	-_	Q)	Factorise	the	first	two	t	erms	and	the	last	G	l_-_	------_-	_-_-~L	two	t	erms.	10	a	Use	algebra	to	solve	(x	-	l	)(x	+	2)	=	18.	The	lines	are	not	perpendicular	as	1	2	X	2	CF	-	1.	X	y	■	■	=	x(x	-	Problem-solving	2)(x	+	You	need	to	work	out	the	relationship	between	each	new	function	and	the	original	function.	½ac	C	-	--	-	-------4-___J	½x
12cm	2	=	½x	of	6	ABC	=	G	x	5	x	sin	x	cm	2	G	x	5	x	sin	xcm	IL	__	_	_	_	_	_	_	__	_	Area	of	6	ABC	is	12	cm	2.	Write	your	answer	in	the	form	ax+	by+	c	=	0,	where	a,	b	and	care	integers.	The	distance	in	metres	of	the	cyclist	from	a	fixed	point	after	t	seconds	is	modelled	by	the	function	f(t),	where	f	'(t)	=	5	+	2t	and	f(0)	=	o.	@)	5	In	6.PQR,	PQ	=(x	+	2)	cm,
PR=	(5	-	The	area	of	the	triangle	is	A	s~---~-,,,_	(x	+	2)cm	x)	cm	and	L	QPR	=	30°.	Give	your	answers	exactly,	leaving	them	in	surd	form	where	necessary.	b	.	b	Explain	why	there	are	no	real	solutions	to	the	equation	2x	2	-	x	+	3	=	0.	4¥Mhhl	§	11:ii!f►	-~-	J	The	solutions	to	the	quadratic	equation	will	be	values	of	u.	X	-	t	00,	y	-	t	00	]	X	-	t	-00,	y	-	t	-00	t	-	-
-	-	-	-	-	-	-	-	-	-	-	m	You	haven't	got	enough	informati~	to	know	the	exact	shape	of	the	graph.	Find	the	two	remaining	angles.	a	2	+	2bc	cos	A	Hence	=	b	2	+	c2	2bc	cos	A	=	b	2	+	c2	-	a2	b2	+	cz	-	az	cos	A	=	b	2	C	You	can	exchange	the	letters	depending	on	which	angle	you	want	to	find.	If	you	know	the	gradient	of	one	line,	you	can	find	the	gradient	of	the
other.	Work	out	the	coordinates	of	the	point	P.	Show	algebraically	that	there	is	no	value	of	x	for	which	p(x)	=	q(x).	When	x	=	~O;y	=	9.	=	81.045	...	©	j	15	Given	that	y	=	4x	3,	express	each	of	the	following	in	the	form	kx	11	,	where	k	and	n	are	constants.	10	CHAPTER	1	ALGEBRAIC	EXPRESSIONS	Simplify:	x3	a	x-3	Ia	I	J	I	b	X	2	X	X	2	l	C	(x3)	T	d	2xu	+
4x-0	-25	e	~125x	6	f	2x	2	-	x	Use	the	rule	a"'..,.	(0,	3)	is	the	intercept	on	the	y-axis,	soc=	3.	b	H	ence	find	f(2	+	5£)2	dx	.	+	4./x	x-	3	)dx	f(:2	+	q./x	+	r	)	dx	©	10	G	iven	that	f(.x)	©	11	F	ind/(	8x3	+	6x	-	l	)dx,	giving	each	term	in	its	simplest	form.	.-	Section	s.1	=	2ax	+	b	You	can	find	this	expression	for::	by	differentiating	each	of	the	terms	one-at-a-time:
ax'-	■tb,i§i§,1.	-b	±	✓b	2	-	4ac	X=------	2a	•#:fii1HI	2)	IWi!f♦	Solve	3x2	-	7x	-1	3x2	-	=	INTERPRETATION	------------+--	-(7)	±	✓	(~7)	2	X	In	ax	2	+bx+	c	=	0,	the	constants	a,	band	care	called	coefficients.	4¥Mhtil	~	11mM►	INTERPRETATION	1	In	each	case:	sketch	the	two	curves	on	the	sam	e	axes	ii	state	the	number	of	points	of	intersection	iii	write
down	a	suitable	equation	which	would	give	the	x	-coordinates	of	these	points.	You	know	a	side	and	its	opposite	angle	(BD	and	.!..BCD),	so	use	the	sine	rule	to	ca	lculate	.t!..BDC.	0	9	The	lines	y	=	4x	-	10	and	y	=	x	-	1	intersect	at	the	point	T.	_··	:-:.';,:	.	c	The	curve	C	with	equation	y	=	x	2	+	px	+	q,	where	p	and	q	are	integers,	passes	through	A	and	B.	~1
1	The	triangle	AOB	has	a	base	length	of	~	units.	The	curve	y	=	f(x)	is	y	9	First	sketchy=	f(x).	Given	that	f(0)	=	70	and	f	'(t)	=	-9.8t,	find	the	height	of	the	rock	above	the	ground	after	3	seconds.	a	Find	an	equation	for	/1	in	the	form	ax	+	by	+	c	=	0,	where	a,	b	and	care	integers.	L	2	has	equation	y	=	x	2	.	---------------------176	CHAPTER	9	-----	INTEGRATION
a,	Finding	functions	You	can	find	the	constant	of	integration,	c,	when	you	are	given	(i)	any	point	(x,	y)	that	the	curve	of	the	function	passes	through	or	(ii)	any	value	that	the	function	takes.	\.	4✓	x	1	=	4-X	_.L	1	2	dy	1	1	111	,	4/x	Therefore	-	=	-	8	x,	dx	b	Let	y	1	-	=	-	X	-	=-X	-	=	-x-2	4	./x	4	x½	4	3	=	x	3	(3x	+	1)	Multiply	out	the	brackets	to	give	a
polynomial	function.	T	4	+	2/3	8/3	-	12	=	1G	+	8/3	=	j	4	+	2/3	4	=	2	+	13	2	_____,LL	/3xl3	=3	16	-	12	=	4,	8/3	-	8/3	=	0	ALGEBRAIC	EXPRESSIONS	CHAPTER	1	15	'	•iiBUHI	~	IWiM♦	ANALYSIS	Do	not	use	your	calculator	for	this	exercise.	•	amX	a"	=	a"'	+	II	•	am	-;-	a"	=	a"'	-	1:MMii·ii•	II	..----	This	is	the	index,	xs	(ab)"	=	a	11b11	power	or	exponent.
Simplify	each	fraction:	z	z	_3Z:_	=	x	:	=	x	xz	-	f	¾	I	5	5	6x=	--	-6	xx-	=	-3	x	x	5	-	Zx	2	1	x	Divide	each	term	of	the	numerator	by	5x2.	c	Calculate	the	coordinates	of	B.	(2	marks)	2	(2	marks)	m	Surds	If	n	is	an	integer	that	is	not	a	square	number,	then	any	multiple	of	Jn	is	called	a	surd.	Work	out	the	equation	of	the	line.	@	©	7	The	straight	line	l	passes
through	A(l	,	3v'3)	and	B(2	+	v'3,	3	+	4v'3).	GRAPHS	AND	TRANSFORMATIONS	CHAPTER	4	65	•!ifi11Hti	2)	4	a	Sketch	the	curves	y	=	-	2	and	y	=	x	2(x	-	3)	on	the	same	axes.	-6	-4	-2	0	2	4	6	o	is	used	for<	and	>	and	means	the	end	value	is	not	included.	@	©	(2,	-1)	7	f(x)	=	(x	-	l)(x	-	2)(x	+	I).	The	quadratic	factor	x	2	+	x	+	2	gives	no	solutions	_y	=	(x	-
1)(x2	+	x	+	2)	2	2	0	=	(x	-	1)(x2	+	x	+	2)	-	-	-	-	-	-	-	-	-	-	-	since	the	discriminant	b	-	4ac	=	(1)	-	4(1)(2)	=	-7.	5-4+7=8	ALGEBRAIC	EXPRESSIONS	CHAPTER	1	•iiL\ilHtl	~	11~!1\►	13	PROBLEM-SOLVING	Expand	and	simplify	if	possible:	a	12(5	-	./3)	b	(2	-	./3)(5	+	./3)	a	./2(5	-	/3)	-	-	-	-	-	-	-	-	-	-	-	-	'	-	-	-	-	=	5./2	-	./2/3	=	5./2	-	.JG	-	-	-	-	-	-	-	-	-	-	-	-	-	-	!	-	-	-	Using	-
-----+--"I	,	b	(2	-	/3)(5	+	/3)	=	2(5	J2.	Choosing	a	point	on	the	curve	determines	the	value	of	c.	(1	mark)	The	straight	line	/2	passes	through	the	origin	and	has	gradient	3.	0	8	a	On	the	same	axes,	sketch	the	curve	y	=	(x2	-	l)(x	-	2)	and	the	line	y	=	l4x	+	2.	All	y-coord	inates	are	halved.	In	this	question	c	must	be	negative.	2	3	(3)	Solve	the	simultaneous
equations	y	+	3x	+	l	=	0	y	2	+	1lx2	+	3x	=	0	(6)	The	point	(9,	5)	lies	on	a	curve	with	equ	ation	y	Given	that	f'(x)	=	Ix	-	l,	=	f(x).	>	7.2	-	-	-	-	-	-	-	-	-	-	-	-	+	-	~	You	may	sometimes	need	to	find	the	set	of	values	for	which	two	inequalities	are	true	together.	=	(x	=	x2	=	CHAPTER	1	y)(x	-	y)	xy	-	xy	+	y	2	-	xy	-	xy	=	-Zxy	2xy	+	y	2	x2	-	Multiply	x	by	(3	x	-	Zy	-	4)
and	then	d	(x	+	y	)(3x	-	2y	-	4)	-	-	-	-	-	-	-	~	-	-	multiply	y	by	(3x	-	Zy	-	4).	surds	using	these	rules:	·	!ab	=	✓ax	lb	·	~	=	✓a	V-E	IE	7	The	rules	to	rationalise	denominators	are:	•	For	fractions	in	the	form	~	,	multiply	t;_hq	nimerator	and	denominator	by	✓	a.	A	a	2	=	b2	+	c2	2bc	cos	A	-	-	-	-	-	-	-	-	+	-	-	-	You	now	have	b	=	4.8	km,	c	=	8	km	and	A	=	42°.	Pearson
examiners	have	not	contributed	to	any	sections	in	this	resource	relevant	to	examination	papers	for	which	they	have	responsibility.	+	c	=3x	+	c	You	can	integrate	a	function	in	the	form	kxn	by	integrating	xn	and	multiplying	the	integral	by	k.	Y2	-	Y,	7	-	(-	1)	8	m=	-x	2---	x-	,	=	-	5-	_-3-=	2	=	4	--	-	-	-i1	5o	y-y,	=m(x	-	x	)_	_	-	_	_y	+	1	=	4(x	-	3)	First	find	the
slope	of	the	line.	Find	two	possible	values	for	a.	2	-	2(70)(71.708	...)cos	(81	.045	..	Sometimes	it	is	helpful	to	write	the	answer	in	the	same	form	as	the	question.	Alternatively	you	can	draw	b	such	that	the	angle	at	C	is	acute	(C2).	LAOB	=	0	radians	AB	=	6cm	0	+-	Section	6.6	y=sm	x	+	4	f)	=	-0.27,	giving	your	answers	in	radians	to	2	decimal	places.
following	in	the	form	kx",	where	k	and	n	are	constants.	(3)	(1)	+-	Section	8.6	,ci;;\	~	(2x	+	l)(x	+	4)	24	f(x)	=	-	-	-	-	-	,	Ix	X	>0	a	Show	that	f(x)	can	be	written	in	the	CREATIVITY	1	The	diagram	shows	a	square	ABCD	on	a	set	of	coordinate	axes.	•IMl•llc•JI,	"''""'	.............	Collect	all	the	terms	on	one	side	of	the	equation.	I\	0	½	\x	Since	the	coefficient	of	x	2
is	negative,	the	graph	is	'upside-down	u-shaped'.	The	straight	line	/2	passes	through	the	origin	and	has	gradient	(3	marks)	-t-	b	Write	down	an	equation	for	12•	(1	mark)	The	lines	/1	and	/2	intersect	at	the	point	C.	5	The	functions	f	and	g	are	given	by	f(x)	=	2x3	+	30x	and	g(x	)	Find	the	three	values	of	x	for	which	f(x)	=	g(x).	Therefore	t	his	equation	has
no	real	solutions.	=	3x(2x	-	5)	+	2(2x	-	5)	-	-	-	-	-	--	-	Factorise.	b	Find	the	value	of	x	for	which	f(x)	=	g(x).	5	A	helicopter	flies	on	a	bearing	of	080°	from	A	to	B,	where	AB=	50	km.	(5)	186	EXAM	PRACTICE	5	Figure	1	shows	a	sketch	graph	with	equation	y	=	f(x).	■	[email	protected]	Th	e	derivative	is	a	straight	line	with	For	the	quadratic	curve	with
equation	y	=	ax2-	+	bx+	c,	the	derivative	is	given	by	dy	dx	gradient	Za.	It	crosses	the	x-axis	once,	at	the	point	where	the	quadratic	curve	has	zero	gradient.	9	The	graph	of	y	=	-f(x)	is	a	reflection	of	the	graph	of	y	=	f(x)	in	the	x	-axis.	a	b	A	B	B	C	21	cm	4	cm	A	C	0	3	In	each	of	the	fo	llowing	cases,	6AB	C	has	LABC	=	30°	and	AB	=	IO	cm.	Th	is	is	t	he
point	on	the	line	you	know.	If	this	access	code	has	already	been	revealed,	it	may	no	longer	be	valid.	a	Work	ou	t	the	coordinates	of	A.	x	+	1,	4x	2	and	y	+	3x	3	+	2x	2	are	expressions	factor	a	number	that	divides	into	another	number	exactly	factorise	to	rewrite	an	expression	using	brackets.	+	2	y	This	is	a	translation	by	vector(~)Remember	to	mark	on
the	y	-axis	intersection.	There	are	infinitely	many	curves	with	this	equation,	depending	on	the	value	of	c.	The	line	y	=	-2x	+	4	meets	the	y-axis	at	the	0	15	The	lines	y	=	x	-	5	and	y	=	3x	-	13	intersect	at	the	point	S.	a	Calculate	the	two	possible	values	of	L	BAC.	©	6	The	function	f	is	defined	as	f(x)	=	x	2	-	=	17x	2,	x	E	IR.	Sc	==	-~5	+	c	1	-	-	-	-	-	-	-	-	--_,J
Finally	write	down	the	equation	of	the	cuc,e.	Find	the	value	of	a	first,	then	fi	nd	the	value	of	c.	l	y	_	2	=	Sx	_	15	L	y	=	sx	I	Herem=	5	and	(x1,	y	1)	=	(3,	2).	b	Solve	the	inequality	©	©	x2	-	(2	marks)	5x	-	14	>	0.	(5	marks)	Scalene	triangles	have	three	sides	of	different	lengths.	In	each	case	simplify	your	answer.	sin	A	■	sin	B	sin	C	This	version	of	the	sine
rule	is	used	to	find	a	missing	angle:	sin	A	sin	B	sin	C	-a-=b	-	=	-	c-	l4ifiijj.jfMV	In	6	ABC,	AB=	8	cm,	L	BAC	=	30°	and	L	BCA	=	40°.	Find	BC.	Herem=	(xi,	Yi)	=	(3,	0).	The	point	of	intersection	of	two	lines	can	be	fou	nd	using	simultaneous	equations.	Find	the	equations	of	the	sides	of	the	triangle.	b	State,	giving	a	reason,	the	number	of	real	solutions	to
the	equation	x	(3x	-	a)	-	!	0.	b	Sketch	the	curves	with	equations	y	=	f(x	+	2)	and	y	=	f(x)	+	4.	b	(x	-	2y)(x2	+	1)	-	-	-	~	=	x	3	+	x	-	2x2y	-	2y	L	-	-	-	-	-	-	=	-	-	-	-	-2y	7	X	x2	=	-2x	2y	There	are	no	like	terms	to	collect.	(2	marks)	b	Hence	find	the	two	roots	of	f(x).	form	p	+	q/5,	where	p	and	q	are	rational	numbers.	The	elongated	S	means	integrate.	Instead,
rearrange	into	the	form	ax2	+	bx+	c	=	0.	Remember	52	=	(-5)	2	=	25.	The	square	has	side	length	x	-	2.	9	If	y	>	f(x)	or	y	<	f(x)	then	the	curve	y	=	f(x)	is	not	included	in	the	region	and	is	represented	by	a	dotted	line.	-------------,----	So	x	=	2	and	the	curve	crosses	the	x-axis	at	(2,	0)	only.	a	State	the	coordinates	of	the	point	at	which	the	graph	y	=	f(x)
intersects	the	y	-axis.	Hence	find	the	distance	between	the	fo	llowing	pairs	of	points:	b	(4,	l)and(-3,	2)	c	(12,	3)and	(-9,	6)	d	(-20,	-5)and(1	5,	-10)	102	CHAPTER	5	@	STRAIGHT	LINE	GRAPHS	17	A	is	the	point	(-1,	5).	OI	explore	stretches	of	the	=	x(x	-	2)(x	+	1)	using	technology.	r	QUADRATICS	CHAPTER	2	31	You	can	use	the	discriminant	to	check	the
shape	of	sketch	graphs.	c	Find	the	gradient	of	y	=	f(x)	at	the	points	where	the	curve	meets	the	line	y	=4x	-	Differentiate	to	find	the	gradient	function.	Find	the	exact	length	of	AC	C	a	Show	that	x	satisfies	the	equation	3	The	points	A(0,	3),	B(k,	5)	and	C(lO,	2k),	where	k	is	a	constant,	lie	on	the	same	straight	line.	n+l	When	integrating	polynomials,	apply
the	rule	of	integration	separately	to	each	term.	Mathematical	problem-solving	•	Hundreds	of	problem-solving	questions,	fully	integrated	into	the	main	exercises	•	Problem-solving	boxes	provide	tips	and	strategies	•	Challenge	questions	provide	extra	stretch	sp,cify	t•,':'	U.:.t·~	110....M~--?'	~'fW--	.	9.,~,·	"''·	~,,,,..,,	....	Subtract	10	to	get	the	LHS	in	the
form	x	2	+	bx.	All	x	-coordinates	are	halved.	(5	marks)	12	A	surveyor	wants	to	determine	the	height	of	a	building.	Find	the	dimensions	of	the	rectangle,	giving	your	answers	as	surds	in	their	simplest	form.	Watch	out	When	x	=0,	y	=	(-1)(2)	=-	2	A	cubic	graph	could	intersect	the	x-axis	at	1,	2	or	3	points.	When	x	=	0,	y	=	3	x	3	=	9	-	-	-	-	-	-	-	+	-	-	Put	x
=Oto	find	where	the	curve	crosses	the	So	the	curve	crosses	the	y-axis	at	(0,	9).	•J:r'A•1""•	..	I	mte	;/125xb	=	(125xb)!	_	_	_	_	_	_	_	__..._	_	USing	am=	va.	an=	a"'	-	n_	x3	=	x3	-	C	-3l_=_x.,,..	85,	DeReGe	133,	fufu	liu	104	Cover	images:	Front:	Getty	Images:	Werner	Van	Steen	Inside	front	cover:	Shutterstock.com:	Dmitry	Lobanov	All	other	images	©
Pearson	Education	All	artwork	©	Pearson	Education	Endorsement	Statement	In	order	to	ensure	that	this	resource	offers	high-quality	support	for	the	associated	Pearson	qualification,	it	has	been	through	a	review	process	by	the	awarding	body.	.•	.	Factorise	the	quadratic	to	get	three	linear	factors.	a	State	the	coordinates	that	point	Pis	transformed	to
on	the	curve	with	equation	y	=	f(2x).	x	>	0,	find	f(x).	The	curve	has	a	vertical	asymptote	with	equation	x	=	-2	and	a	horizontal	asymptote	with	equation	y	=	0.	b	Hence	write	down	the	solution	to	the	inequality	2y	+	3x	>	x	-	y.	Remember,	adding	1	to	t	he	power	gives	-5	+	1	=	-4.	This	tangent	meets	the	x-axis	at	the	point	(k,	0).	Find	the	coordinates	of	A
and	B.	=-3	½and	-3	are	the	critica	l	values.	.	b·	Determine	the	coordinates	of	C.	=];	in	6AXC.	@	10	a	Sketch	the	graphs	of	y	=	x	2	+	1	and	2y	=	x	-	l.	4¥:fil,Hil	!)	11\i!M►	f	and	Rearrange	the	equation	into	the	form	ax+	by	+	c=	0.	•iifii!Htl	V	Simplify	these	expressions:	a	x	7	+x	4	x	3	a	3x	2	-	6x	5	2x	b	C	20x	7	+	15x	3	5x	2	x	7	+	x	4	x	7	x4	=-	+x3	x3	x	3
Divide	each	term	of	the	numerator	by	x	3	•	=x	7	-	3	+	x	4	-	3	=	x	4	+	x	-	-	--	--	-	~	b	3x2	-	Gx5	=	_3x_2	_	_Gx_-5	-	-	-	--	-	-	-	-	'	-	~	x	1	is	the	same	as	x.	2	CHAPTER	1	•	ALGEBRAIC	EXPRESSIONS	lndexlaws	■	You	can	use	the	laws	of	indices	to	simplify	powers	of	the	same	base.	C	A	cos	C	=	a2	+	::b-	c2	_	52	+	G2	-	32	2	5	x	x	G	=	O.8GGG..	Find	the	angle
between	fences	BC	and	CD.	Ib	The	triangle	AOB	has	a	height	of	G	units.	It	meets	AB	at	X.	©	©	5	The	line	L	passes	through	the	points	A(l	,	3)	and	B(-19,	-19).	If	your	code	has	expired	when	you	enter	it,	please	contact	our	Activel	earn	support	site	at	[email	protected]	The	ActiveBook	will	be	valid	for	three	years	upon	activation.	I	b	x	25x:	:~::	=~~)
________,	3	--.	3	Consider	the	points	P(l	l	,	-8),	Q(4,	-3)	and	R(7,	5).	b	Explain	how	your	sketch	shows	that	there	are	only	two	real	solutions	to	the	equation	x	3(x	-	3)	=	2.	b	_	_	_	_	_	_	_	_	_	__	x-3	!,....J.-	.J.--.J.-..1.---	-	-	-	-	-	-	-	-	+	-	-	-	This	could	also	be	written	as	Ix.	xx2	=	x	2	+	2	=	x	2	L	Usetherulea'"xan	=	a!n+n_	b	x2	L	.z.	©	11	The	points	R(S,	-2)	and	S(9,	0)
lie	on	the	straight	line	/1	as	shown.	(1)	~	6	Given	that	y	(1)	b	Hence,	or	otherwise,	solve	the	equation	82Y	-	10(8Y)	+	16	=	0.	•	Summary	of	key	points	1	If	pis	a	root	of	the	function	f(x),	then	the	graph	of	y	=	f(x)	touches	or	crosses	the	x-axis	at	the	point	(p,	O).	~	2	y	=x	+5	••[email	protected]§[email	protected]·►	Y	=	x2	y	=	~	;	=	2x	.	This	is	now
completely	factorised.	d	Find	the	length	PQ,	giving	your	answer	in	simplified	surd	form.	-½	-½	2x	+	5	=	0	::::;>	X	=	The	solutions	are	x	=	and	x	=	or	½	d	x2	-	x2	-	5x	+	18	=	2	8x	+	1G	=	0	+	3x	Solutions	to	quadratic	equations	do	not	have	to	be	integers.	c	G	iven	instead	that	A	C=	7	cm,	calculate	the	two	possible	values	of	L	A	CE.	=	1	or	x	=	4,	so	the
graph	crosses	the	x-axis	at	(1,	0)	and	(4,	0).	--------	Jx	(x2	+	¾	)	dx	=	/	(x3	+	2)dx	First	multiply	out	the	bracket.	ANALYSIS	1	Solve	these	quadratic	equations	by	completing	the	square.	Rearrange	the	equation	into	the	form	y	=	mx	+	c.	52	C=	24.781	...	b	On	separate	diagrams,	sketch	the	graphs	of:	i	y	=	f(x	+	2)	ii	y	=	f(x)	+	2.	4	Parallel	lines	have	the
same	gradient.	Work	out	the	value	of	a.	3	For	all	real	values	of	n,	and	for	a	constant	a:	•	If	f(x)	=xn	then	f'(x)	=	nxn	-	l	•	If	f(x)	=	ax"	then	f'(x)	=	anx	11	dy	•	If	y	=	xn	then	-	dx	If	y	1	1	=	nx"	-	dy	=	ax"	then	-	=	anx	11	dx	-	1	4	For	the	quadratic	curve	with	equation	y	=	ax2	+bx+	c,	the	derivative	is	given	by:	dy	-	=	2ax+	b	dx	dy	S	If	y	=	f	(x)	±	g(x),	then	dx
=	f'	(x)	±	g'	(x).	5	Given	that	(2x	+	5y)(3x	-	y)(2x	+	y)	=	ax	3	+	bx2y	+	cxy2	+	dy	3,	where	a,	b,	c	and	dare	constants,	find	the	values	of	a,	b,	c	and	d.	(3	marks)	f(	3:	3	-ab)dx=-	!	3	2	+	14x+c	Find	the	value	of	a	and	the	value	of	b.	(1)	cm	C	0	A	(2)	c	Show	that	an	equation	of	the	normal	to	Cat	point	Pis	3y	=	x	+	20.	y	The	graph	meets	the	x-axis	at	(1,	0)
and	(3,	0)	and	the	minimum	point	is	(2,	-1	).	=	(u	-	1)(u	+	8)	So	when	f(x)	=	0,	u	=	1	or	u	=	-8.	@	5	The	point	P(2,	1)	lies	on	the	graph	with	equation	y	=	f(x).	./z+IS	IS+/4	+	__1_--=	4	124+./25	Summary	of	key	points	1	You	can	use	the	laws	of	indices	to	simplify	powers	of	t	he	same	base.	X	1)	y	+	7	=	-2(x	-	5)	y	+	7	=	-2x	+	10	•	Use	y	-	y	1	=	m(x	-	x	1)	to
find	the	equation	of	the	line.	(3)	b	Find	an	equation	of	the	tangent	to	C	at	P.	3	=	_2	x-2	-	Tx	2	+	c	-	-	-	-	-	-	-	-	-	-	Apply	the	rule	term	by	term.	If	x(x-	2)(x	+	1)	=	f(x)	then	2x(2x	-	2)(2x	+	1)	=	f(2x),	and	-x(x	-	2)(x	+	1)	=	-f(x).	(2)	b	Write	down	the	exact	coordinates	of	all	the	points	at	which	the	curve	C	meets	or	intersects	the	x-axis	and	the	y-axis.	1)	2x(2x	_
2	)(	2	x	+	1)	_	y	=	2x(2x-	2)(2x	+	1)	is	a	stretch	with	scale	factor½	in	the	x-direction.	The	curve	passes	through	the	points	(0,	3)	and	(4,	0)	and	touches	the	x-axis	at	the	point	(1,	0).	10%	AO4	Comprehend	translations	of	common	realistic	contexts	into	mathematics;	use	the	results	of	calculations	to	make	predictions,	or	comment	on	the	context;	and,
where	appropriate,	read	critically	and	comprehend	longer	mathematical	arguments	or	examples	of	applications.	=	g(x	)	by	.	■[email	protected]	You	can	use	this	method	to	prove	the	quadratic	formula.	y	=	-	2x	+	3	•!Mhhl	2)	11:ii!f►	Fill	in	the	steps	of	this	problem	yourself:	•	Rearrange	the	equation	into	the	form	y	=	mx	+	c	to	find	the	gradient.	iii
Write	down	the	solutions	to	the	inequality	f(x)	,;;;	g(x).	Use	the	information	in	triangle	BCD	to	work	out	the	length	BD.	+	3)	-	-	-	-	-	-	--	---'-	-	I	I	b	x2	-	Sx	=	x	(x	-	5)	-	-	-	-	--	c	8x2	+	20x	=	4x(2x	+	5)	Id9x	y	+	15xy	2	2	-	-	-	-	-	'	-	-	xis	a	common	factor	of	x	2	and	-5x	.	(2)	b	Calculate	the	length	of	the	minor	arc	AB	to	3	s.f.	(2)	12	The	diagram	shows	the	curve
with	3	equationy	=	sin(x	+	;),	-21r	:!::ox	:!::o	21r.	3	J	a	12x	+	2x-2	+	5	d	10.x"	+	8x-3	@	4	Find	y	given	that:~=	(2x	+	3)2.	■	The	sine	rule	sometimes	produces	two	possible	solutions	for	a	missing	angle:	•	sin	0	=	sin	(180°	-	0)	➔	Section	6.S	TRIGONOMETRIC	RATIOS	:	CHAPTER	6	4¥Li11Htl	2)	IMiO-♦	115	,	ANALYSIS	In	6	ABC,	AB=	4	cm,	AC=	3	cm
and	L	ABC	=	44°.	INTEGRATION	CHAPTER	9	m	1	Integrating	x"	Integration	is	the	reverse	process	of	differentiation:	Function	x"	x"+	Gradient	Function	--	multiply	by	the	power	-	subtract	one	from	the	power	--	divide	by	the	new	power	--	add	one	to	the	power	l	n+l	-	-	m,11	-	1	-	-	Differentiating	x"	-	-	x	"	--	-	Integrating	x"	Constant	terms	disappear	when
you	differentiate.	Problem-solving	(6	marks)	@	Multiply	both	sides	of	the	inequality	by	(x	-	3)	2•	9	The	equation	kx	2	-	2kx	+	3	=	0,	where	k	is	a	constant,	has	no	real	roots.	I.	1bx	=	b	0	An	x	term	differentiates	to	give	a	constant.	Find	the	equation	of	the	line	with	gradient	3	that	passes	through	the	point	A.	+	10.x	+	c	X	Find	the	val	ue	of	p	and	the	value
of	q.	Students	are	expected	to	have	available	a	calculator	with	at	least	the	following	keys:+,-,	x,	-;.-,	1r,	x	2,	.Jx,	¾,xY,	In	x,	ex,	x!,	sine,	cosine	and	tangent	and	their	inverses	in	degrees	and	decimals	of	a	degree,	and	in	radians;	memory.	-	-	-	-	-	-	-	-	-	-	-	-	-	-	The	line	meets	the	x-axis	when	y	=	0,	4x	=	8	-	-	-	-	-	-	-	-	-	-	-	-	-	~	so	substitute	y	=	0	into	y	=	4x	-	8.
At	x	=	1,	the	gradient	1s	0	.	A	straight	line	/1	passes	through	A	and	B	.	-..L	l	l	I	--,---1~-	-II	t	I	t	--+-------	,.	a	Y	=	~1	y	___y	X	Problem-solving	I	y	=	x	2	(x	-	3)	Set	the	functions	equal	to	each	other	to	form	an	equation	with	one	real	solution,	then	rearrange	the	equation	into	the	form	given	in	the	question.	It	is	appropriate	to	give	an	answer	to	1	decimal
place	if	it	is	not	an	integer	arc	part	of	the	circumference	of	a	circle	axis	(plural	axes)	either	of	the	two	lines	by	which	the	positions	of	points	are	measured	on	a	graph	base	in	the	expression	43,	4	is	the	base	base	(of	a	triangle)	any	side,	but	usually	the	side	parallel	to	the	bottom	of	the	drawing	bounded	enclosed	ab	/ab	cancel	(out)	for	example:	ac	=/ac
=	cb	chord	a	line	segment	joining	two	points	on	the	circumference	circumference	the	perimeter	of	a	circle	collect	to	bring	together	terms	of	the	same	type	common	factor	-	a	quantity	that	will	divide	without	remainder	into	two	or	more	other	quantities	congruent	(triangles)	having	sides	of	equal	lengths	(as	well	as	equal	angles)	consider	think	about
constant	a	term	that	does	not	include	a	variable.	(2)	The	normal	to	Cat	P	cuts	the	x-axis	at	point	Q.	Show	that	the	area	of	the	shaded	region	c~	D	.	The	straight	line	/2	has	equation	4x	-	2y	+	20	=	0	and	intersects	the	x-axis	at	point	B.	a-	4	-	2	So	Yz	-Yi	x	.	b	Find	the	coordinates	of	the	two	points,	Band	C,	on	the	line	y	=	3x	which	are	a	distance	of	li4	from
(-1,	5).	B	=	180°	-	(24.781...	16	A	farmer	has	a	field	in	the	shape	of	a	quadrilateral	as	shown.	•!ifil\Htl	~	Sketch	the	curves	with	the	following	equations	and	show	the	points	where	they	cross	the	coordinate	axes.	(2)	+-	Section	2.2,	2.4,	2.5	©	y=x-4	2x2	-	xy	=	8	14	The	function	g(x)	is	defined	as	g(x)	=	x	9	-	7x6	-	8x3,	x	E	IR.	Work	out	the	value	of	c.	~	2x
+	3y	-	21	=	0	B	is	the	point	where	the	line	/2	intersects	the	x-axis.	4	The	vertices	of	the	triangle	ABC	have	coordinates	A(3,	5),	B(-2,	0)	and	C(4,	-1).	./x,	X	2x	3	x3	b	a	x2	rx	C	2	x	3	-x	rx	d	rx	+	4x3	x2	+-"Sections	1.1,	1.4	dy	Find	-	when	y	equals:	dx	2	-	x	a	Zx	3	+	3x	-	5	b	.!.x	2	c	x	2	(x	+	1)	x-x	5	d	-x2	+-	Section	8.5	Sketch	the	curves	with	t	he	following
equations:	a	y	=	(x	+	l)(x	-	3)	Integration	is	the	opposite	of	differentiation.	G	iven	that	the	velocity	of	the	particle	is	given	by	f	'(t)	=	10	-	St,	a	find	f(t)	b	determine	the	displacement	of	the	particle	when	t	=	3.	9	A	curve	Chas	equation	y	=	cos(	x	-¾),	(6)	0:,:;;;	x,:;;;	21r.	lEI	II	Ga	to	www.pearsonactivelearn.com	If	you	already	have	an	Activelearn	or	Active
Teach	account,	log	in	and	click	'I	have	a	new	access	code'	in	the	top	right	of	the	screen.	-	-	-	-	-	-	~	Then	substitute	for	x	to	calculate	the	value	of	the	gradient	of	the	curve	and	of	the	tangent	when	X	=	3.	(4)	b	Using	your	sketch,	state	the	number	of	real	solutions	to	the	equation	x(x	-	5)2	=	-7.	Give	your	answer	in	the	form	ax	+	by	+	c	=	0.	2x	+	4	=	y	y	=
2x	+	4	The	gradient	of	this	line	is	2	.	(7	marks)	@)	.	~	(x	-	1)	is	squared	so	x	=	l	is	a	'double'	repeated	root.	(4marks)	(2	marks)	Problem-solving	Follow	the	same	steps	as	you	would	if	the	coefficients	were	numbers.	c	Find	the	equations	of	the	curves	y	=	f(x	+	2)	and	y	=	f(x)	+	2,	in	terms	of	x,	and	use	these	equations	to	find	the	coordinates	of	the	points
where	your	graphs	in	part	b	cross	the	y-axis.	i	t	x1~	~	!	-	xm	(x+3)m	+--2xm-	0	(x	-	7)2	=	36	5	Solve	the	equation	5x	+	3	=	✓3x	+	7.	So	t	he	req	uired	set	of	val	ues	is	-	2	<	x	<	G.5.	b	x	-5>	1	-	x	Notice	here	how	this	is	written	when	x	lies	between	two	values.	Problem-solving	=½x	+	4	Gradient	of	y	=½	x+	4	is	½	Rearranging,	y	,	So	the	gradient	of	the
perpendicular	line	is	-2.	5	Find	an	equation	of	the	line	that	passes	through	the	point	(-2,	5)	and	is	perpendicular	to	the	line	y	=	3x	+	6.	a	Calculate	the	distance	between	ships	Band	C,	in	kilometres	to	3	s.f.	(3	marks)	b	Calculate	the	bearing	of	ship	C	from	ship	B.	->	00	y	->	-	00	Check	what	happens	to	y	for	large	posit	ive	and	negat	ive	values	of	x.
•[email	protected]•	Two	line	segments	are	congruent	if	they	are	the	same	length.	(6	marks)	CD	Length	and	area	You	can	find	the	distance	between	two	points	A	and	B	by	considering	a	right-angled	triangle	with	hypotenuse	AB.	(3	marks)	b	Given	that	the	point	(-2,	9)	lies	on	the	curve	with	equa	tion	y	=	f(x),	find	f(x)	.	Label	clearly	any	points	at	which
the	graphs	cross	the	coordinate	axes.	Label	any	points	where	either	curve	meets	the	coordinate	axes,	giving	your	coordinates	in	terms	of	a	and	b.	.k.,_.,.,1•	........	4¥ifiiiHti9	Cofuii1/$	n,,w	both	Hnes	and	t	he	OI	triangle	A	OB	on	a	graph	using	t	echnology.	show	that	a	Write	g(x)	in	the	form	x3(x3	+	a)(x3	+	b),	where	a	and	bare	integers.	=	-4	,	b	-d-x	=	f
(x)	=	Bx	-	8	=	8	I	I	--------r---'I	So	x	=	2	-	-	-	-	-	-	-	-	-	-	-	-	-	~	-	Put	the	gradient	function	equal	to	8.	•	Sim	ply	follow	the	instructions	on	screen	to	register.	y	=	f(x	+	2)	is	a	translation	(-~),	or	2	units	in	the	direct	ion	of	the	negative	x-axis.	(4	marks)	A	m	The	sine	rule	The	sine	rule	can	be	used	to	work	out	missing	sides	or	angles	in	triangles.	0	+	35°)	B	=
120°	(3	s.f.)	~	-	-	-	-	-	-	-	-	-	-	-	-	-	__	J	•[email	protected]~	11\iiii♦	=120.21...	3x	-	2	=	y	y	=	3x	-	2	So	The	gradient	of	this	line	is	3.	When	x	=	0	,	y	=	(-	1)2	x	1	=	1	-	-	-	-	-	+	-	-	-	,	So	the	curve	cro55e5	the	y-axi5	at	(0,	1).	=	0	by	using	the	quadratic	formula.	x	=	0	or	x	=	3	-	-	-	-	-	-	-	-	-	-	-	-	~	x	=	0	can	still	be	a	critical	value	even	though	x	-:1:	0.	The	line	q	has
gradient	-1	and	passes	through	the	point	(5,	5).	X	All	the	unshaded	points	in	this	region	satisfy	t	he	inequality	y	<	f(x).	2x	2	Problem-solving	8x	+	7	=	0	x2	_	x	+	;	=	-	4	x2	This	is	an	equation	so	you	can	divide	every	term	by	the	same	constant.	(4)	The	region	R	is	bounded	by	the	arc	AB	and	the	lines	AC	and	CB.	-	-	-	-	-	-	-	,	.	■	If	y	dy	=	f(x)	±	g(x),	then	dx
=	f'	(x)	±	g'	(x	)	4#:finHti~	dy	Find	dx	when	y	equals:	b	x3	+	x2	-	x	½	a	4x	3	+	2x	y	=	4	x	3	+	2x	a	So	So	Differentiate	the	terms	one-at-a-time.	©	5	Factorise	completely	6x	3	+	7x2	-	Sx	.	(2)	The	equation	x	2	+	1Ox	+	k	has	equal	roots.	circles	with	centre	0,	such	that	OA	=OD=	r	cm,	AB=	D	C	=	10	cm	and	LBOC	=	0	radians.	7	The	values	of	x	for	which
the	curve	y	f(x)	<	g(x).	domain	can	be	written	as	x	E	IR.	The	line	m	passes	through	the	point	A(O,	4)	and	is	perpendicular	to	the	line/.	a	12	+	4	x	>	x	2	0	>	x2	-	4x	-	12	x2	-	4x	-	12	<	0	x2	-	4x	-	12	=	0	(x	x	+	2)(x	-	G)	=-	2	or	x	Ske	tchy	=0	=x2	G	-	-2	x	2	gives	-	2	<	x	<	G.	(1	mark)	c	The	graph	of	y	=	f(x	+	b)	passes	through	the	origin.	PQ	is	an	arc	of	a
circle	with	centre	A	and	radius	6cm.	(1)	+-	Sections	3.2,	3.3,	3.7	@	24	a	Factorise	completely	x	3	-	4x.	■	The	solutions	of	the	equation	ax2	+bx+	c	=	0	are	given	by	the	formula:	Watch	out	You	need	to	rearrange	the	equation	into	the	form	ax	2	+bx	+	c	=	O	before	reading	off	the	coefficients.	m	INTERPRETATION	1	Complete	the	square	for	these
expressions:	b	x2	a	x	2	+	4x	-	c	x2	6x	-	I	6x	e	x	2	-	l4x	d	x2	+	x	2	Complete	the	square	for	these	expressions:	a	2x2	+	16x	b	3x	2	-	24x	c	5x	2	+	20x	d	2x	2	-	Sx	e	8x	-	2x2	In	question	3d,	write	the	expression	as	-4x	2	-	16x	+	10	then	take	a	factor	of	-4	out	of	the	first	two	terms	to	get	-4(x	2	+	4x)	+	10.	(4)	(2)	~	Section	1.4	~	Section	1.5	2	Do	not	use	your
calculator	for	this	question.	So	x	=	-	3	and	x	=	5	are	the	two	solutions	of	the	equation.	y=-X-z	(	I)3	J	f	y	g	y	=	(x	-	=	x	3	-9x	y	4	Sketch	the	following	curves	and	indicate	the	coordinates	of	the	points	where	the	curves	cross	the	axes:	3	C	y	=	(x	-1)	b	y	=	(2	-	x)	3	a	y	=	(x-	2)3	@	=	x	3	+	2x2	+	x	a	y	3)3	d	y	h	y	=	(x	+	2)	3	=	(I	-x)	3	5	The	graph	of	y	=	x	3	+
bx2	+	ex	+	d	is	shown	opposite,	where	b,	e	and	dare	real	constants.	(3	marks)	14	The	equation	2x2	+	4kx	-	5k	=	0,	where	k	is	a	constant,	has	no	real	roots.	L	X	➔	oo,	y	➔	oo	X	x	=	l	is	a	'double'	repeated	root.	Below	are	some	graphs	of	y	=f(x),	where	f(x)	=	ax2	+bx+	c.	(2	marks)	(2	marks)	(2	marks)	80	CHAPTER	4	GRAPHS	AND	TRANSFORMATIONS
Challenge	The	point	R(6,	-4)	lies	on	the	curve	with	equation	y	=	f(x).	The	line	/1	and	/2	intersect	at	D	.	-	2	2	-	5	X	(¾)	+4	=	-¾	so	the	minimum	has	coordinates	(¾,	-	¾).	Show	that	the	lines	rands	are	parallel.	6	a	A	crane	arm	AB	of	length	80	m	is	anchored	at	A	point	Bat	an	angle	of	40°	to	the	horizontal.	All	y	-coordinates	are	doubled.	(2)	+-	Sections	8.5,
8	.6	184	2	@	REVIEW	EXERCISE	23	The	curve	Chas	equation	y	=4x2	Challenge	5-x	+-	x	-,	x-#	0.	b	Find	the	set	of	values	of	x	for	which	f(x)	<	g(x).	(4	marks)	c	Hence,	or	otherwise,	find	the	minimum	distance	from	O	to	the	curve,	showing	that	your	answer	is	a	minimum.	When	x	=	0,	y	=	4,	so	the	graph	crosses	the	y-axis	at	(0,	4).	0	7	The	line	that
passes	through	the	points	(3,	2½)	and	(-1	½,	4)	meets	the	y-axis	at	the	point	J.	(D	Differentiating	functions	with	two	or	more	terms	You	can	use	the	rule	for	differentiating	ax"	to	differentiate	functions	with	two	or	more	terms.	a	Work	out	the	coordinates	of	A.	_	_	_	_	_	_	_	_....__	=	C	=	29.9°	(3	s.f.)	Use	the	cosine	rule	cos	C	=	••flifo1)	-	-	---------,L	The	_si_ze
_	of	th_e_smallest	angle	is	2_9_.9_•	_	_	~	0	a2	+	b2	-	c2	b	.	•!ifinHtl~	In	!:::.ABC,	AB	=	xcm,	BC=	(x	+	2)	cm,	AC=	5	cm	and	L.ABC	=	60°.	So	the	lines	are	perpendicular	as	3	X	(-	b	y	=	1	3)	=	-	1.	(6)	+-	Sections	4.5,	4	.6	+-	Section	3.4	23	The	functions	f	and	g	are	defined	as	f(x)	=	9	-	x	2	and	g(x)	=	14	-	6x,	x	E	IR.	G0°	_	_	_	_.....,	C	I.BL...-_..__	I	I	b2	=	a2
+	(:2~	~	ac:cos	B	5	2	=	(x	+	2)	2	+	x	2	So	25	=	2x2	-	2x(x	+	2)	cos	G0°	+	4x	+	4	-	x	2	x2	+	2x	-	21	-	2x	-	-	--	-+---	=	0	-	-	-	-	-----+-~	X	=	-2	±	188	-----~~	2	=	3G9cm	(3	s.f.J_	Carefully	expand	and	simplify	the	right-	hand	side.	GeoGebra	CASIO®	GeoGebra-powered	interactives	Graphic	calculator	interactives	,	t	..•·'	Az+nu-:a	lrt-l	Iii	,	-¥	.t1	3Z	[EXE]	:show
coordinates	y...1,;::·	..,	-"	I	\.	@	The	graph	crosses	the	x	-axis	when	y	=	0.	When	x	=	0,	y	=	-	2	x	1	x	1	=	-	2	-	-	---+-	-	Find	the	value	of	y	when	x	=	0.	(1)	+-	Sections	3.4,	3.5	REVIEW	EXERCISE	@	1	19	The	functions	p	and	q	are	defined	as	p(x)	=	-2(x	+	1)	and	q(x)	=	x	2	-	5x	+	2,	x	E	IR.	(1	mark)	b	State	the	coordinates	that	point	Pis	transformed	to	on	the
curve	with	equation	y	=	4f(x).	It	is	the	y-axis	so	it	has	equation	x	=	0.	The	line	y	=	+	meets	the	y-axis	at	the	point	N.	You	don't	need	to	find	the	solutions.	The	expression	to	be	integrated.	2x3=6	=	,-2	+	3	,-2	X	r3	Use	the	rule	a111	..,..	©	x	+	l	is	a	factor	of	both	terms,	so	t	ake	that	outside	t	he	brackets.	b	On	the	same	axes,	sketch	the	curves	with
equations:	i	y	=	(2x)2(2x	-	3)	ii	y	=	-x2(x	-	3)	5	a	Sketch	the	curve	y	=	x	2	+	3x	-	Let	f(x	)	=	x	2	(x	-	3)	and	try	to	write	each	of	the	equations	in	part	bin	terms	of	f(x).	Problem-solving	a	Write	f(x)	in	the	form	(3x	-	a)(Y	-	b),	where	a	and	bare	real	constants.	B	Always	draw	a	diagram	and	carefully	add	the	data.	-	-	-	-	-	-	-	-	Compare	y	So	=	Zx	+	4	with	y	=mx
+	c,	so	m	=	Z.	C	A	proof	of	the	formula:	A	The	perpendicular	from	A	to	BC	is	drawn	and	it	meets	BC	at	X.	Explain	how	the	sign	of	the	discriminant	relates	to	your	sketch	in	part	b.	\	1	.	The	line	/3	is	perpendicular	to	AC	and	passes	through	B.	8	CHAPTER	1	ALGEBRAIC	EXPRESSIONS	b	x	2	+	Gx	+	8	=	x	2	+	2x	+	4x	+	8	-	-	-	-	-	-	-	-	-	-	-	ac	=	8	and	2	+	4
=	6	=	b.	Write	your	answer	in	the	form	ax	+	by	+	c	=	0,	where	a,	b	and	care	integers.	These	values	of	x	satisfy	f(x)	>	g(x).	a-m=-	•	aO	=	1	am	6	You	can	manipulatt?	c	Sketch	the	graph	of	y	=	f(x	+	3).	The	line	y	=	-	7	has	zero	gradient.	a	f(x)	=	3x2	-	2x	-	1	g(x)	=	X	+	5	b	f(x)	=	2x2	-	4x	+	1	g(x)	=	3x-2	2	d	f(x)	=	X'	x	:;t:	0	3	4	e	f(x)	=	2	-	-,	x	:;t:	0	X	X	g(x)
=	1	g(x)	c	f(x)	=	Sx	-	2x	2	-	4	g(x)	=	-2x-	l	2	f	fi(x)=--	x	:;t:-1	X	+	l'	g(x)	=	8	=	-1	Challenge	The	sketch	shows	the	graphs	of	y	f(x)	=	4x	-	12	g(x)	=	6	+	5x	-	x	2	x2	-	a	Find	the	coordinates	of	the	points	of	intersection.	Line	/1	has	gradient	If	a	line	has	a	gradient	of	m,	a	line	1	perpendicular	to	it	has	a	gradient	of	-	m	a	b	-=m	If	two	lines	are	perpendicular,	the
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quadratic	function	f(x).	a	y=5x	-	2	15x-3y+9=0	0	b	7x+l4y-	1	=	0	I	y=	2x+9	C	4x	-	3y-	8	=	0	3x	-4y-	8	=	0	2	The	liner	passes	through	the	points	(1,	4)	and	(6,	8)	and	the	lines	passes	through	the	points	(5,	-3)	and	(20,	9).	Label	the	triangle	ABC.	,-:ff-,·...1"'f"lt.Kb,:,(1i.,,	It	01"11••11w,.:	...	Calculate	how	far	the	ball	is	from	the	flag.	QUADRATICS	■
CHAPTER	2	23	ax	2	+	bx	+	c	=	a	(	x	+	Zba	)2	+	(	c	-	:~)	•¥ifi11Hti	V	Write	3x2	+	6x	+	I	in	the	form	p(x	+	q)	2	+	r,	where	p,	q	and	rare	integers	to	be	found.	-	-	-	In	set	notation	this	can	be	written	as	{x	:	1	<	x	<	6}.	•¥@UBI§)	11:ii!f♦	---l---	Remember	to	write	down	the	equation	of	t	he	vertical	asymptote	as	well.	28	.	(x	+	4)2	=	G	x	+4	=±JG	X	=	-4	±
Take	the	square	root	of	both	sides.	Find	L	ABC.	You	can	sketch	the	graph	of	a	cubic	function	by	finding	t	he	roots	of	t	he	function.	(3)	+-	Section	6.6	A----------~-c	-	-	-	-	8cm	-	-	---+	(5)	+-	Section	7.2	REVIEW	EXERCISE	2	_.	'\	'	l	H	JU	t	U	l,,	1,.U	~-	-	~	".,	oil	I/	.,	'\.	y	=	f(x)	v-"i	-	-	--	-	-	-	-	-	-	-	-	-	-	-	y	=	½f(x)	is	a	stretch	with	scale	factor½	in	the	y-d	irection.	(2
marks)	b	On	separate	axes,	sketch	the	graphs	of	i	y	=	f(x	+	2)	ii	y	=	f(2x).	Use	a	sketch	graph	to	solve	the	quadratic	inequality,	and	use	a	number	line	to	combine	it	with	the	linear	inequality.	=	0	will	x	=	4	x-4	=0	::::;,x	=4	-	Rearrange	into	the	form	ax2	+bx+	c	=	0.	(3)	+-	Section	6.4	@	+-	Sections	5.3,	5.4	©	s	The	diagram	shows	triangle	ABC,	with
AB=	/5	cm,	LABC	=	45°	and	LBCA	=	30°.	(3)	+-	Sections	2.1,	2.3	@	(2)	+-	Sections	2.2,	2.4,	2.5	12	a	Given	that	f(x)	=	x	2	-	6x	+	18,	x	~	0,	express	f(x)	in	the	form	(x	-	a)2	+	b,	~	16	Given	that	x	2	+	2x	+	3	(x	+	a)2	+	b,	where	a	and	b	are	integers.	You	would	need	to	square	root	a	negative	number	to	evaluate	this	expression.	=	x(3x	-	2y	-	4	)	+	y(3x	-	2y	-
4)	=	3x2	=	-	-	2xy	-	4x	+	3xy	-	2y2	-	3x2	+	-	xy	-	4x	-	-	2y	2	-	4y	--	-	-	4y	-	-	•Mfi11Hti~	Expand	these	expressions	and	simplify	if	possible:	a	x(2x	+	3)(x	-	7)	Ia	1	I	b	x(Sx	-	3y)(2x	-	y	+	4)	x(2x	+	3)(x	-	7)	-	-	-	-	-	--	-	-	-	-	Start	by	expanding	one	pair	of	brackets:	x(Zx	+	3)	2	=	(2x	+	3x)(x	-	7)	=	2x3	=	14x2	+	3x2	-	11x2	2x3	-	-	-	-	=	Zx2	+	3x	21x	You	could	also
have	expanded	the	second	pair	of	brackets	first:	(Zx	+	3)(x-	7)	=	Zx	2	-	llx	-	21	Then	multiply	by	x	.	b	The	coordinates	of	the	point	Q	on	a	transformed	curve	are	(-3,	-6).	They	cover	both	Casio's	scientific	and	colour	graphic	calculators.	Here	there	is	no	overlap	and	the	two	inequalities	have	to	be	written	separately	as	x	:!E;	-1	or	x	>	3.	1	Calculate	the
area	of	each	triangle.	(5)	a	Find	A	,	B	,	p	and	q.	7	In	each	of	the	following	diagrams,	work	out	the	values	of	x	and	y.	0	0	13	In	!:::.ABC,	AB=	x	cm,	BC=	(x	-	4)cm,	AC=	10cm	and	L	BAC	=	60°.	(2	marks)	The	line	m	with	equation	2x	+	3y	=	15	meets	I	at	the	point	C.	-	112	(3	S.f.)	•¥MUHi	~	IWi!f♦	As	sin	(180°	-	0)	=	sin	0.	Only	one	of	these	curves	passes
through	this	point.	(3	marks)	8	a	Sketch	the	graph	of	y	=	x	3	-	5x	2	+	6x,	marking	clearly	the	points	of	intersection	with	the	axes.	TRIGONOMETRIC	RATIOS	CHAPTER	6	117	•¥:fii,Hi~	Work	out	the	area	of	the	triangle	shown	below.	(2	marks)	(4	marks)	(3	marks)	©	10	f(x)	=	x(x	-	2)2	Sketch,	on	separate	axes,	the	graphs	of:	a	y	=	f(x)	(2	marks)	b	y	=
f(x	+	3)	(2	marks)	Show	on	each	sketch	the	coordinates	of	the	points	where	each	graph	crosses	or	meets	the	axes.	•-ft1111rf-	4¥Mhhi	§)	►Will►	c::J	fim	Use	your	calculator	to	check	solutions	to	quadratic	equations	quickly.	Th	ey-coordinate	is	equal	to	c.	0	8	The	lines	y	=	x	and	y	=	2x	-	5	intersect	at	the	point	A	.	where	a,	b	and	care	integers.	C	sin	sin
44°	3	=4	sin	44°	3	So	C	=	G7.851	...	0	3	A	line	is	perpendicular	to	the	line	3x	+	8y	-	11	=	0	and	passes	through	the	point	(0,	-	8).	Find	f2	(x),	f	3	(x)	and	f4	(x).	-4	-5	-	Shade	t	he	required	region.	11\iiii♦	PROBLEM	SOLVING	1	Solve	the	following	equations	using	factorisation:	a	x	2	+	3x	+	2	=	0	e	x2	-	8x	+	15	=	0	b	x	2	+	5x	+	4	=	0	f	x2	-	9x	+	20	=	0	c	x
2	+	7	x	+	10	=	0	g	x2	-	5x	-	6	=	0	d	x2	h	x	x	-	6=0	-	2	-	4x	-	12	=	0	2	Solve	the	following	equations	using	factorisation:	a	x	2	=	4x	b	x	2	=	25x	e	2x2	+	7x	+	3	=	0	f	6x2	-	7X	-	3	=0	c	3x2	=	6x	d	5x2	=	30x	g	6x2	-	5x	-	6	=	0	h	4x2	-	16x	+	15	=	0	3	Solve	the	following	equations:	a	3x	2	+	5x	=	2	b	(2x	-	3)2	=	9	C	f	(x-3)2=	13	g	(3x-1)2=11	h	5x2	-	1Ox	2	6x2	-	7
=	1	l	x	0	j	d	2x2	=	8	e	3x2	=	5	=-	7	+	x	+	x2	j	4x2	+	17x	=	6x	-	2x2	Problem-solving	4	This	shape	has	an	area	of	44m2	•	Find	the	value	of	x.	-	--	-	-	+	-	-	-	sin.t!..BDC	BC	=	Store	this	value	in	your	ca	lculator,	or	write	down	all	the	digits	from	your	calculator	display.	Domain	f(J)	=	9	f	(7)	This	diagram	shows	how	the	function	f(x)	=	x	2	maps	five	values	in
its	domain	to	values	in	its	range.	Give	your	answer	in	set	notation.	X	a	Sketch,	on	separate	diagrams,	the	graphs	of:	i	2f(x)	iv	f(x)	-	1	ii	f(2x)	f(-x)	V	iii	f(x	-	2)	vi	-f(x)	In	each	case	state	the	equations	of	any	asymptotes	and,	if	possible,	points	where	the	curve	cuts	the	axes.	(4	marks)	b	Determine	the	coordinates	of	C.	Don't	round	your	answer	at	this	point.
(2	marks)	Challenge	a	Simplify	(✓	a+	IE)(✓	a-	IE).	(1	mark)	1	~	The	graph	of	y	=	f(x)	where	f(x)	=xis	translated	so	that	the	asymptotes	are	at	x	=	4	and	y	=	0.	Do	not	use	a	knife	or	other	sharp	object	as	this	may	damage	the	code.	+-	Section	5.2	a)	The	normal	to	a	curve	at	point	A	is	the	straight	line	t	hrough	A	which	is	perpendicular	to	the	tangent	1	t	o
the	curve	at	A.	A	9	so	x	y	-	0	=	is	the	point	(3,	0).	11	A	line	/1	has	equation	5x	+	l	ly	-	7	=	0	and	crosses	the	x-axis	at	A.	(2	marks)	Consider	f(x)	as	a	function	of	a	function.	1	In	6	ABC,	B	C	=	6	cm,	AC=	4.5	cm	and	L	ABC	=	45°.	4	x	2	-	y	2	=	(x	+	y)(x	-	y)	5	You	can	use	the	laws	of	indices	with	any	rational	power.	d	Find	the	set	of	possible	values	of	k	,
giving	your	answer	in	surd	form.	■	The	eq	uation	of	a	line	with	gradient	m	that	passes	through	the	point	with	coordinates	(x1,	y	1)	can	be	written	as	y-	y	1	=	m(x-	x	1	).	74	CHAPTER	4	GRAPHS	AND	TRANSFORMATIONS	•!MOHi	~	►Wilt►	ANALYSIS	1	Apply	the	following	transformations	to	the	curves	with	equations	y	=	f(x)	where:	i	f(x)	=x	2	ii	f(x)
=x3	iii	f(x)	=}	In	each	case	show	both	f(x)	and	the	transformation	on	the	same	diagram.	Generally,	use	the	sine	rule	when	you	are	considering	two	angles	and	two	sides	and	the	cosine	rule	when	you	are	considering	three	sides	and	one	angle.	4¥ifi11Hil~	a	On	the	same	diagram,	sketch	the	curves	with	equations	y	=	x	(x	-	3)	and	y	=	x	2	(1	-	x)	.	The
curve	and	the	line	intersect	at	the	points	A	and	B.	=	92.084...	b	Hence	write	down	the	solution	to	the	inequality	12	+	4x	>	x	2	.	10	In	!:::.ABC,	AB=	9.3cm,	BC=	6.2cm	and	AC=	12.7	cm.	(4)	b	The	curve	with	equation	y	=	(x	~	k)	2	-	4	passes	through	the	origin.	State	the	coordinates	that	point	R	is	transformed	to	on	the	curve	with	equation	y	=	½f(2x).	■
The	set	of	possible	outputs	of	a	function	is	called	the	range.	2x5	d	4b	2	X	3b	3	X	b4	2	Expand	and	simplify	if	possible:	a	(x	+	3)(x	-	5)	b	(2x	-	7)(3x	+	l)	c	(2x	+	5)(3x	-	y	+	2)	3	Expand	a	nd	simplify	if	possible:	a	x(x	+	4)(x	-	1)	b	(x	+	2)(x	-	3)(x	+	7)	c	(2x	+	3)(x	-	2)(3x	-	1)	4	Expand	the	brackets:	a	3(5y	+	4)	I)	5x2(3	-	5x	+	2x2)	c	5x(2x	+	3)	-	2x(l	-	3x)	d
3x2(1	+	3x)	-	2x(3x	-2)	5	Factorise	these	expressions	completely:	a	3x2	+	4x	6	c	b	x	3	-	36x	c	2x3	+	7x	2	-	l	5x	b	(4t)½	C	d	2x2	x2	-	2x-	35	-	x-	3	Simplify:	a	9x3	+	3x-3	9	b	3x2	+	6x	f	6-	5x	-	x	2	d	8xy2	+	I	Ox2y	Factorise:	a	2x3	+	6x	8	c	x	2	+	xy	+	xy2	Factorise:	a	x	2	+	3x	+	2	e	5x2	-	13x	-	6	7	b	4y2	+	1Oy	3x-2	X	2x4	d	3x½+	6xt	Evaluate,	without	using
your	calculator:	81r	2	a	)	b	(225)	289	(2	2	10	Simplify,	without	using	your	calculator:	3	b	./Io+	2./45	-	a./63	J8o	11	a	Find	the	value	of	35x2	+	2x	-	48	when	x	=	25.	'EiP'	Show	that	the	points	A(-	2a,	Sa),	B(O,	4a)	I~	P	~	10	F	?f111'11	and	C(6a,	a)	are	collinear.	111	112	CHAPTER	6	TRIGONOMETRIC	RATIOS	-c-	=	-	a	-	-	-	-	-	-	-	-	-	-	-	-	~	sin	C	sin	A	sin	C	sin
A	Use-c-=-a-·	sin	C	sin	35°	Write	the	formula	you	are	going	to	use	as	the	first	line	of	working.	@	©	10	The	line	/	1	passes	through	the	points	A	and	B	with	coordinates	(0,	-2)	and	(6,	7)	respectively.	Whenever	an	object	is	thrown	or	launched,	its	path	will	approximately	follow	the	shape	of	a	parabola.	TRIGONOMETRIC	RATIOS	CHAPTER	6	119	For
questions	involving	area,	check	first	if	you	can	use	Area=	½x	base	x	height,	before	using	the	formula	involving	sine.	(4	marks)	Challenge	(3	X)	.	If	the	length	of	the	diagonal	BD	is	136	m:	a	find	the	angle	between	the	fences	AB	and	BC	b	find	the	length	of	fence	AB.	The	height	is	they-coordinate	of	point	A.	Check	what	happens	to	y	for	large	positive	and
negative	values	of	x	.	By	analysing	the	equation	of	a	curve,	we	can	determine	whether	or	not	it	is	a	circle.	(a+	IE).	Show	that	the	lines	/	and	n	are	perpendicular.	(3)	(1)	(2)	+-	Section	6.4	@1	Ship	B	is	8	km,	on	a	bearing	of	030°,	from	ship	A.	OEB	and	OFA	are	straight	lines.	(3)	c	Solve,	for	O	:!::o	x	:!::o	21r,	the	equation	cos	(x	-	©	a	Write	down	the
coordinates	of	each	.	p	vx	G	iven	that	f'	(2)	=	3,	find	p,	giving	your	answer	in	the	form	a./5.	#	y	Th	e	solutions	to	f(x)	=	O	are	x	=-land	x	=	5.	(2	marks)	f	Hence	calculate	the	area	of	60AC.	Show	that	the	line	with	equation	ax+	by+	c	=	0	has	gradient	@	-i	and	cuts	the	y-axis	at	-f.	y	2	+	=	0,	2	-2x	+	4x	-	3	=	0	.	=	f(x	)	by	a	scale	factor	of¾	y	=	f(Zx	)	y	=
f(Zx)	is	a	stretch	with	scale	factor	½in	the	x-direction.	Problem-solving	Draw	a	sketch	and	label	the	points	A,	Band	C.	It	then	flies	for	60	km	to	a	point	C.	Number	lines	can	be	useful	to	find	the	solution.	If	the	input	of	a	function,	x,	can	be	any	real	number,	then	the	a	Find	the	values	of	f(5)	and	g(lO).	©	©	©	15	a	Sketch	the	graphs	of	y	=	f(x)	=	x	2	+	2x	-
15	and	g(x)	b	Find	the	coordinates	of	any	points	of	intersection.	(6	marks)	B	b	Write	down	one	modelling	assumption	you	have	made.	21x	:	b	x(Sx	-	3y)(2x	-	y	+	4)	=	(5x2	c	(x-4)(x+3)(x+	1)	3xy)(2x	-	y	+	4)	Be	careful	with	minus	signs.	(2)	1	-	ff	,	2	+	5.fk	and	2.ff	©	12,	Section	1.5	10	x	2	=	8x	-	29	(x	+	a)2	+	b,	where	a	and	b	are	constants.	4x	3	+	x	t	.	If
the	acceleration	of	a	space	rocket	is	known,	the	launch-t	eam	can	use	integration	to	calculate	how	long	it	will	take	to	reach	a	given	height.	Find	the	value	of	a	and	the	value	of	b.	J	c	Write	down	the	minimum	value	of	f(x),	and	state	the	value	of	x	for	which	it	occurs.	=o----------	x(x2	-	3)	So	x	=	0	or	x	2	=	Factorise.	Be	careful	with	the	third	term.	Solve	the
following	equations:	a	x	2	-	2x	-	15	=	0	C	6x	2	+	I	3x	-	5	=	0	x2	a	-	b	x	2	=	9x	~	d	x	2	-5x	+18=2+3x	Section	1.3	If	the	product	of	the	factors	is	zero,	one	of	the	factors	must	be	zero.	EQUATIONS	AND	INEQUALITIES	CHAPTER	3	51	2	For	each	pair	of	functions:	Sketch	the	graphs	of	y	=	f(x)	and	y	=	g(x)	on	the	same	axes.	You	will	also	use	trigonometry
when	working	with	vector	quantities	in	mechanics.	a	y	=x	2	-	e	y	=	-	x	2	+	6x	+	7	=	4	-	7X	-	2x2	i	y	0	6x	+	8	=	x	2	+	2x	-	15	y	=	2x2	+	4x	+	10	b	y	f	C	y	g	y	2	y	=	0.5x	+	0.2x	+	0.02	=	25	-	x2	=	2x2	+	7	x	-	d	y	=	x	2	+	3x	+	2	h	y	15	=	6x2	-	19x	+	I	0	2	These	sketches	are	graphs	of	quadratic	functions	of	the	form	ax2	+	bx	+	c.	Begin	by	halving	the
coefficient	of	x	.	-	In	this	question,	you	only	need	to	state	the	number	of	solutions.	2	The	graphs	of	y	=~and	y	=	\,	where	k	is	a	real	constant,	have	asymptotes	at	x	=	0	and	y	=	O.	(6	marks)	b	The	point	with	coordinates	(-1,	0)	lies	on	the	curve	with	equation	y	=	(x	+	a)	3	+	4(x	+	a)2	+	4(x	+	a)	where	a	is	a	constant.	•	If	y	~	f(x)	or	y	~	f(x)	then	the	curve
y	=	f(x)	is	included	in	the	region	and	is	represented	by	a	solid	line.	a	Find	the	coordinates	of	P,	and	P	2,	the	points	of	intersection.	ANALYSIS	1	Sketch	the	following	curves	and	indicate	clearly	the	points	of	intersection	with	the	axes:	a	y	=	(x	-	3)(x	-	2)(x	+	1)	b	y	=	(x	-	l)(x	+	2)(x	+	3)	c	y	=	(x	+	l)(x	+	2)(x	+	3)	d	y	=	(x	+	1)(1	-	x)(x	+	3)	e	y	=	(x	-	2)(x	-	3)
(4-	x)	f	y	=	x(x	-	2)(x	+	1)	g	y	=	x	(x	+	l	)(x	-	1)	i	y	=	(x	-	2)(2x	-	1)(2x	+	1)	..••	¥~::-	..	The	derivat	ive	is	Zax	+	b	=	2	x	4x	-	3	=	Bx	-	3.	+-	Section	9.3	EXAM	PRACTICE	185	Exam	practice	Mathematics	International	Advanced	Subsidiary/	Advanced	Level	Pure	Mathematics	1	Time:	1	hour	30	minutes	You	must	have:	Mathematical	Formulae	and	Statistical
Tables,	Calculator	Answer	ALL	questions	1	Simplify	a	b	(2aifb)2	(2a	2	3./6fj)3	(2)	(2)	1	-	/7	.	I	a	Y'	(1	mark)	b	4y-	1	@	©	©	@	j	(1	mark)	5	16	Show	that	.ff5	./so	can	be	written	in	the	form	la+	lb,	where	a	and	b	are	integers.	L	L	x	2	-	25	is	the	difference	of	two	squares.	+-	'.~	i	,:i::..~···•(t•,.'	h	y	=	x	(x	+	1)(	1	-	x)	j	y	=	x	(2x	-	l)(x	+	3)	:-:.-?/:	'·	...	You	will
have	to	discard	the	negative	solution	of	your	quadratic	equatio_n.	2	The	gradient	of	a	curve	is	given	by	f	'(x	)	=	x	2	-	3x	-	2	X2	.	d	State	the	equations	of	the	asymptotes	and	the	coordinates	of	the	point	where	the	curve	cuts	a	coordinate	axis.	Write	your	answer	in	the	form	ax+	by+	c	=	0,	where	a,	band	care	integers.	Then	solve	the	equation	you	have
obtained	to	give	the	value	of	x.	y	Problem-solving	X	Sketch	graphs	in	coordinate	geometry	problems	are	not	accurate,	but	you	can	use	the	graph	to	make	sure	that	your	answer	makes	sense.	C	10cm	C	3	A	plane	flies	from	airport	A	on	a	bearing	of	040°	for	120	km	and	then	on	a	bearing	of	130°	for	150	km.	Let	the	dist	ance	bet	ween	th	e	points	bed.
Ship	Bis	50	km	due	north	of	ship	A	and	ship	C	is	70	km	from	ship	A	.	Line	/2	has	gradient	-b=	-	-1	a	m	•!if111Hil~	Work	out	whether	these	pairs	of	lines	are	parallel,	perpendicular	or	neither:	I	a	3x	-	y	-	2	=	0	b	y	=	2x	X	+	3y	-	6	=	0	2x	-	y	+	4	=	0	a	3x	-	y	-	2	=	0	-	-	-	-	-	-	-	-	-	-	~	-	Rearrange	t	he	equations	int	o	the	form	y	=	mx	+	c.	c	The	point	with
coordinates	(-4,	0)	lies	on	the	curve	with	equation	y	=	(x	-	k)	3	-	6(x	-	k)2	+	9(x	-	k)	where	k	is	a	constant.	(3	marks)	b	Write	down	the	coordinates	of	A,	the	point	where	straight	line	/1	crosses	the	y-axis.	X	Problem-solving	You	can	sketch	curves	involving	unknown	constants.	~	The	vertical	asymptote	is	x	=	0.	•~$¥\JH1•	a	Show	that	the	triangle	is	a
scalene	triangle.	Sox=	0	or	x	=	2	Y	y	=	g(x)	=	x(x	-	2)	-	-	-	-	-	'	-	--	First	sketch	y	=	g(1),	X	5o	the	graph	of	y	=	g(x	+	1)	is	~n~1)	-1	-	1	X	This	is	a	translation	of	the	graph	of	y	vector(-~)-	You	could	also	write	out	the	equation	and	sketch	the	graph	directly:	y	=	g(x	+	1)	=	(x	+	l)(x	+	1-	2)	=	(x	+	1)	(x	-	1)	....,.....	Find	the	equation	of	the	line	with	gradient
that	passes	through	point	A	.	State	the	coordinates	that	point	Q	is	transformed	to	on	the	curve	with	equation	y	=	f(½x).	a	Find	an	equation	of	/1•	(3	marks)	The	straight	line	/2	passes	through	the	point	C	with	coordinate	(-9,	0)	and	has	gradient¼b	Find	an	equation	of	/2.	c	Find	an	equation	of	the	line	through	A	which	is	perpendicular	to	/	1•	Give	your
answer	in	the	form	ax	+	by	+	c	=	0,	where	a,	b	and	c	are	integers.	Published	by	Pearson	Education	Limited,	80	Strand,	London,	WC2R	ORL.	Give	each	term	in	your	answer	in	its	simplest	form.	+,.I	=	x	1	=	x	n	terms	1:ffifW•l1•	Rational	numbers	are	those	that	can	be	written	as~	where	a	and	bare	integers,	and	b-:t:	0.	(2)	c	Find	the	value	of	the
discriminant	of	x	2	+	2x	+	3.	Show	that/	meets	the	x-axis	at	the	point	C(-2,	0).	This	is	when	x	<	-1	or	x	>	5.	x	xnI	=x,.+,.+	I	I	s1m1	...	Use	the	rule	lab=	lax	./E.14	=	2	=	/4	X	./3	=	2./3	b	120!	2	/4	x	/5	2	L	=	2	x	/5	=	/5	2	C	5./G	-	2/24	+	✓294	=	5./G	-	2./G	X	=	./G(S	-	2/4	+	l	j	/4	+	.fG	X	Cancel	by	2.	Give	your	answer	in	the	form	alb,	where	a	and	bare
integers.	The	line	y	=	fx	-	4	meets	the	y-axis	at	the	0	12	The	line	y	=	3x	-	5	meets	the	x-axis	at	the	point	M.	The	line	will	have	gradient	5.	X	So	the	graph	of	y	=	h(x)	+	1	is	The	curve	is	translated	by	vector(~)	so	the	asymptote	is	translated	by	t	he	same	vector.	a	As	y	=	4x2	-	8	x	+	3	dy	-dx	=	f'(x)	=	8	x	-	8	+	0	-	-	-	-	-	-	-	~	So	dy	f'(f	)	5.	x	2	+	4x	-	8	=	0.	y	-	2



=	5	(x	-	3	)	-	-	-	-	-	-	-	-	-7~	-	-	This	is	in	the	form	y	-	y	1	=	m(x	-	x	1)	.	(2	marks)	The	line	n	passes	through	the	point	B(3,	0)	and	is	parallel	to	the	line	m.	Given	that	f	'(x)	~	®	dy	5	dx	I	=	3x-	z	-	=	9x	2	+	4x	-	3,	find	f(x).	sin.t!..BCD	BD	.	11	Consider	the	function	y	=	3x½	-	4x-½,	x	>	0.	A	rectangle	has	a	length	of	(1	+	v'3)	cm	and	area	of	JIT	cm2	•	Calculate
the	width	of	the	rectangle	in	cm.	•	The	equation	of	a	straight	line	can	also	be	written	in	the	form	ax+	by+	c	=	0,	where	a,	band	care	integers.	Rearrange	to	get	x	>	...	/y=	f(x)	·•	y	.'	-----i--	-	-	-	-	-	-	-	-	-	All	the	shaded	points	in	this	region	sat	isf	y	the	inequality	y	>	f(x	).	So	the	curve	crosses	the	x-axis	at	(-3,	0)	and	(3,	0).	(2	marks)	@)	3.x	+	2,	x	>	0,	find
ff(x)dx.	B	Problem-solving	Split	the	diagram	into	two	triangles.	Find	the	values	of	p	and	q.	Work	out	the	coordinates	of	R.	The	difference	in	t	hey-coordinates	is	7	-	3	=	4.	2x	+	2,	x	E	IR.	7	The	line	joining	(7,	2)	to	(/,	3f)	has	gradient	4.	State	the	coordinates	that	point	R	is	transformed	to	on	the	curve	with	equation	y	=	f(x	+	c)	-	d.	The	point	C	has
coordinates	(-5,	3).	(1	mark)	Problem-solving	Even	though	you	don't	know	the	values	of	a	and	b,	you	know	they	are	positive,	so	you	know	the	shapes	of	the	graphs.	-	3x	+	2	=	0	(x	-	2)(x	-	1)	=	0	'	Substitute	the	values	of	x	into	f'	(x)	=	Bx	-	8	to	Sox	=	1	or	x	=	2	.	Simplify	your	answer	by	collecting	like	terms.	•	Rewrite	the	b	term	as	a	sum	of	these	Zx	2	-x
+	6x	-3	two	factors	•	Factorise	each	pair	of	terms	-	-	-	-	-	--	-	=	x	(Zx	-1)	+	3(2x	-	1)	•	Take	out	the	common	factor	-	--	-	-	-	-	-	=	(Zx-	l)(x	+	3)	■	x2	-	y2	=	■:ffitii/•11•	An	expression	in	the	form	x	2	-	y	2	is	called	the	difference	of	two	squares.	th	/:	174	CHAPTER	9	INTEGRATION	Before	you	integrate,	you	need	to	ensure	that	each	term	of	the	expression	is
in	the	form	k	xn,	where	k	and	n	are	real	numbers.	You	can	use	the	value	of	sin	y	directly	in	your	calculation.	Substitute	this	value	of	x	into	f(x)	to	give	the	value	of	y	and	interpret	your	answer	in	words.	An	equation	of	l	is	x	+	6y	+	c	=	0.	b	Find	the	valu	e	of	x.	Here	(xi,	y	1)	=	(-	2,	7)	and	l	(Xz,	Yz)	=	(4,	5).	A	Label	the	sides	of	the	triangle	with	small
letters	a,	band	c	opposite	the	angles	marked.	x	EXTRA	ONLINE	CONTENT	•	Extra	online	content	Whenever	you	see	an	Online	box,	it	means	that	there	is	extra	on	line	content	available	to	support	you.	A	,	''	4cm	'	Problem-solving	..	9	Set	f(x)	equal	to	g(x)	and	solve	for	x	.	Calculate	the	distance	of	C	from	A.	14x	-	21	=	0	14x	=	2	1	Solve	t	he	equat	ion	to
fi	nd	the	x	-coordinate	of	point	A.	-	Write	each	term	in	the	form	x".	(D	(4	marks)	Gradients,	tangents	and	normals	You	can	use	the	derivative	to	find	the	equation	of	the	tangent	to	a	curve	at	a	given	point.	X	y	=	f(ax)	where	a=	2	so	it	is	a	horizontal	stretch	with	scale	factor½-	y	=	f(2x)	so	the	curve	is	y	Check:	The	curve	is	y	=	f(2x	).	You	can	now	use	the
line	equation	and	simplify.	(3	marks)	(3	marks)	(2	marks)	(2	marks)	(2	marks)	Challenge	1	Find	the	area	of	the	triangle	with	vertices	A(-2,	-2),	B(13,	8)	and	C(-4,	14).	Challenge	1	Find	the	possible	values	of	k	for	the	quadratic	equat	ion	2kx2	+	5kx	+	5k-	3	=	O	to	have	real	roots.	=f(x)	is	below	the	curve	y	=g(x)	satisfy	the	inequality	The	values	of	x	for
which	the	curve	y	=	f(x)	is	above	the	curve	y	=	g(x)	satisfy	the	inequality	f(x)	>	g(x).	c	Write	down	the	coordinates	of	T.	=	3xy(3x	+	Sy)--------'--	e	3x	2	-	9xy	=	3x(x	-	3y)	-	-	--	-	--	4	and	x	are	common	facto	rs	of	8x	2	and	ZOx	,	so	take	4x	outside	the	bracket	s.	So	the	minimum	value	of	f(x)	is	-14.	dy	So	-	=	1Gx	dx	c	y	=	4x2	-	3x	+	5	-	--	-	-	-	-	-	---+-dy	So	-	=	8x
-	3	-	-	-	--	--	-	-	-dx	_	_	_	_	_	_	_	_	_	_	_	_	j	L	4x	2	-	3x	+	5	is	a	quadratic	expression	with	a	=	4,	b	=	-	3	and	c	=	5.	Town	C	is	located	on	a	bearing	of	055°	from	town	A	and	on	a	bearing	of	120°	from	town	B.	Test	a	point	in	the	region.	-4	-2	0	2	4	G	8	O>----------	1	The	two	sets	of	values	overlap	where	Problem-solving	This	question	is	easier	if	you	represent	the
information	in	more	than	one	way.	The	graph	of	y	•iifii,Htl	~	y	=	f(-x)	is	y	=	(-	x)(-x	+	2)	which	is	y	=	x	2	-	2x	or	y	=	x(x	-	2)	and	this	is	a	reflection	of	t	he	original	curve	in	the	y-axis.	b	Explain	how	your	sketch	shows	that	there	is	only	one	real	solution	to	the	equatio	n	x	3	+	6x	+	I=	0.	8	The	vertices	of	a	triangle	are	A(2,	7),	B(5,	-6)	and	C(8,	-6).	It	also
confirms	that	it	demonstrates	an	appropriate	balance	between	the	development	of	subject	skills,	knowledge	and	understanding,	in	addition	to	preparation	for	assessment.	➔	Section	4.4	•!ifii,Htl	8	IWi!i►	INTERPRETATION	Sketch	the	graph	of	y	=	x	2	-	5x	+	4,	and	find	the	coordinates	of	its	turning	point.	Find	an	equation	of	the	line.	a	=	5.47	(3	s.f.)	-	-
-	-	-	-	-	-	-	-	+	-	-	,	If	possible,	work	this	out	in	one	go	using	your	calculator.	d	2x(5x	+	3)	-	5(2x	+	3)	=	10x2	+	Gx	-	10x	-	15	=	10x2	-	4x	-	15	Simplify	6x	-	lOx	to	give	-4x	.	Find	the	perimeter	of	the	shaded	region	in	the	diagram.	a	f(x	-	2)	b	f(x)	+	6	C	d	f(x	+	4)	e	f(x)	+	3	f	3f(x)	g	½f(x)	h	f(¾x)	X	f(2x)	-f(x)	j	f(-x)	4	A	sketch	of	the	curve	y	=	f(x)	is	shown	in	the
diagram.	l#@Hhi	~	11:◄IH-♦	INTERPRETATION	1	Find	the	equation	of	the	line	with	gradient	m	that	passes	through	the	point	(x	1,	y	1)	when:	a	m	=	2	and	(x	1,	y	1)	=	(2,	5)	b	m	=	3	and	(x	1,	y	1)	=	(-2,	1)	c	m	=	-1	and	(xi,	y	1)	=	(3,	-6)	d	m	=	-4	and	(x	1,	y	1)	=	(-2,	-3)	e	m=	½and(xi,y	1)	=	(-4,	10)	f	m=-tand(x1,y	1)	=	(-6,	-1)	g	m	=	2	and	(x	1,	y	1)	=	(a,
2a)	h	m	=-½and	(x	1,	y	1)	=	(-2b,	3b)	2	Find	the	equations	of	the	lines	that	pass	through	these	pairs	of	points:	@	a	(2,	4)	and	(3,	8)	b	(0,	2)	and	(3,	5)	c	(-2,0)and(2,8)	d	(5,	-3)and(7,	5)	e	(3,	-1)	and	(7,	3)	f	(-4,	-l)and(6,4)	g	(-1,	-	5)	and	(-	3,	3)	h	(-4,	-1)	and	(-3,	-9)	,	I	J	(-4,	7)	and	(4,	7)	I	2	2	4	(3,	5)	and	(3,	5)	•	3	I	m	In	each	case,	find	the	gradient	m	then	use
y	-	Y1=	m(x-	x	1)	.	ANALYSIS	The	lines	y	=	4x	-	7	and	2x	+	3y	-	21	=	0	intersect	at	the	point	A.	a	Expand	and	simplify	(4	+	13)(4	-13).	107	108	CHAPTER	6	TRIGONOMETRIC	RATIOS	•#@Ohl~	►Wilt►	PROBLEM	SOLVING	Give	answers	to	3	significant	figures,	where	appropriate.	Find	the	range	of	values	of	k	for	which	the	line	and	the	parabola	do	not
intersect.	•!MUHi	§)	IWi!f♦	REASONING/ARGUMENTATION	1	Find	the	set	of	values	of	x	for	which:	a	2x-3	2x	+	7	d	5x	+	6	~	e	15	-	X	>4	g	1	+	X	<	25	+	3x	5	-	0.5x	~	1	39	-12-	x	f	21	-	2x	>	8	+	3x	h	7x	-	7	<	7	-	7x	5x	+	4	>	12-	2x	EQUATIONS	AND	INEQUALITIES	46	CHAPTER	3	2	Find	the	set	of	values	of	x	for	which:	3(x	+	7)	~	8	-	a	2(x	-	3)	;;a,:	0	b
8(1	-	x)	>	x	-	1	C	d	2(x	-	3)	-	(x	+	12)	<	0	e	1	+	11(2-x)<	l0(x-4)	g	12x	-	3(x	-	3)	<	45	h	x	-	2(5	+	2x)	<	11	f	2(x-5);;a,:3(4	-	x)	i	x(x	-	4)	;;a,:	x	2	+	2	j	x(	5	-	x)	;;a,:	3	+	x	-	x	2	k	3x	+	2x(x	-	3)	~	x(2x	-	5)	2(5	+	x	2)	~	X	4x(x	+	3)	2	-	9	3	Use	set	notation	to	describe	the	set	of	values	of	x	for	which:	a	3(x	-	2)	>	x	-	4	and	4x	+	12	>	2x	+	17	b	2x	-	5	<	x	-	1	and	7(x	+
1)	>	23	-	x	c	2x	-	3	>	2	and	3(x	+	2)	<	12	+	x	d	15-	x	12x	+	19	e	3x	+	8	~	20	and	2(3x	-	7)	;;a,:	x	+	6	f	5x	+	3	<	9	or	5(2x	+	1)	>	27	g	4(3x	+	7)	~	7	-	6x	20	or	2(3x	-	5)	;;a,:	-	2	Challenge	A	=	{x	:	3x	+	5	>	2}	Given	that	A	m	■	B	=	{x	:	n	(B	u	C)	=	{x	:	p	<	x	f	+	1	~	3}	~	q}	u	{x	:	x	C	=	{x	:	11	<	2x	-	1}	>	r},	find	the	values	of	p,	q	and	r.	Then	substitute
the	x-coordinate	value	to	obtain	the	gradient.	This	means	the	square	root	of	49,	cubed.	••t\ih.fi•	2x	+	3(4x	-	7)	-	21	=	0	2x	+	12x	-	21	-	21	=	0	Check	solutions	to	simultaneous	equations	using	your	calculator.	•,r.t·:.::::.::-,~-:~~--~~=:·:.~,,~T":?~->'i	.--	.	The	only	powers	of	x	in	f(x)	are	6,	3	and	O	so	you	can	write	it	as	a	quadratic	function	of	x	3.	Sketch
the	following	graphs	and	give	the	coordinates	of	the	points	A,	B,	C	and	Dafter	each	transformation:	a	y	+	2	=	f(x)	C	y	-	3	=	f(x)	e	2y	-	1	=	f(x)	I	b	2	y	=	f(x)	d	3y	=	f(x)	Problem-solving	Rearrange	each	equation	into	the	form	y	=	...	A	wrecking	ball	is	suspended	on	a	cable	of	length	60	m	from	A.	0	G	-:x>2	Watch	out	x	could	be	either	positive	or	negative,
so	you	can't	multiply	both	sides	of	this	inequality	by	x.	For	x	=	1:	1	<	5	and	1	>	0	✓	For	y	=	2:	2	~	-	2	and	2	~	3	+	2	✓	Draw	solid	lines	for	y	=	-	4,	y	=	3x	+	2.	Instead,	you	need	to	take	a	factor	of	3	out	of	3x	2	+	6x.	(2	marks)	Challenge	Write	4x	4	-	13x	2	+	9	as	the	product	of	four	linear	factors.	y	=	-4	•!ifiilHtl	3)	On	graph	paper,	sh	ade	the	region	that
satisfies	the	inequ	alities:	2y	+	X	<	14	y	~	x	2	-	3x	-	4	C•ffijj.j$	,	,plore	which	regloas	O	Um	on	t	he	graph	satisfy	which	inequalities	using	technology.	•¥:fii!Hti	V	11:ii!f►	ANALYSIS	Find	the	size	of	the	smallest	angle	in	a	triangle	whose	sides	have	lengths	3	cm,	5	cm	and	6	cm.	Use	the	cosine	ru	le	a2	=	b2	+	c2	-	Zbc	cos	A.	X	5	-	/2.	Y	•	The	equation	of	a
straight	line	can	also	be	written	in	the	form	ax+	by+	c	=	0,	where	a,	band	c	are	integers.	(3	marks)	a	Find	the	values	of	b,	e	and	d.	@	7	Do	not	use	your	calculator	for	this	question.	I	J	I	Solve	the	quadratic	equation	using	the	quadratic	fo	rmula.	■	Range	=	49	f(¼)	=	ft	The	roots	of	a	function	are	the	values	of	x	for	which	f(x)	=	0.	sin	A=	sin	B	In	a
similar	way,	by	drawing	the	perpendicular	I	from	B	to	the	side	AC,	you	can	show	that:	a	C	sin	A=	sin	C	So	-a-	=	-b-	=	-c-	-	-	-	--	-	---!--	This	is	the	sine	rule	and	is	true	for	all	triangles.	•	To	find	the	area	given	two	sides	and	the	angle	between	them,	use	Area=	½ab	sin	C.	@	(3	marks)	12	The	points	A	and	C	lie	on	the	y-axis	and	the	point	B	lies	on	the	x-axis
as	shown	in	the	diagram.	(3	marks)	CD	Solving	triangle	problems	You	can	solve	problems	involving	triangles	by	using	the	sine	and	cosine	rules	along	with	Pythagoras'	theorem	and	standard	right-angled	triangle	trigonometry.	Give	each	term	in	your	answer	.	b	Find	the	coordinates	of	the	point	on	the	graph	of	y	=	f(x)	where	the	gradient	is	8.	(2)	-	-	-	-	-	-
Use	the	sine	ratio	sin	C	½ab	sin	C	-	-	-	-	-	-	-	-	-	Substitute	(2)	into	(1).	In	set	notation	this	can	be	written	as	-	{x:	x	<	-3}	U	{x:	x	>	½}.	The	solutions	to	th	e	quadratic	inequality	x	2	-	4x	-	5	-land	x	<	5	or	-1	<	x	<	5.	161	162	CHAPTER	8	DIFFERENTIATION	4iifi11Htl!)	Differentiate:	1	b	x	3(3	x	+	1)	a	-	-	4✓	x	C	x	-	2	x2	--	-----a	Lety	=	-	1	Use	the	laws	of
indices	to	write	the	expression	in	the	form	ax".	g(x)	=	x(x	-	2)	b	The	curve	is	y	=	x(x	-	2)	0	=	x(x	-	2)	-	-	-	-	-	-	-	'	--	-	Put	y	=Oto	find	where	the	curve	crosses	the	x-axis.	Take	the	square	root	of	29.966	...	2x	+	3y	-	21	=	0	1	Substitute	y	=	4x	into	the	equat	ion	for	/2	t	o	fin	d	2x	+	3(4x)	-	21	=	0	----'--t	he	point	of	intersection.	where	the	curves	cross,	labelled
A,	B	and	C.	a	Given	that	the	area	of	the	shaded	region	is	40cm2,	show	that	r	=	i-	+-	Sections	7.2,	7.3	5.	Stretch	f(x)	by	scale	factor½	in	they-direction.	C	f(x	-	1)	a	f(x	+	2)	b	f(x)	+	2	f	f(x	-	3)	d	f(x	)	-	1	e	f(x)	-	3	-~	·-----~	69	70	CHAPTER	4	GRAPHS	AND	TRANSFORMATIONS	2	a	Sketch	the	curve	y	=	f(x)	where	f(x)	=	(x	-	l)(x	+	2).	0	b	Find	the	perimeter
of	R,	giving	your	10cm	C	answer	to	l	decimal	place.	X	After	completing	this	chapter	you	shou	ld	be	able	to:	•	Use	the	cosine	rule	to	find	a	missing	side	or	angle	➔	pages	105-110	•	Use	the	sine	rule	to	find	a	missing	side	or	angle	➔	pages	110-116	•	Find	t	he	area	of	a	triangle	using	an	appropriate	formula	➔	pages	116-118	•	Solve	problems	involving
triangles	➔	pages	118-122	•	Sketch	the	graphs	of	the	sine,	cosine	and	tangent	functions	➔	pages	123-125	•	Sketch	simple	transformations	of	these	graphs	➔	pages	125-129	Use	trigo	nometry	to	find	the	lengths	of	the	marked	sides.	-	-	-	-	-	-	-	-	-	In	set	notation	this	can	be	written	as	{x	:	0	<	x	<	3}.	••1Ul!Uf:P	•!MHhl§)	11\iili►	Use	your	calculator	to
check	solutions	to	quadratic	equations	quickly.	When	you	are	integrating	a	polynomial	function,	you	can	integrate	the	terms	one	at	a	time.	•¥MOB◄	§	IWilt►	You	could	also	use	the	rule	given	above	to	complete	t	he	square	for	this	expression,	but	it	is	safer	to	learn	the	method	shown	here.	Calculate:	a	AB	b	CD	..___..,___	_	_..___	_-..1.._;__.,._B	5cm	D	10	A
zookeeper	is	building	an	enclosure	for	some	llamas.	shape	and	a	minimum	point.	B	Calculate	the	coordinates	of	the	points	at	which	the	curve	meets	the	coordinate	axes.	f(-	x	)	y	=	-f(x	)	is	y	=	-x(x	+	2)	and	this	is	a	reflection	of	the	original	curve	in	the	x-axis.	d	Find	the	coordinates	of	the	point	of	intersection	between	/1	and	y	=	3x.	TRIGONOMETRIC
RATIOS	CHAPTER	6	i	=>	h	=	b	and	sin	A	=	So	a	sin	B	=	b	sin	A	sin	A	_	__	_	____,__	_	Use	the	sine	ratio	in	triangle	CAX.	(1)	b	Find	the	value	of	8-t.	2	a	f(x)	=	x	+	Gx	-	5	=	(x	+	3)2	-	9	-	5	=	(x	+	3)2	-	14	Ib	1-.	._~-:,···	.	Figure	1	x3	-	6	dy	6	Given	that	y	=	2x2	+	9	3✓	x	+	~	x	>	0,	find	-d	.	13cm	(5)	+-	Sections	7.2,	7.3	@	s	-	---	20	Prove,	from	first	principles,
that	the	derivative	of	5x2	is	l0x.	Find	the	two	values	of	x	for	which	p(x)	=	q(x).	Complete	the	square	for	x	2	+	Bx.	Add	42	to	both	sides.	96	CHAPTER	5	STRAIGHT	LINE	GRAPHS	8	Find	an	equation	of	the	line	that	passes	through	the	point	(-2,	-3)	and	is	perpendicular	to	the	line	y	=	-	tx	+	5.	Add	22	to	both	sides.	m	Regions	You	can	use	shading	on
graphs	to	identify	regions	that	satisfy	linear	and	quadratic	inequalities.	.z.	4_x-o.2s	=	½x1.s	-	c-o.2si	=	½x	t75	L	Use	the	rule	(a'")n	=	a"'n.	a	Find	the	coordinates	of	P,	the	point	of	intersection.	INTEGRATION	©	CHAPTER	9	17	5	Find	f(x)	given	that	f	'(x)	=	3x-2	+	6x½	+	x	-	4.	dy	a	Fmd	-d	.	h	H	ence	or	ot	h	erw1se,	given	t	at	y	10	d	0	an	x	>	,	Svx	dy	.	3	a
Sketch	the	curve	with	equation	y	=	f(x)	where	f(x)	=	(x	-	2)(x	+	2)x.	-	a2	=	4	.8	2	+	8	2	-	2	X	4.8	X	8	X	COS	4	2°	-	-	+	-	~	=	29.9GG..	■	The	rules	to	rationalise	denominators	are:	•	For	fractions	in	the	form	l,	multiply	the	numerator	and	denominator	by	la.	©	7	The	point	P(2,	-3)	lies	on	the	curve	with	equation	y	=	f(x).	STRAIGHT	LINE	GRAPHS	m
CHAPTER	5	93	Parallel	and	perpendicular	lines	•	Parallel	lines	have	the	same	g	radient.	Find	the	equation	of	the	line	with	gradient	that	passes	through	the	point	C.	3	-----------+---,L	1	and	y	-intercept	=	(0,	%).	The	points	A(l,	4)	and	B(3,	1)	also	lie	on	the	curve.	F(vz)	=	z	t#:fiuHI~	■:ffiffii/.ii•	The	functions	f	and	g	are	given	by	f(x)	=	2x	-	10	and	g(x)	=	x
2	-	9,	x	E	IR.	-	--	----'----	■	3,	x	and	y	are	common	fact	ors	of	9x2y	and	15xy	2,	so	take	3xy	outside	the	bracket	s.	•	For	the	quadratic	function	f(x)	=	a.x2	+	bx+	c,	the	expression	b	2	-	4ac	is	called	the	discriminant.	•	If	y	~	f(x)	or	y,;;;	f(x)	then	the	curve	y	=	f(x)	is	included	in	the	region	and	is	represented	by	a	solid	line.	ALGEBRAIC	EXPRESSIONS	1
CHAPTER	1	a	-	3x(7x-	4)	=	-	21x2	+	12x	-	-	-	-	-	-	+	-	-	-	b	y	2	(3	-	2y3	)	=	3y	2	-	2y	5	-	-	-	-	--	3	-3x	x	7x	=-2lx	1	+	1	=	-21x	2	-3x	x	(-4)	=	+12x	---,	y2	X	(-Zy3)	=-	zyz	+	3	=-	zys	c	4x(3x	-	2x2	+	5x3	)	II	=	12x2	-	8x3	+	20x4	'	I	Remem	ber:	a	minus	sign	outside	the	brackets	changes	the	signs	within	the	brackets.	1	b	Hence	show	that	Jf	./2	1+	2	1	I	__	1_	+	...
Challenge	1	A	set	of	curves,	where	each	curve	passes	through	the	origin,	has	equations	y	=	f	1(x),	y	=	f	2	(x),	y	=	f	3(x)	...	/	3	cm	,	''	Think	about	which	lengths	and	angles	are	fixed,	and	which	ones	can	vary.	ax	+	by	+	c	=	0,	where	a,	band	c	are	integers.	f	gra	1ent	o	tangent	1	4	=	-	(-	¾)	=	3	Equation	of	normal	is	y	-	3	2	=	-	-	(4)-,	=	-	-	2	i	0.	-	GRAPHS
AND	TRANSFORMATIONS	--	-	-	--·	-·---~	--····	.----·-	'	.,	...	•¥ifi11Hil	~	11WH-♦	PROBLEM	SOLVING	The	diagram	shows	the	locations	of	four	mobile	phone	masts	in	a	field.	5.x-1	+	c	-	-	-	-	-	-~	--,--	Finally	simplify	the	answer.	It	is	free	to	do	this.	x	=	f(x)	is	above	the	curve	y	=	g(x)	satisfy	the	inequality	50	CHAPTER	3	EQUATIONS	AND	INEQUALITIES	y
f(x)	is	above	g(x)	when	x	<	2	and	when	x	>	5.	11	The	straight	line	l	passes	through	(0,	6)	and	has	gradient	-2.	30%	AO3	Recall,	select	and	use	their	knowledge	of	standard	mathematical	models	to	represent	situations	in	the	real	world;	recognise	and	understand	given	representations	involving	standard	models;	present	and	interpret	results	from	such
models	in	terms	of	the	origina	l	situation,	including	discussion	of	the	assumptions	made	and	refinement	of	such	models.	When	x	=	0,	y	=(-	2)3	=-	8	So	the	curve	crosses	the	y-axis	at	(0,	-	8).	Double-check	that	the	information	given	in	the	question	matches	your	sketch.	0	4	This	trapezium	has	an	area	of	50m2	.	(3	marks)	b	Use	the	method	of	completing
the	square,	or	otherwise,	to	find	the	maximum	value	of	A	,	and	give	the	corresponding	value	of	x	.	0	7	The	displacement	of	a	particle	at	time	t	is	given	by	the	function	f(t),	where	f(0)	=	0.	Problem-solving	Given	that	sin	y	=~,show	that	X	@	=	4(v'2	-	1).	Sketch	the	following	graphs	and	give	the	coordinates	of	the	points	A,	B,	C	and	Dafter	each
transformation:	y	B	f(x	+	4)	a	f(x	+	1)	b	f(x)	-	4	C	d	f(2x)	e	3f(x)	f	f(½x)	g	½f(x)	h	f(-	x)	X	2	The	curve	y	=	f(x)	passes	through	the	origin	and	has	horizontal	asymptote	y	=	2	and	vertical	asymptote	x	=	1,	as	shown	in	the	diagram.	•	To	find	an	unknown	angle	given	all	three	sides,	use	the	cosine	rule.	1	In	each	of	parts	a	to	d,	the	given	values	refer	to	the
general	triangle.	92	CHAPTER	5	STRAIGHT	LINE	GRAPHS	•¥@UBI§)	IWi!f►	ANALYSIS	1	The	line	y	=	4x	-	8	meets	the	x-axis	at	the	point	A.	e	Find	the	area	of	triangle	ABC.	@	4	By	completing	the	square,	show	that	the	solutions	to	the	equation	x	2	+	2bx	+	c	=	0	are	given	by	the	formula	x=-b±l	b	2	-	c	.	The	lines	are	not	parallel	as	they	have	different
gradients.	Write	down	a	possible	transformation	of	f(x)	if	i	f(x)	is	translated	only	ii	f(x)	is	stretched	only.	-	a	F	ind	the	value	of	a	and	the	value	=	215x4,	express	each	of	the	of	b.	9	Show	that	the	points	A(2,	3),	B(4,	4)	and	C(l0,7)	can	be	joined	by	a	straight	line.	y=	h(x)	+	1	=	x1	+	1	Put	y	=	O	to	find	where	the	curve	crosses	the	0=1	x	+	1	-	-	-	-	--	--	---+---
x-axis.	c	Find	the	coordinates	of	the	point	of	intersection	of	the	lines	/	and	n.	In	order	that	the	masts	do	not	interfere	with	each	other,	they	must	be	at	least	70	m	apart.	b	Hence,	or	otherwise,	show	that	the	solutions	to	the	equation	ax2	+	bx+	c	=	0	can	be	written	as	X	l	-b	±	lb	2	2a	4ac	CD	Start	by	dividing	the	whole	equation	by	a.	Quadratic	equations
can	have	one,	two,	or	no	real	solutions.	■	The	graph	of	y	=	f(ax)	is	a	stretch	of	the	graph	y	in	the	horizontal	direction.	(2)	b	Calculate	the	shaded	area	in	the	diagram	to	I	d.p.	©	(3)	18	The	diagram	shows	the	sector	OAB	of	a	circle	with	centre	0,	radius	r	cm	and	angle	1.4	radians.	9	The	straight	line	/1	has	equation	y	=	7x	-	3.	y	(-2,	7)	(4,	5)	0	m	=	X	5	-	7
-4---c-	2->	=	-G2	=	_31	_______,___	4¥:f	ii\Hil	~	11:iilf►	Use	m	Yz	-	Y1	=-2	-x	x	.	►Wi!\►	(3)	r,	divides	the	circumference	in	the	ratio	1:	3,	as	shown	in	the	diagram.	....	2	The	line	y	=	-2x	+	8	meets	the	y-axis	at	the	point	B.	a	On	the	same	axes,	sketch	the	graphs	of	/	1	and	/2	.	0	3	The	coordinates	of	a	quadrilateral	ABCD	are	A(-6,	2),	B(4,	8),	C(6,	I)	and	D(-9,
-8).	3	=	-	13,	0,	13	So	x	The	graphs	intersect	for	these	values	of	x,	so	you	can	substitute	into	either	equation	to	find	the	y-coord	i	nates.	Divide	by	t	he	new	power	(-4)	and	add	4¥ifi"HtiV	F	ind	f(x)	for	the	following:	a	f'(x)	=	3x½	b	f'(x)	=	3	c.	X	C	f(X)	-	4	y	0	Translate	f(x	)	4	units	in	the	direction	of	the	negative	y	-axis.	Work	out	the	value	of	e.	00,	y	_.	(4
marks)	9	Find	the	set	of	values	of	x	for	which	(x	-	l)(x	-	4)	<	2(x	-	4).	Work	out	the	square	roots	14	and	149.	.t!..BDC	=	58.954	..	Use	the	rule	for	integrating	x"	but	replace	x	wi	If	dy	dt	=	/ct"	then	y	'	=	_lc_t	n+1	11	+1	+	c,	n	*	-1.	Calculate	the	distance	of	the	plane	from	the	airport.	(4	marks)	1	Simplify:	a	y3	X	y5	(3	-	/5,)2	Problem-solving	v5	-	I
«;&HhiiMiMl2)	IWi!i♦	f	4	EXECUTIVEFUNCTION	b	3x2	x	2x5	c	(4x	2)	3	..,.	+	20	Rearrange	to	get	x	...	7	Find	all	roots	of	the	following	functions:	a	f(x)	=	x	6	+	9x	3	+	8	=	k(x)	=	x	-	c	h(x)	e	@	27x6	+	26x3	-	b	g(x)	=	x4	-	=	32x	-	33x	+	1	m(x	)	=	2xt	+	2x½	-	12	d	j(x)	1	7./x	+	10	f	8	The	function	f	is	defined	as	f(x)	=	32x	-	l2x	2	+	32	10	5	28(3x)	+	27,	x	E
IR.	y	(4	marks)	7	Given	that	f(x)	=	(x	-	IO)(x	2	-	2x)	+	l2x	a	Express	f(x)	in	the	form	x(ax2	+bx	+	e)	where	a,	band	e	are	real	constants.	So	AB=	11.7	cm	(3	s.f.)	Write	out	the	formula	you	are	using	as	the	first	line	of	working,	then	substitute	in	the	values	given.	a	b	B	c	B	B	C	C	A	A	A	B	d	B	e	B	f	A	C	A	C	A	5	In	6.PQR,	QR=	13	cm,	L	PQR	=	45°	and	LQPR	=
60°.	x3	-	3x	=	0	-	-	--	-	-	-	-	-	-	Collect	terms	on	one	side.	Show	that	the	tangent	to	the	curve	at	the	point	where	x	=	1	is	parallel	to	the	line	.	N	TRIGONOMETRIC	RATIOS	CHAPTER	6	4	From	a	point	A,	a	boat	sails	due	north	for	7	km	to	B.	dx	b	y	=	8x2	-	7	-	-	-	--	-	-	--	-	---'--	-	Th	e	constant	term	disappears	when	you	differentiate.	(5	marks)	2xJx,	x	>	0.	19	=	3
1	=	4	-	2/3	1	X	(4	+	2/3)	=	(4	-	Multiply	the	numerator	and	denominator	by	2/3)(4	+	2/3)	(4	+	2/3).	The	fences	along	the	two	smaller	sides	are	60	m	and	80	m	respectively	and	the	angle	between	them	is	0.	4	The	graph	of	y	=	f(x)	+	a	is	a	translation	of	the	graph	y	=	f(x)	by	the	vector	(~).	I	"	b	fi	n	d	-d	,	g1vmg	your	a	nswer	111	its	s1mp	est	1o	rm	=	x2-	c
(4)	X	c	find	Jyd	x	,	giving	yo	ur	answer	in	its	simplest	form.	=	50.3°	(3	s.f.)	-	-	-	-	-	Alternatively	you	could	have	used	the	cosine	rule	with	sides	A	B,	BD	and	AD.	INTERPRETATION	1	Using	the	functions	f(x)	=	5x	+	3,	g(x)	=	x	2	-	2	and	h(x)	=	Jx	+	1,	find	the	values	of:	0	a	f(l)	b	g(3)	c	h(8)	d	f(l.5)	f	h(-1)	g	f(4)	+	g(2)	h	f(O)	+	g(O)	+	h(O)	1	2	The	function
f(x)	is	defined	by	f(x)	=	x	2	-	2x,	x	E	IR.	3y	-	2	=	-Gx	3y	=	-	Gx	+	y	=	2	Compare	y	=	-2x	+	2	-2	x	+	3	The	gradient	o	f	this	line	is	-	2.	Prove	that	k	satisfies	the	inequality	0	.,;;	k	<	3.	-	-	--	-	----+-~	f	'(x)	=	3	=	3.xO	So	f(x)	=	f	=2	+	c	=	2~•	+	c	x'	=	1,	so	3	can	be	written	as	3x'.	c	Pis	transformed	to	point	(8,	6).	14	=	0	(x	+	3)2	=	14	-	-	-	-	-	-	-	-	~	You	can	solve
this	equation	directly.	d	Add	C	to	your	sketch.	4	a	Sketch	the	graph	of	y	=	f(x)	where	f(x)	=	x(x	-	2)	2•	b	Sketch	the	curves	with	equations	y	=	f(x)	+	2	and	y	=	f(x	+	2).	b	Find	the	area	of	the	triangle	ABC.	0	X	67	68	CHAPTER	4	GRAPHS	AND	TRANSFORMATIONS	•iifii,Hti	!)	IWi!f►	INTERPRETATION	f(x)	=	x	3	g(x)	=	x(x	-	2)	Sketch	the	following
graphs,	indicating	any	points	where	the	curves	cross	the	axes:	a	y	=	f(x	+	1)	b	y	=	g(x	+	l)	C•Qiih$	Explore	translations	of	the	a	The	graph	of	f(x)	is	graph	of	y	=	x	3	using	technology.	ii	Find	the	coordinates	of	any	points	of	intersection.	G	iven	that	the	area	of	6.ABC	is	12	cm2	and	that	AC	is	the	longest	side,	find	the	value	of	x.	5	Given	that	y	x	+4x	3
(125x	12)	l	(2	marks)	11	,	where	k	and	n	are	constants.	2	A	set	of	curves,	with	equations	y	=	f	1(x),	y	=	f	2	(x),	y	=	f	3	(x),	...	B	....__	_	_	_	_	_	_	_	_	_	_	__	C1	■jffib	You	can	confirm	this	relationship	by	considering	the	graph	of	y	=	sin	0.	The	enclosure	is	in	the	shape	of	a	quadrilateral	as	shown.	x	2	-	19	.	7	You	can	find	the	distanced	between	(x	1,	y	1)	and
(x2,	y	2)	by	using	the	formula	d	=	J(xz	8	X1)	2	+	(yz	-	Y1)2.	The	straight	line	/1	with	equation	4x	-	y	=	0	and	the	straight	line	/2	with	equation	2x	+	3y	-	21	=	0	intersect	at	point	A.	Work	out	the	value	of	b.	(2)	©	=	-f(x)	@	26	a	On	the	same	set	of	axes,	sketch	the	graphs	of	y	=	f(x)	and	y	=	g(x).	+-	Section	5.2	B	The	line/	passes	through	the	point	(9,	-4)	and
has	gradient½-	Find	an	equation	for	l,	in	the	form	ax+	by+	c	=	0,	where	a,	band	care	integers.	(5)	b	On	your	sketch,	shade	the	region	that	satisfies	the	inequalities	y	>	0	and	f(x)	>	g(x).	B	a	Find	the	area	of	sector	OAB,	giving	your	answer	to	l	decimal	place.	3x	=	2	x	r	3	+	3	=	Gr	s	=	b7	-	4	=	b3	4	d	6x	5	..,..	XS	ALGEBRAIC	EXPRESSIONS	CHAPTER	1
11	4¥¥iuHl8	Given	that	y	=	/	6x	2	,	express	each	of	the	following	in	the	form	kx",	where	k	and	n	are	constants.	First	published	2018	21201918	10987654321	British	Library	Cataloguing	in	Publication	Data	A	catalogue	record	for	this	book	is	available	from	the	British	Library	ISBN	978	1	292244	79	2	Copyright	notice	All	rights	reserved.	b	Hence,	fully
factorise	x	3	-	x	2	-	l	7x	-	15.	L	2	has	equation	x	-	y	=	5.	■	The	graph	of	y	=	af(x)	is	a	stretch	of	the	graph	y	=	f(x	)	by	a	scale	factor	of	a	in	the	vertical	direction.	Examples	of	surds	are	12.,	M	and	5./2..	G	iven	that	the	area	of	the	triangle	is	3¾cm2,	Problem-solving	x	represents	a	length	so	it	must	be	positive.	When	y	=	0,	-	5x	+	4	=	0	(x	-	1)(x	-	4)	=	0	_	_	_
_	_	_.	(1	mark)	a	Find	the	gradient	of	AB.	Find	the	values	of	a,	b	and	c.	0	0	6	A	line	is	parallel	to	the	line	3x	+	6y	+	11	=	0	and	its	intercept	on	the	y-axis	is	(0,	7).	Exercise	3C	1	a	19	ft	i	Exercise	3D	1	a	X	a	X;,,	3	X	3	f	X;,,	a	{x:	x.,;8	2	ii	(2,	1)	b	y	X.,;	3	-½	e	X	X	Challenge	i	p=-l,q=4,r=6	X	g	X	>	2½	>	-1	2	d	x	.,;	-3	h	X	-7	4f	;,,¾	k	X;,,	b	(x:	-¥-	X	;,,	u	{x	:	x	;,,
½}	Exercise	3E	1	X	a	3	5	2	-3	<	X	<	3	k	x	<	0,	x	>	5	a	2	a	-5	4)	{x:	-	1	<	x	<	l)	u	(x	:	2	<	x	<	3)	x	<	0	or	x	>	2	b	x	<	0	or	x	>	0.8	x	O	d	x	<	0	or	x	>	0.5	x	<	-	½	or	x	>	½	f	x	.,;	-for	x	;,,	3	-2	0	so	k2	-	4(k	+	4)	X	1	=	k	2	-	4k	-	16	>	0	b	k	<	2	-	2./5	or	k	>	2	+	2./5	p	=	2,	q	=	-	3	a	y	X	b	x-axis	crossing:	_1_,	0	./2	y-axis	crossing:	1	10	(3,	4)	+-;f,	0	222	INDEX
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87,	89-92,	150	gradients	86-9,	150	intersections	85	parallel	and	perpendicular	lines	93-6,	150	stretching	graphs	57,	71-4	surds	7,	12-13	T	tangents,	to	curves	151,	163-5	tanx	105,	123-5,	133	transformations	functions	75-7	graphs	57,	67-71	trigonometric	graphs	125-9	translating	graphs	57,	67-71	triangles	area	96-9,	116-18,	133	cosine	rule	118-	22
sine	rule	11	8-	22	trigonometric	ratios	104	trigonometric	ratios	104,	105,	123-	5,	133	turning	points	27-30,	159	r	....-l..---i---·-	--+-	t-1	+--	-	1	-t--f-_;__~_	I	l	,	+	•	....	-	t	00	y	-	t	-	OO	y	x	=2	is	a	'triple'	repeated	root.	sin	C	-4-	=	.	a	b	B	c	B	B	xcm	C	A	ycm	C	A	D	B	d	A	0	D	B	f	B	5cm	8	Town	Bis	6	km,	on	a	bearing	of	020°,	from	town	A.	C,	2x	@	3	x2	-	2	+	6x	-	3
=	0	b	5x	2	+	8x	-	2	=	0	©4x	2	-	x	-	8=0	@15	-	6x	-	2x	2	=0	14x	+	1	=	(x	+	p)2	+	q,	where	p	and	q	are	constants.	I	,	•	is	used	for	:!E;	and	~	and	means	the	end	value	is	included.	Applications	for	the	copyright	owner's	written	permission	should	be	addressed	to	the	publisher.	...	Find	the	coordinates	of	P.	,.,	-	15	h4,	Y~=1	x+,	(~	u	0	1.	+	.fl	and	You	can
leave	your	answer	in	surd	form.	You	don't	need	to	work	out	the	value	of	y.	a	Work	out	an	equation	for	straight	line	/1•	(2	marks)	The	straight	line	/2	is	perpendicular	to	/1	and	passes	through	the	point	R.	■	The	values	of	x	for	which	the	curve	f(x)	>	g(x).	-	(x	+	l	O)m-	CJD	Write	the	equation	in	the	form	Challenge	ax2	+bx	+	c	=	0	before	using	the
quadratic	Given	that	x	is	positive,	solve	the	equation	1	x	1	x	+Z	formula	or	factorising.	!1	_J	This	is	the	same	as	a	stretch	parallel	to	the	y-axis	scale	factor	-1.	The	line	L	2	has	gradient	-	1	and	passes	through	the	point	B(4,	8).	~=1	•#ifiliHti~	Simplify:	a	b	./Pi	a	./f2	=	/Io	C	2	J(4	X	3)	Look	for	a	factor	of	12	that	is	a	square	number.	@	5	a	On	the	same
axes,	sketch	the	curves	given	by	y	=	x	2(x	-	a)	and	y	=	t	where	a	and	bare	both	positive	constants.	Problem-solving	You	will	have	to	use	the	cosine	rule	twice.	At	point	Pit	intersects	a	line	with	equation	2x	-	3y	+	6	=	0.	5%	QUALIFICATION	AND	ASSESSMENT	OVERVIEW	Relationship	of	assessment	objectives	to	units	Marks	out	of	75	30-35	2	40-463	%
25-30	5-	15	33t-40	6.Lzo	3	5-10	1-5	Calculators	Students	may	use	a	calculator	in	assessments	for	these	qualifications.	These	are	called	the	critical	values.	1,	UI	,t.	½	Factorise.	■:@tJJH••	When	a	quadratic	equation	has	exactly	one	root	it	is	called	a	repeated	root.	n	m,...-;:	•	am=	van	1	mC	•	am=	va	1	.	This	means	the	cube	root	of	64.	Completing	the
square:	-	-	-	-	-	-	-	-	'	-	-	x2	-	5x	+	4	=	(x	-	¾)	2	-	2}	+	4	=	(x	-	¾)2	-	¾	Complete	the	square	to	find	the	coordinates	of	the	turning	point.	(2	marks)	STRAIGHT	LINE	GRAPHS	@	@	CHAPTER	5	101	12	The	points	A(-1	,	-2),	B(7,	2)	and	C(k,	4),	where	k	is	a	constant,	are	the	vertices	of	6	ABC.	..1	•	am	=	mC	va	mr.:	•	am=	va"	•	a-	m=1am	•	a	O=	1	II
•~ffifBH1•	a½=	la	is	the	positive	square	root	of	a.	6	a	Show	that	the	straight	line	/1	with	equation	y	=	2x	+	4	is	Problem-solving	The	shortest	distance	between	two	parallel	lines	is	the	perpendicular	distance	between	them.	The	other	factor	is	in	the	form	(x	2	+	bx)	=	2((x	-	3)2	-	3	2)	so	you	can	use	the	rule	to	complete	the	square.	=	2((x	-	3)2	-	9)	=	2(x
-	3)2	l	=	-	18	-	-	-	-	-	-	Expand	the	outer	bracket	by	multiplying	2	by	9	to	get	your	answer	in	this	form.	QUADRATICS	CHAPTER	2	fl)	19	Solving	quadratic	equations	A	quadratic	equation	can	be	written	in	the	form	ax2	+bx	+	c	=	0,	where	a,	b	and	care	real	constants,	and	a	-:t-	0.	Parallel	lines	have	the	same	gradient,	so	the	gradient	of	the	required	line=
-2.	(1	mark)	16	Find	the	set	of	values	of	x	for	which	the	curve	with	equation	y	=	2x2	+	3x	-	15	is	below	the	line	with	equation	y	=	8	+	2x.	The	solution	to	these	simultaneous	equations	is	x	=	I,	y	=	q.	3	Find	all	the	roots	of	the	following	functions:	j	e	g(./2)	.	-f)·	b	Write	down	the	exact	coordinates	of	b	Hence	write	down	the	number	of	solutions	of	the
equation	tan	(x	-	90°)	=	sin	x	in	the	interval	0	:!::o	X	:!::o	360°.	This	is	the	cosine	rule.	.t!..BDA	=	140	-	58.954	.	a	Show	that	cos	L.ABC	=	4x	-	15	x	2	b	Given	that	cos	L.ABC	=	-t,	work	out	the	value	of	x.	Find	the	ratio	of	the	area	of	region	P	to	the	area	of	region	Q.	■:[email	protected]•ii•	in	the	form	Irrational	numbers	cannot	be	written	f	where	a	and
bare	integers.	+-	Section	z.s	©	6	Find	the	set	of	values	of	x	for	which	x	2	-	5x	-	14	>	0.	•ifiiiHtl~	Find:	a	f(:	3	-	a	3/x	)dx	f(:	3	-	=	I	3/x)dx	fC2x-	3	-	3x½)dx	2	3	First	write	each	term	in	the	form	x".	Solve	the	resulting	quadratic	equation	to	find	the	x-coordinates	of	the	points	of	~	Section	2.1	intersection.	The	line	!3	is	perpendicular	to	AC	and	passes
through	B.	D	L--=::::..__	__;::::=--....1	radius	10cm.	=3	Take	the	square	root	of	both	sides.	a	Find	the	values	of	p	and	q.	Leave	your	answers	in	surd	form.	(3	marks)	c	Write	down	the	set	of	values	of	x	for	which	f(x)	>	g(x).	b	Hence	sketchy=	(x	-	2)	3	-	S(x	-	2)2	+	6(x	-	2).	Express	your	answer	in	the	form	a+	bv'3,	where	a	and	bare	integers	to	be	found.	•
To	find	an	unknown	angle	given	two	sides	and	one	opposite	angle,	use	the	sine	rule.	0	point	Q.	This	means	the	set	of	all	values	x	for	which	xis	greater	than	or	equal	to	2.75.	b	Hence,	or	otherwise,	explain	why	f(x	)	>	0	for	all	values	of	x,	and	find	the	minimum	value	of	f(x).	____a	km	-------	B	In	6ABC,	L.	Ia	~	x2	'	I	-	x	2	=	12	+	4x	],___________	4x	-	12	=	0	(x
-	G)(x	+	2)	=	0	--------~--,	x	=	G	and	x	=	-2	Substitute	into	y	P	1	(G,	3G)	=	-	2,	y	=	4	P	2	(-2,	4)	b	12	+	4x	>	x	2	when	the	graph	of	L1	is	L	Factorise	to	find	the	x	-coordinates	at	the	points	of	intersection.	►	x>3	x	3	or	x	<	2.-	-	-	-	-	-	-	-	-	+	-	-	{x	:	x	<	2}	U	{x	:	x	>	3}.	with	equation	2y	=	1lx	+	3.	(2)	+-	Se	ctions	1.3,	4	.1,	4	.5	X	The	figure	shows	a	sketch	of
the	curve	with	equ	ation	y	=	f(x).	@	=	Ix	,	find	fy	dx	.	I	ANALYSIS	Give	answers	to	3	significant	figures,	where	appropriate.	(¾,	G).	You	first	need	to	find	angle	C.	■	The	x-coordinate(s)	at	the	point(s)	of	intersection	of	the	curves	with	equations	y	=	f(x)	and	y	=	g(x)	are	the	solution(s)	to	the	equation	f(x)	=	g(x).	0	X	•!ifii,Htl	2)	Write	down	the	gradient
and	y-intercept	of	these	lines:	a	y	=	-3x	+	2	a	Gradient	4	1	b	y	b	4x	-	3y	+	5	=	0	=-3	5	=	3X	+	3	Gradient	=	Compare	y	=	-	3x	+	2	with	y	=	mx	and	y	-intercept	=	(0,	2).	If	x	+	2	=	3,	we	can	deduce	that	x	=	1	illustrate	to	help	to	show	the	meaning	of	something,	usually	by	visual	means	denominator	the	lower	part	of	a	fraction.Bin	;	determine	to	find	out.
4	For	a	pair	of	simultaneous	equations	that	produce	a	quadratic	equation	of	the	form	ax2	+	bx	+	c	=	0:	•	b	2	-	4ac	>	0	two	real	solutions	•	b2	-	4ac	=	0	one	real	solution	no	real	solutions	5	The	solution	of	an	inequality	is	the	set	of	all	real	numbers	x	that	make	the	inequality	true.	•	For	fractions	in	the	form	~	a+	vb	,	multiply	the	numerator	and
denominator	by	(a	-	lb	).	If	some	of	the	triangles	are	right-angled,	try	to	use	basic	trigonometry	and	Pythagoras'	theorem	first	to	work	out	other	information.	The	horizontal	asymptote	is	y	=	1.	0	10	The	vertices	of	a	quadrilateral	ABCD	have	coordinates	A(-1,	5),	B(7,	1),	C(5,	-3)	and	D(-3,	1).	2	Simplify	each	term.	0	10	The	line	p	has	gradient	and	passes
through	the	point	(6,	-1	2).	•¥ifi11Mii~	L	1	has	equation	y	=	12	+	4x.	-	f(x)	=	0	(x	+	-	-	-	-	-	-	Complete	the	square	for	x	2	+	6x	and	then	simplify	the	expression.	■:ffitii/•I••	A	quadratic	expression	has	the	form	ax2	+bx	+	c	where	a,	band	c	are	real	numbers	and	a~	0.	2	a	On	the	same	axes,	sketch	the	curves	with	equations	y	=	3	The	diagram	shows	a
sketch	of	the	curve	y	=	f(x).	1.	(3)	minimum	point	at	Q.	b	dy	Jx	+	3	3	The	grad	1ent	o	a	particu	ar	curve	1s	given	y	dx	=	x2	•	Given	that	the	curve	passes	through	the	point	(9,	0),	find	an	equation	of	the	curve.	10	The	graph	of	y	=	f(-x)	is	a	reflection	of	the	graph	of	y	=	f(x)	in	the	y	-axis.	Soy=	(3	-	2x)(3	+	2x).	6	In	6.PQR,	PQ	=	15cm,	QR=	12cm	and	LPRQ
=	75°.	'.·	::\,	_!	,?J;?;-~~,,~,	--:·	.-·•.-·.·-	•"	'.	■	■:ffi§JH••	To	solve	a	quadratic	equation	by	factorising:	•	Write	the	equation	in	the	form	ax2	+bx+	c	=	o	The	solutions	to	an	equation	are	sometimes	called	the	roots	of	the	equation.	(3	marks)	(6	marks)	11	The	points	A	and	B	have	coordinates	(2,	16)	and	(12,	-4)	respectively.	2	_	_-!---'	·	12	sin	x	=	0	.8	-	-	-	--	-
-	-	----!---	-	s1n	x	=	15	x	=	12G.8G.	'----	x	and	-	3y	have	no	common	factors	so	t	his	expression	is	completely	factorised.	Given	thatp	=	3	-	212	and	q	=	2	p+q	find	the	value	of	p	_	q·	.-	Section	1.5	©	4	Do	not	use	your	calculator	for	this	question.	■	Factorising	is	the	opposite	of	expanding	brackets.	0	(5	marks)	13	Find	the	values	of	k	for	which	kx2	+	8x	+	5
=	0	has	real	roots.	1)	=	-f(x)	is	a	reflection	of	the	graph	of	y	=	f(x)	in	the	x-axis.	After	completing	this	chapter	you	should	be	able	to:	•	•	Solve	quadratic	equations	using	factorisation,	the	quadratic	formula	and	completing	the	square	➔	pages	19-24	Read	and	use	f(x)	notation	when	working	with	functions	➔	pages	25-27	•	Sketch	the	graph	and	find	the
turning	point	of	a	quadratic	function	➔	pages	27-30	•	Find	and	interpret	the	discriminant	of	a	quadratic	expression	Solve	the	following	equations:	a	3x	+	6	C	4x2	=	=x	-	b	5(x	+	3)	=	6(2x	-	1)	d	(x-	8)2	=	64	4	100	+-	International	GCSE	Mathematics	2	Factorise	the	following	expressions:	b	x	2	+	3x	-	10	d	x	2	...:.	11	The	functions	f	and	g	are	defined	as
f(x	)	=x	(x	-	2)	and	g(x)	=	x	+	5,	x	E	IR.	Using	the	quadratic	formula,	x	=	x=	-4	±	J	4	2	2	X	4	(-2)(-3)	-	(-2)	-4±-1-8	-	------+---	a=	-2,	b	=	4	and	c	=	-3	-----------+~	-4	There	are	no	real	solutions,	so	the	graph	does	not	cross	the	x-axis.	--	--	..,,,,.	4#:hhBI	~	11:iilf►	INTERPRETATION	1	Expand	and	simplify	if	possible:	(x	-	2)2	a	(x	+	4)(x	+	7)	b	(x	-	3)(x	+	2)	C	d
(x	-	y)(2x	+	3)	e	(x	+	3y)(4x	-	y	)	f	(2x	-	4y)(3x	+	y)	g	(2x	-	3)(x	-	4)	h	(3x	+	2y)2	(2x	+	8y)(2x	+	3)	j	(x	+	5)(2x	+	3y	-	5)	k	(x	-	1)(3x	-	4y	-	5)	(x	-	4y	)(2x	+	y	+	5)	m(x+	2y-	l)(x	+3)	n	(2x	+	2y	+	3)(x	+	6)	o	(4-	y)(4y	-	x	+	3)	p	(4y+	5)(3x	-y	+2)	q	(Sy	-	2x	+	3)(x	-	4)	r	(4y	-	X	-	2)(5	-	y)	6	CHAPTER	1	ALGEBRAIC	EXPRESSIONS	2	Expand	and	simplify	if	p	ossible:
0	a	5(x	+	l	)(x	-	4)	b	7(x	-	2)(2x	+	5)	c	3(x	-	3)(x	-	3)	d	x	(x	-	y)(x	+	y	)	e	x(2x	+	y)(3x	+	4)	f	y(x	-	5)(x	+	1)	g	y(3x	-	2y)(4x	+	2)	h	y(7	-	x)(2x	-	5)	x(2x	+	y)(5x	-	2)	j	x(x	+	2)(x	+	3y	-	4)	k	y	(2x	+	y	-	l)(x	+	5)	y(3x	+	2y	-	3)(2x	+	1)	m	x(2x	+	3)(x	+	y	-	5)	n	2x(3x	-	1)(4x	-	y	-	3)	o	3x(x	-	2y)(2x	+	3y	+	5)	p	(x	+	3)(x	+	2)(x	+	1)	q	(x	+	2)(x	-	4)(x	+	3)	r	(x	+	3)(x	-	l	)(x	-
5)	s	(x	-	5)(x	-	4)(x	-	3)	t	(2x	+	l)(x	-	2)(x	+	1)	u	(2x	v	(3x	-	2)(2x	+	1)(3x	-	2)	w	(x	+	y	)(x	-	y)(x	-1	)	X	3	The	diagram	shows	a	rectangle	with	a	square	cut	out.	+-	International	GCSE	Mathematics	Solve	each	pair	of	simultaneous	equations:	a	y	=2x	b	y	=x	2	y	=	2x	-	l	Many	complicated	functions	can	be	understood	by	transforming	simpler	functions	using
stretches,	reflections	and	translations.	Find	the	equation	of	the	line	that	passes	through	points	A	and	B	.	Divide	both	sides	by	-3.	Show	that	the	height	of	the	trapezium	is	equal	to	5(/5	-	1)	m.	The	diagram	shows	a	sketch	of	L	1	and	L	2	.	Gx	+	3y	-	2	=	0	_	_	_	_	_	_	_	_	_	_,,___	Rearrange	the	equation	into	the	form	y	=	mx	+	c	to	find	m.	(2,	3)	3	I	X	(5	-	2/	+	(7
Id	2	=	3	2	+	4	2	d	=	/(3	2	+	4	2	)	I	=	125	I	=5	d2	I	=	3)2	d	=	✓(x	2	-	X	1)	2	+	(y	2	-	y	1)	2	with	(xv	y	1)	=	(2,	3)	and	(x	2,	y	2)	=	(5,	7).	a	On	the	axes	below,	sketch	the	curve	C.	2(AD)(BD)cosLBDA	AB2	=	702	+	71.708	...	(4)	(2)	(3)	@	9	Sections	1.5,	1.6	a	Factorise	the	expression	x	2	-	lOx	+16.	C	_	3.8	sin	35°	5	o	sin	_	Use	your	calculator	to	find	the	value
of	C	in	a	single	step.	Prove	that	k	satisfies	the	inequality	-%<	k	<	0.	where	f~(x)	=	fn-	1(x)	and	f	1(x)	=	x	2•	a	Find	f	2(x)	and	f	3	(x).	Find	the	gradient	of	the	line	joining	the	points	Band	C.	Developed	for	the	new	International	A	Level	specification,	these	new	resources	are	specifically	designed	for	internation	1,026	338	65MB	Read	more	PEARSON
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.,...._"'(	.....~	01	•	...-,,,.u	A	full	practice	paper	at	the	back	of	the	book	helps	you	prepare	for	the	real	thing	("I	viii	QUALIFICATION	AND	ASSESSMENT	OVERVIEW	QUALIFICATION	AND	ASSESSMENT	OVERVIEW	Qualification	and	content	overview	Pure	Mathematics	1	(Pl)	is	a	compulsory	unit	in	the	following	qualifications:	International	Advanced
Subsidiary	in	Mathematics	International	Advanced	Subsidiary	in	Pure	Mathematics	International	Advanced	Level	in	Mathematics	International	Advanced	Level	in	Pure	Mathematics	Assessment	overview	The	following	table	gives	an	overview	of	the	assessment	for	this	unit.	(2	marks)	'(3	marks)	7	a	On	the	same	axes,	sketch	the	curve	y	=	x	3	-	3x	2	-	4x
and	the	line	y	=	6x.	-	4!MUBI	§	IWi!i♦	INTERPRETATION	1	Find	an	expression	for	y	when	:	:	is	the	following:	a	x5	b	10.x"	g	-	2x	6	h	x	-½	m	-3x	"i	n	-5	c	-	x-2	5x	-1	2	d	-4x-	3	e	Xl	j	6x½	k	36x	11	f	4x½	-14x-8	p	2x-0.4	o	6x	2	Find	y	when	:	:	is	given	by	the	following	expressions.	7	The	graph	of	y	=	af(x)	is	a	stretch	of	the	graph	y	=	f(x)	by	a	scale	factor	of	a
in	the	vertical	direction.	2	In	each	of	the	diagrams	below,	calculate	the	possible	values	of	x	and	the	corresponding	values	of	y	.	(2)	b	H	ence	show	that	the	equation	x	2	+	I	Ox+	36	=	0	has	no	real	roots.	C	The	length	of	CXis	h.	(D	159	(2	marks)	Try	rearranging	unfamiliar	equations	into	a	form	you	recognise.	b	Find	the	equation	of	the	straight	line	/3
that	is	perpendicular	to	/1	and	passes	through	the	point	(3,	10).	,.111',l	o	lM'«-~--~·:	©	;;.:!.',.:;~h	•	~t'•....•M'tn-b	©	•t~,...,,iw..	c	Find	the	coordinates	of	the	points	where	the	graph	of	y	=	f(x	+	2)	crosses	the	axes.	Don't	round	any	values	until	the	end	of	your	working.	Don't	do	more	work	than	you	need	to.	(5)	+-	Section	5.1	©	(x	+	!)cm	A	+-	Section
5.2	8	The	triangle	ABC	has	vertices	A(-2,	4),	B(6,	10)	and	C(l6,	10).	(3	marks)	4¥ifii,Hti	~	IWi!f►	ANALYSIS	Solve	the	equation	x	2	+	8x	+	10	=	0	by	completing	the	square.	@	(3	marks)	(1	mark)	9	The	line	/	has	equation	2x	-	y	-	l	=	0.	2'-~	1	1-osl	~	l-	2	l;I~	1	~~5	-l	2	10	:1	5	1	sl	1	I	I	2	I	b	Use	your	table	of	values	to	draw	the	graph	of	y	=	x	3	+	x	-	2.	~
JH	~~;~:::,.,r	.--·	•;	.	a	Find	an	equation	of	the	line	p.	a-	vb	14	CHAPTER	1	ALGEBRAIC	EXPRESSIONS	•¥ifi11Hil~	Rationalise	the	denominator:	b	a	_1	13	Ia	1	3+./I.	(2	marks)	Challenge	Expand	and	simplify	(x	+	y)	4	•	G)	Factorising	You	can	write	expressions	as	a	product	of	their	factors.	■	The	graph	of	y	=	f(x)	+	a	is	a	translation	of	the	graph	y	=	f(x)
by	the	vector	(~)Adding	or	subtracting	a	constant	'inside'	the	function	translates	the	graph	horizontally.	ANALYSIS	dy	1	2	Find	dx	when	y	equals:	a	2x	2	-	6x	+	3	2	+	12x	b	.!.x	2	d	8x2	+	7x	+	12	e	5	+	4x	-	5x	2	C	4x	2	-	6	Find	the	gradient	of	the	curve	with	equation:	a	y	=	3x	2,	at	the	point	(2,	12)	c	y	=	2x	2	-	e	y	=3-	x	2,	x	-	l	,	at	the	point	(2,	5)	at	the
point	(1	,	2)	b	y	=	x	2	+	4x,	at	the	point	(1	,	5)	d	y	=	½x	2	+	f	y	=4	-	½x,	at	the	point	(1,	2)	2x2	,	at	the	point	(-1,	2)	3	Find	they-coordinate	and	the	value	of	the	gradient	at	the	point	P	with	x-coordinate	1	on	the	curve	with	equation	y	=	3	+	2x	-	x	2.	,	I	I	can	be	wntten	as	4x-,	-	4	+	x	2	•	(2	marks)	23	Given	that	243/3	=	3a,	find	the	value	of	a.	(4)	+-	Section
8.2	a	Calculate	the	length	of	the	arc	BD.	''	-	---------0	=	f(x).	The	curve	crosses	the	x-axis	at	the	points	(2,	0)	and	(4,	0).	~	2	2xi	+	c	-	-	-	-	-	-	-	-	-	-	Now	simplify	each	term	and	remember	to	add	c.	This	means	there	are	only	two	values	of	x	where	x	2	(3x	-	a)=~	or	x	2	(3x	-	a)-~	=	0	So	this	equation	has	two	real	solut	ions.	6	=	4{i~)	-1	I	x	2	x(-l)	=	4	X	1	(	16
1Gx-	2	=	G4x-2	)-I	=	16	and	x	2	x	(-	1>	=	x-2	Problem-solving	Check	that	your	answers	are	in	the	correct	form.	½x	---------------	The	gradient	of	this	line	is	½	Compare	y	=	½x	with	y	=	mx	+	c,	so	m	=	½-	2x	-	y	+	4	=	0	-	-	-	-	-	-	-	-	-	-	-	-	Rearrange	the	equation	into	the	form	y	=	mx	+	c	to	find	m.	~	The	equation	of	the	line	is	y	•!MUHi	§)	IWi!f►	=	-	2x	+	3.	=
f(4x2	+	xx½	+	2-)	dx	2	x2	=	-	--	fC	4x2	+	x-i	+	5.x-2)dx	4	3	x	-½	5.x-1	=-	x	+-	3	_	_1_	2	+	--	+	-1	=	-4	x3	-	2x,	I	3	C	-	--	'	-	-	-	Simplify	(2x)2	and	write	Ix	as	x½.	L	+	Gt	+	c	-	-	-	-	-	-	~	-	J	t	The	dt	t	ells	you	that	this	t	ime	you	mu	st	integra	e	with	respect	to	t.	(6	marks)	(2	marks)	56	CHAPTER	3	EQUATIONS	AND	INEQUALITIES	Summary	of	key	points	1
Linear	simultaneous	equations	can	be	solved	using	elimination	or	substitution.	From	this,	m	=	½and	c	=	Watch	out	t,	Use	fractions	rather	than	decimals	in	coord	inate	geometry	questions.	2	=	2	x	x	=	2x	I	e	(a3)	2	x	2a2	Use	the	rule	(a	111)	11	=	ct""	to	simplify	the	index.	2x	=	-3	x2	-	1	2	C	2x	3xs	-	20x7	+	15x3	5x2	=	4x7	-	2	+	2x	x	1	2	15x	3	=	_5_x_2_
+	_5_x_2	-	-	-	--	3x3	20x	7	-	l	=-3	-	3x	4	-	-	-	--"---~	--,	2	=	4x	5	+	3x	'	-	-	-	-	-	-	--	-	-	-	-	-	--	-	-	-	-	Divide	each	term	of	the	numerator	by	Zx	.	You	only	need	to	find	the	gradients	of	both	lines,	not	their	equations.	t#ifii,Hii	~	The	function	f	is	defined	as	f(x)	=	x	2	+	6x	-	5,	x	E	IR.	Endorsement	of	a	resource	does	not	mean	that	the	resource	is	required	to	achieve
this	Pearson	qualification,	nor	does	it	mean	that	it	is	the	only	suitable	material	available	to	support	the	qualification,	and	any	resource	lists	produced	by	the	awarding	body	shall	include	this	and	other	appropriate	resources.	52	=	(x	+	5)(x	-	5)	-	-	-	-	-	-	-	-	-	-	'	'	-	-	-	The	two	x	terms,	5x	and	-5x,	cancel	each	other	out.	n+	1	When	integrating	polynomials,
apply	the	rule	of	integration	separately	to	each	term.	Th	e	x-coordinates	are	roots	of	the	function	f(x).	(3)	The	lines	!1	and	12	intersect	at	the	point	C.	Find	the	square	root.	Find	the	coordinates	of	the	point	B.	-f	t	0	11	The	line	y	=	-2x	+	6	meets	the	x-axis	at	the	point	P.	@	9	a	Sketch	the	graph	of	y	=	x	3	+	4x2	+	4x.	x(x	-	3)	=	x	2	(1	-	x)	=	x2	x	2	-	3x	-	x	3
-	-	-	-	-	-	-	'	-	-	-	Multiply	out	brackets.	For	example,	if	you	know	angle	B	and	sides	a	and	c,	the	formula	becomes	Area	=	½ac	sin	B.	Quadratic	inequalities	To	solve	a	quadratic	inequality:	•	Rearrange	so	that	the	right-hand	side	of	the	inequality	is	O	•	Solve	the	corresponding	quadratic	equation	to	find	the	critical	values	•	Sketch	the	graph	of	the
quadratic	function	)	•	Use	your	sketch	to	find	the	required	set	of	values.	@	9	a	Factorise	completely	x	3	-	6x2	+	9x.	195	-	+--=-	fD	Completing	the	square	It	is	frequently	useful	to	rewrite	quadratic	expressions	by	completing	the	square:	■	r-(¾)2	x2	+	bx=	(	x	+	¾	b	r------	2	-------------	You	can	draw	a	diagram	of	this	process	when	x	and	bare	positive:	X
The	original	rectangle	has	been	rearranged	into	the	shape	of	a	square	with	a	smaller	square	missing.	•[email	protected]~	11M•f►	1	Work	out	the	gradients	of	these	lines:	a	y	=	-2x	+	5	d	y	I	=	3x	-	2	g	2x-	4y	+5=0	-3x	+	6y	+	7	=	0	2	=-	x	+	4	e	y	2	C	y	=	4	+	3x	5	=	-	3x	h	10x	-5y	+1=0	k	4x	+	2y	-9	=	0	2	f	y	=	4X	+	3	-	x	+	2y-	4	=	0	9x	+	6y	+	2	=	0	b	y	=
2x	-	5	6	7	c	y	=	2I	x	-	2	3	f	y	=	2	-	7x	d	y	=	-	3x	e	y	=	1x	+	5	g	3x	-4y	+8=0	h	4x-	5y	-10=0	-	2x	+	y	-9=0	k	7x	-2y	+3=0	-5x	+	4y	+	2	=	0	7x	+4y	+12=0	Write	these	lines	in	the	form	ax	+	by	+	c	=	0.	~.;	-	.	X	->	00,	y	X	->	-	OO,	Find	the	value	of	y	when	x	=	0.	B	a	Given	that	a=	8	cm,	A=	30°,	B	=	72°,	find	b.	,.	2.75	lb12	-	3x	<	27	Subtract	12	from	both
sides.	■	The	set	of	possible	inputs	for	a	function	is	called	the	domain.	fD	Quadratic	graphs	When	f(x)	=	ax2-	+bx+	c,	the	graph	of	y	=	f(x)	has	a	curved	shape	called	a	parabola.	and	round	your	final	answer	to	3	significant	figures.	y	=	x3	3x	2	+	2x	-	1	-	-	=	3x2	I~	I	dx	~	Gx	+	2	j	When	x	=	3	,	the	gradient	is	11.	*	Using	function	notation,	if	f	'(x)	=	kx11,
then	f(x)	=	_5_x	11	+	1	+	c,	n	-l.	For	each	graph,	show	the	coordinates	of	the	point(s)	where	the	graph	crosses	the	coordinate	axes,	and	write	down	the	coordinates	of	the	turning	point	and	the	equation	of	the	line	of	symmetry.	INTERPRETATION	Find	the	equation	of	the	line	that	passes	through	the	points	(5,	7)	and	(3,	-1).	(2	marks)	c	Sketch	the	graph
of	y	=	f(x)	showing	clearly	the	points	where	the	graph	intersects	the	axes.	7	Draw	a	sketch.	Points	are	collinear	if	they	all	lie	on	the	same	straight	line.	B	a	AB=	6cm,	BC=	9cm,	LBAC=	11	7°,	LACE	=	x	C	b	AC=	11	cm,	BC	=	10	cm,	LABC	=	40°,	LCAB	=	x	c	AB=	6cm,	BC	=	8	cm,	LBAC	=	60°,	LACE=	x	A	d	AB=	8.7	cm,	AC=	10.8	cm,	LABC	=	28°,	LBAC
=	x	4	In	each	of	the	diagrams	shown	below,	work	out	the	size	of	angle	x.	[email	protected]	~	IWi!f♦	PROBLEM-SOLVING	1	Simplify:	d	(x2)t	b	X5	7	X7	e	(x3)t	g	9xf	+	3x¼	h	sxt	a	x	3	7	x-2	5	xz	X	i"	X	f	3X0.5	X	4	X-0.5	3x4	X	2x-S	(Vx)2	7	xi	k	(./x)3	x	Ix	X	3/x	3	C	CVx)4	rx	2	Evaluate,	without	using	your	calculator:	b	a	25½	d	4-2	g	j	(¾)o	(2;)t	k	I	©	f	(-St	3
(~~)½	43)-t	(3512	h	1296¾	a	(64x	10)	2	©	27½	C	e	9-½	3	Simplify:	e	sd	b	2x+	x	2	f	x4	(1)-t	5x	3	-	2x	2	xs	(±	4)½	9x	I	C	g	d	9x	2	-15x	5	2	hSx	--+	3x	15x3	3x	3	I	a	yT	b	½r	=½x3,	express	each	of	the	following	in	the	form	kx	x3	(1	mark)	4	a	F	ind	the	value	of	81¼.	y	B	,	(xz,	Yz)	'	'''	''	:	Yz	-	Y1	'''	''	■	You	can	find	the	distanced	between	(x1,	Yi)	and	(x2	,	J2)
by	using	the	formula	d	=	J(X2	-	X	1)	2	+	(Y2	-	Yi)	2	•	A	--------------·	rJ	Xz	-	X1	(Xi,	Y1)	0	X	STRAIGHT	LINE	GRAPHS	CHAPTER	5	•#:fi11Hti	~	IWilf►	97	ANALYSIS	Find	the	distance	between	(2,	3)	and	(5,	7).	In	set	notation,	the	solution	is	{x:	x	<	-1}	U	{x:	x	>	5}.	(1)	+-	Section	6.6	©	13	a	Sketch,	for	O	:!::o	x	:!::o	21r,	the	graph	of	y	+-	Section	7.2	@	15	In
the	diagram,	ABC	is	an	equilateral	triangle	with	side	8	cm.	Write	your	answer	in	the	form	ax+	by	+	c	=	0,	where	a,	b	and	c	are	integers.	Write	your	answer	in	the	form.	For	example:	9½=	19	=	3,	but	9½-:t:	-3.	Challenge	1	The	point	R(4,	-6)	lies	on	the	curve	with	equation	y	=	f(x).	26	b	Express	in	the	form	a+	b/3,	4	+	13	3	where	a	and	bare	integers.
Write	down	two	possible	transformations	of	f(x	).	Work	out	the	value	of	g.	y	The	points	A(-	1,	0),	B(0,	2),	C(l,	2)	and	D(2,	0)	lie	on	the	curve.	Work	out	the	coordinates	of	A	and	B.	-	-	I	I	'	I'	b	X	~	"	,......	-	Gx	2	+	13x	-	5	=	0	(3x	-	1)(2x	+	5)	=	0	C	Then	either	3x	-	1	=	0	⇒	x	=	Factorise.	+-	Sections	S.2,	5.4	2	A	chord	of	a	circle,	centre	O	and	radius	form	Px
½+	Qx½+	Rx-½,	stating	the	values	of	the	constants	P,	Q	and	R.	Endorsement	does	not	cover	any	guidance	on	assessment	activities	or	processes	(e.g.	practice	questions	or	advice	on	how	to	answer	assessment	questions)	included	in	the	resource,	nor	does	it	prescribe	any	particular	approach	to	the	teaching	or	delivery	of	a	related	course.	Since	a
parabola	is	symmetrical,	the	turning	point	and	line	of	symmetry	are	half-way	between	the	two	roots.	A	D	I	I	a	BD	2	I	BD	2	=	BC2	+	CD	2	=	752	+	802	-	2(BC)(CD)cos	.!..B	CD	....__	_	Find	BD	first	using	the	cosine	rule.	©	4	The	curve	with	equation	y	=	f(x)	passes	through	the	point	(-1	,	0).	Examiners	will	not	use	endorsed	resources	as	a	source	of
material	for	any	assessment	set	by	Pearson.	•[email	protected]~	IWi!i►	...	y	=	f(½x)	is	a	stretch	with	scale	factor	3	in	the	x	-direction.	(2	marks)	CD	Rationalising	denominators	If	a	fraction	has	a	surd	in	the	denominator,	it	is	sometimes	useful	to	rearrange	it	so	that	the	denominator	is	a	rational	number.	2f(x)	b	f(x	+	1)	C	d	f(x)	-	2	e	f(2x)	f	f(½x)	g	½f(x)
h	-	f(x)	a	f(x)	+	2	yd	y	I~	---------------------.-----	-----------	-''	''	'	x=	l	X	GRAPHS	AND	TRANSFORMATIONS	CHAPTER	4	77	3	The	curve	with	equation	y	=	f(x)	passes	through	the	points	A(-4,	-6),	B(-2,	0),	C(0,	-3)	and	D(4,	0)	as	shown	in	the	diagram.	An	equation	of	l	is	x	+	by	-	12	=	0.	We	can	express	3	x	3	as	32	expression	any	group	of	terms	that	represents
something	mathematical.	b	Problem-solving	Check	your	answers	by	substituting	values	into	the	function.	c	Find	the	coordinates	of	C.	The	curve	crosses	the	y-axis	at	(0,	1).	@	9	a	Sketch	the	graph	of	y	b	The	graph	of	y	=	(ax	-	=	(x	-	2)(x	-	3)	2.	/LIT+	15§	/LIT	-	li9	e	1	Js	-	v'3	v'3	-	If	v'3	+	If	3	Rationalise	the	denominators	and	simplify:	a	d	~	~	4	I	b	(3	-
/5,)2	3	(5	+	/5,)2	e	1	C	(2	+	/5)2	I	(5	+	12)(3	-	12)	3	215	.	The	lines	L,	and	L	2	intersect	at	the	point	C.	C	Remember	4½=	25•	C	s	I	Solve	for	c.	a	x	2	+	8x	+	12	=	0	b	x	2	+	9x	-	11	=	0	c	x	2	-	9x-	I=	0	d	2x	2	+	5x	+	2	=	0	e	(2x	+	8)2	=	100	f	6x2	+	6	=	12x	g	2x	2	h	x	-	11	=	7x	=	✓8x-	15	m	You	can	use	any	method	you	are	confident	with	to	solve	t	hese
equations.	(5	marks)	17	On	a	coordinate	grid,	shade	the	region	that	satisfies	the	inequalities:	y	>	x	2	+	4x	-	12	and	y	<	4	-	x	2	@	(4	marks)	(5	marks)	18	a	On	a	coordinate	grid,	shade	the	region	that	satisfies	the	inequalities	y	+	x	<	6,	y	<	2x	+	9,	y	>	3	and	x	>	0	b	Work	out	the	area	of	the	shaded	region.	Find	the	equation	of	the	line	that	passes	through
the	points	Land	M.	8	a	Showthatk2	-	4k-16	>	0.	Problem-solving	4	a	Sketch	the	curve	with	equation	y	=	x	2(x	-	3).	a	y	=	(x	-	2)(1	-	x)(l	+	x	)	b	y	=	x	(x	+	l	)(x	+	2)	C•iiJIUf	explore	th"ifraph	of	y=	a	y	=	(x	-	2)(1	-	x)(1	+	x)	0	=	(x	-	2)(1	-	x)(1	So	(x	-	p)(x	-	q)(x	-	r)	where	p,	q	and	rare	constants	using	technology.	Given	that	the	curve	passes	through	the	point
(1	,	1),	find	the	equation	of	the	curve	in	the	formy	=	f(x	).	b	Write	down	the	coordinates	of	the	point	where	the	curve	crosses	the	y-axis.	5	g	2	+	15	f	--	4-	15	k	ff'i-JIT	m	+	JIT	l	h	4	d	-3-./5	11	3	+	!IT	5/5,	./8	-	If	II,	-	v'3	m	IS	-	15.	c	(x3)3	=	x	3	x	3	=	x	2	Id	I	2x1.s	-;.	-	-	-	-	-	-	-	-	Leave	your	answer	in	surd	fo	rm.	©	8	The	point	Q(-2,	8)	lies	on	the	curve	with
equation	y	=	f(x).	Ia	Equation	of	/1	is	y	=	4x	_	_	_	_	_	_	_7	_	__	Rewrit	e	t	he	equation	of	/1	in	the	form	y	=	mx	+	c.	GRAPHS	AND	TRANSFORMATIONS	CHAPTER	4	Challenge	1	The	point	Q(-5,	-7)	lies	on	the	curve	with	equation	y	=	f(x).	(2	marks)	b	Calculate,	as	exact	fractions,	the	coordinates	of	A.	the	y-axis	at	(0,	-	3).	=	(2x	-	5)(3x	+	2)	d	x2	25	-	-	-	-	-	-	-
-	-	-	-	-	-	-	-	This	is	the	difference	of	two	squares	as	the	two	-	=	x2	-	terms	are	x	2	and	52.	b	Given	that	AC=	12	cm,	calculate	LA	CB	.	CONTENTS	iii	.	The	line	through	points	A	and	Bis	perpendicular	to	the	line	through	points	Band	C.	Find	the	equation	of	the	line	with	gradient	2	that	passes	through	the	point	B.	g(4)	h(	)	3	Problem-solving	Substitute	x	=	a
into	the	function	and	set	the	resulting	expression	equal	to	8.	•¥MUHi	~	►Will♦	ANALYSIS	1	L	1	has	equation	2y	+	3x	=	6.	x	3	=1	=>x	=	1	x3	=-	8	=>	X	=	-2	Solve	the	quadratic	equation	to	find	two	values	for	x	3,	then	find	the	corresponding	values	of	x.	Given	that	C	is	80	km	from	A,	calculate	the	bearing	of	C	from	A.	1	Simplify:	ff2	a	v28	b	d	./32	!Yi	-
e	✓90	C	/5o	r	m	2	h	✓20+v'80	J20o+	m	-	m	j	✓1	75	+	163	+	2✓28	k	✓28	-2163	+	ff	v'80	-	2✓20	+	3/45	m	3✓80	n-	g	3	144	-	2./Io	+	5✓45	JIT	o	m	+	3✓48	+m	C	v'2(4-	.fs)	2	Expand	and	simplify	if	possible:	©	a	/3(2	+	/3)	b	.f5(3	-	/3)	d	(2	-	v'2)(3	+	.fs)	e	g	(5	-	/3)(1	-	/3)	h	(4	+	/3)(2	-	/3)	3	Simplify	175	-	m	(2	-	/3)(3	-	/7)	f	(4	+	.f5)(2	+	.fs)	(7	-	IIT)(2	+	/IT)
giving	your	answer	in	the	form	a/3,	where	a	is	an	integer.	The	curve	C2	has	equation	y	=	(x	-	b)2,	wJ:iere	bis	a	positive	constant.	which	rounds	to	120°	(3	s.f.)	ANALYSIS	Give	answers	to	3	significant	figures,	where	appropriate.	-----'--	Find	BDA	and	store	this	value,	or	write	down	all	t	he	digits	from	your	calcu	lator	display.	71	708	=	0	.85G75	...	dy	3	1	a
Show	that	dx	=	x-i(4	-	x).	Watch	out	The	signs	of	the	solutions	are	opposite	to	the	signs	of	the	constant	terms	in	x	2	=	9x	b	each	factor.	•	For	fractions	in	the	form	~	,	multiply	the	numerator	and	denominator	by	(a+	Jb	).	You	can	personalise	your	ActiveBook	w	ith	notes,	highlights	and	links	to	your	wider	reading.	@	11	In	l::,,ABC,	AB=	xcm,	BC=	(4	-	x)
cm,	L.BAC	=	y	and	L.BCA	=	30°.	Given	that	the	gradient	of	AB	is½	a	show	that	k	=2	(2	marks)	b	find	an	equation	for	the	line	through	A	and	B.	Angle	ABC	is	a	right	angle.	ALGEBRAIC	EXPRESSIONS	C	(X	-	5	y)2	-	-	-	-	-	-	-	-	-	-	-	-	-	-	(x	-	y)	2	means	(x	-	y)	multiplied	by	itself.	O	ii	-I	QUADRATICS	CHAPTER	2	29	t!ifli\Hti~	Sketch	the	graph	of	y	=	4x	-	2x2	-
3.	(x	-	1)2	=	0	x=	1-	-	-	-	-	-	-	-	-	+	-	,	x	=	1	is	a	repeated	root.	These	values	of	x	satisfy	f(x)	<	g(x).	Y	=	x2	+	c	This	is	the	constant	of	integration.	Write	your	answer	in	the	form	ax	+	by	+	c	=	0.	The	point	Pis	a	distance	134	from	the	origin.	At	x	=	2,	the	gradient	is	8,	as	in	part	b.	The	point	B	has	coordinates	(-2,	8).	Here	(fY	!:	¾=	a	G	x	)	-	-	-	-	-	-	-	-	Here	the
coefficient	of	x2	is	2,	so	first	take	out	factor	of	2.	y=x-4	2x2	-	xy	=	8	15	Given	that	giving	your	answers	in	the	form	a±	b./3,	where	a	and	bare	integers.	Alternatively,	let	u	=	x	3	.	22	Show	that	(2-	rx/	✓	x	.	b	Use	the	method	of	completing	the	square	to	find	the	minimum	value	of	y	2	,	and	give	the	value	of	x	for	which	this	occurs.	(3	marks)	19	Express
272x	+	1	in	the	form	3Y,	stating	y	in	terms	of	x	.	(2)	b	Find	f'(x).	Area	=	21	x	G	x	221	=2G3	Area	=	½x	base	x	height	You	don't	need	t	o	give	units	for	length	and	area	problems	on	coordinate	grids.	½x	t	¼x	Problem-solving	A	sketch	can	help	you	check	whether	or	not	your	answer	looks	correct.	Find	the	equation	of	the	line	joining	the	points	P	and	Q.	,I	i
.	Give	your	answer	in	the	form	ax	+	by	+	c	=	0,	where	a,	b	and	c	are	integers.	c	Find	the	x	-coordinate	of	R,	giving	your	answer	in	the	form	p	+	q./I.,	where	p	and	q	are	integers.	We	recommend	that	you	study	this	information	closely	to	help	ensure	that	you	are	fully	prepared	for	this	course	and	know	exactly	what	to	expect	in	the	assessment.	You
should	give	any	points	of	intersection	with	the	coord	inate	axes	in	terms	of	the	constants	where	appropriate.	Show	that	0	=	150°,	and	work	out	the	total	length	of	fencing.	The	line	/2	has	equation	x	+	y	=	8	and	cuts	the	y-axis	at	the	point	C.	(3,	0)	and	(-1	,	0).	Th	e	symbol	E	means	'is	a	member	of'	and	the	symbol	lR	represents	the	set	of	real	numbers.	4
x	2Six	-	10	can	(6)	b	e	wntten	.	y	>	f(x)	represents	the	points	on	the	coordinate	grid	above	the	curve	y	=	f(x).	y	I	;-3	Draw	a	sketch	to	show	the	shape	of	the	graph	and	the	critical	values.	(2	marks)	d	Calculate	the	area	of	6A	BC.	■	The	values	of	x	for	which	the	curve	y	=	f(x)	is	below	the	curve	y	=	g(x)	satisfy	the	inequality	f(x)	<	g(x).	=	0	-	-	-	-	-	-	-	-	--	-	x2
+	8x	=	-	10	-	-	-	-	-	-	-	-	-	-	+	-	-	-	(x	+	4)2	-	4	2	=	-10	-	-	-	-	-	-	-	-	-	+	-	-	(x	+	4)2	=	-10	+	1G	I	x	2	+	8x	+	10	,	Check	coefficient	of	x	2	=	1.	I	=	I	,	Id	(1	-	/3)2	7	+	2./fo	-	-	-	-	-	-	-	-	+	-	~	3	1512	=M	,	(1	-	/3)(1	-	/3)	!~----------~-1	=	1	-	/3	-	13	+	./B	L	Expand	the	brackets.	•!ifiliHil	0	11~itt►	INTERPRETATION	On	graph	paper,	shade	the	region	that	satisfies	the
inequalities:	y	~	-4,	x	<	5,	y	,;;;	3x	+	2	a	nd	x	>	0	x	=O	x=5	Draw	dotted	lines	for	x	=	0,	x	=	5.	4	The	line	joining	(c,	4)	to	(7,	6)	has	gradient¾.	Equations	of	straight	lines	You	can	define	a	straight	line	by	giving:	•	one	point	on	the	line	and	the	gradient	•	two	different	points	on	the	line	You	can	find	an	equation	of	the	line	from	either	of	these	conditions.	--
------------,L	j	So	c	=	11.729.	(2,	0),	(1,	0	)	and	(-1,	0).	=4	x3	_	.1....	0	11	The	lengths	of	the	sides	of	a	triangle	are	in	the	ratio	2:	3	:	4.	•	This	version	of	the	cosine	rule	is	used	to	find	a	missing	side	if	you	know	two	sides	and	the	angle	between	them:	a	2	=	b	2	+	cl-	-	2bccos	A	A	Watch	out	You	can	exchange	the	letters	depending	on	which	side	you	want	to
find,	as	long	as	each	side	has	the	same	letter	as	the	opposite	angle.	You	need	to	change	=5~~x-y+~-3~~x-y+~	-	-	-	-	every	sign	in	the	second	pair	of	brackets	when	=	10x3	-	5x2y	+	20x2	-	Gx2y	+	3xy	2	-	12xy	you	multiply	it	out.	a	Find	the	value	of	1251.	If	x	evaluate	4x	to	8	=	2,	we	can	expand	to	multiply	out	terms	in	brackets	explore	to	make
discoveries	about	a	region	by	visiting	various	parts	of	it	express	rearrange	or	write	in	a	different	form.	Calculate	the	size	of	the	largest	angle.	C	c	Given	that	b	=	14.7	cm,	A=	30°,	C	=	95°,	find	a.	(4	marks)	In	6.ABC,	AB	=	xcm,	AC	=	(5	+	x)	cm	and	L	BA	C	=	150°.	(5)	X	-	2py	=	-3	3x-2y	+	q	=	-4	·	are	simultaneous	equations	where	p	and	q	are	constants.
This	is	a	y	=	~	graph	with	k	>	O	X	In	t	his	quadrant,	x	>	0	,	#	so	for	any	values	of	x	:	x12	>	x4	In	this	quadrant,	x	<	0	so	for	any	values	of	x	:	1;	<	~	y	X	0	'	r?::_1	This	is	a	y	=	~	graph	wi	t	h	k	<	O	In	this	quadrant,	x	<	O	3	1	so	for	any	values	of	x	:	-	-;	>	-	-;	X	3	X	In	this	quadrant,	x	>	0	so	for	any	values	of	x	:	--:x3	<	-	-;1	GRAPHS	AND
TRANSFORMATIONS	CHAPTER	4	63	This	is	a	y	=	\	graph	with	k	>	0.	(2	marks)	13	a	Find	an	equation	of	the	straight	line	passing	through	the	points	with	coordinates	(-1,	5)	and	(4,	-2),	giving	your	answer	in	the	form	ax	+	by	+	c	=	0,	where	a,	b	and	c	are	integers.	-	-	+	-	-	-	From	this,	m	=	_	and	c	=	z.	The	length	of	AX=	h.	I	b	4y-	1	a	y2	Substitute	y	=	/
x	2	into	y	½.	Divide	by	2	to	get	x	2	on	its	own.	all	pass	through	the	point	(O,	1)	and	they	are	related	by	the	property	f~(x)	=	fn-	1(x)	and	f	1(x)	=	1.	c	Find	the	point	of	intersection	of	the	lines	/2	and	/3	.	91	Problem-solving	It	is	often	easier	to	find	unknown	values	in	the	order	they	are	given	in	the	question.	The	solution	is	O	<	x	<	3.	d	Hence	determine
the	exact	coordinates	of	the	points	of	intersection.	Finding	the	value	of	the	first	dcri,·ativc	-	to	access	the	function	press:	•••••••	...	•iifii\Htl~	Solve	the	following	equations:	a	(2x	-	3)2	=	25	a	•[email	protected]¥\iH,•	The	symbol±	lets	you	write	two	statements	in	one	line	of	working.	It	crosses	the	x-axis	at	-3	and½+-	Section	Z.4	So	the	required	set	of
va	lues	is	I	x	<	-3	or	x	>	½,	3	-	5x	-	2x2	<	0	(y	<	0)	for	the	outer	parts	of	the	graph,	below	the	x-axis,	as	shown	by	the	lighter	parts	of	th	e	curve.	It	could	also	be	shaped	like	this:	X	•¥@Uhl~	11mn-►	Check	what	happens	toy	for	large	positi.ve	and	negative	values	of	x.	If	you	encounter	a	triangle	which	is	not	right-angled,	you	will	need	to	decide	whether
to	use	the	sine	rule	or	the	cosine	rule.	parallel	to	the	straight	line	/2	with	equation	6x	-	3y	-	9	=	0.	G)	Quadratic	graphs	have	one	turning	point.	ABOUT	THIS	BOOK	VI	...	b	Determine	the	coordinates	of	C.	8	•	The	graph	of	y	=	f(ax)	is	a	stretch	of	the	graph	y	=	f(x)	by	a	scale	factor	of¾	in	the	horizontal	direction.	A	golfer's	tee	shot	travels	220	yards	and
lands	at	the	point	S,	where	LSTF	=	22°.	Ob	1	106	CHAPTER	6	TRIGONOMETRIC	RATIOS	4¥ifinHl2)	Calculate	the	length	of	side	AB	in	triangle	ABC	in	which	AC=	6.5	cm,	BC=	8.7	cm	and	L	ACE=	100°.	7±	✓49+1	2	G	-4	x3x(-1)	=+12	7±	/GT	G	Then	x	=	7	+	/GT	or	x	=	7	-	/GT	I	G	G	X=	I	Or	x	=	2.47	(3	s.f.)	or	x	=	-	0.135	(3	s.f.)	4¥@UHI	§)	11~i!f♦
INTERPRETATION	1	Solve	the	following	equations	using	the	quadratic	formula.	(2	marks)	c	Find	an	equation	of	the	straight	line	passing	through	B	and	C.	94	CHAPTER	5	STRAIGHT	LINE	GRAPHS	Perpendicular	lines	are	at	right	angles	to	each	other.	On	separate	diagrams,	sketch	the	curves	with	equations	a	y	=	f(x	+	1)	(2)	b	y	=	2f(x)	(2)	C	y	=	f(½x	)
(2)	On	each	diagram,	show	clearly	the	coordinates	of	all	the	points	where	the	curve	meets	the	axes.	Work	out	the	value	off	8	The	line	joining	(3,	-4)	to	(-g,	2g)	has	gradient	-3.	Find	the	equation	of	the	line.	a	Write	f(x)	in	the	form	(x	+	p)2	+	q.	4.	Problem-solving	Find	the	gradient	of	the	line	joining	the	points	A	and	B,	and	the	line	joining	the	points	A	and
C.	(3	marks)	Challenge	Consider	the	line	passing	through	points	(x1,	Yi)	and	(x2,	y	2).	In	a	triangle,	the	larger	a	side	is,	the	larger	the	opposite	angle	is.	State	the	coordinates	of	the	point	to	which	Pis	transformed	on	the	graph	with	equation:	a	y	=	-f(x)	(1)	b	y	=	f(x	-	3)	(1)	C	2y	=	f(x)	(1)	+-	Section	4.6	29	The	curve	C	1	has	equation	y	=	-~,	where	a	is	a
positive	constant.	y	y	=	f(x)	=	x3	----	OI	First	sketchy=	f(x).	6	If	two	lines	are	perpendicular,	the	product	of	their	gradients	is	-	1.	(5	marks)	X	14	f	'(x)	=	(2	-	x	2)3	X2	,	X	-:;,.	"	dy	a	F	m	an	expression	1or	dx·	B	b	Show	that	the	point	P(4,	8)	lies	on	C.	Printed	by	Neografia	in	Slovakia	Picture	Credits	The	publisher	would	like	to	thank	the	following	for	their
kind	permission	to	reproduce	their	photographs:	Alamy	Stock	Photo:	Xinhua	36;	Getty	Images:	Graiki	150,	Henglein	and	Steets	18,	mviamon	1;	NASA:	170;	Science	Photo	Library	Ltd:	CMS	EXPERIMENT,	CERN	57;	Shutterstock.com:	Dariush	M.	s·impl'f	1	y	Tcg1vmg	your	a	nswer	.m	t	h	e	2	(5	-	13)(2	+	13)	You	can	check	that	your	answer	is	in	the
correct	form	by	writing	down	the	values	of	p	and	q	and	checking	that	they	are	rational	numbers.	"'~-=f!t	•	f':.~)~••!...!"4"	•~	!	'	-	-	C..	In	part	c	the	graph	passes	through	(0,	-18),	so	h(0)	should	be	-18.	~---J	Sketch	the	curve	with	equation	y	=	(x	-	1)(x	2	+	x	+	2).	F	ind	the	values	of	a,	b,	e	and	d.	•	This	version	of	the	sine	rule	is	used	to	find	the	length	of
a	missing	side:	a	b	sin	A	sin	B	c	sin	C	--=--=	-	-	A	C>·	C	You	can	use	the	standard	trigonometric	ratios	for	right-angled	triangles	to	prove	the	sine	rule:	In	a	general	triangle	ABC,	draw	the	perpendicular	from	C	to	AB.	Find	two	possible	values	of	x.	=	7	1.708	..-.	/(_!_	2x2	+	pq)dx	=	±.	(c	-	x)2	=	c	2	-	Zcx	+	x	2	So	x	2	-	(c	-	x	)2	=	x	2	-	c2	+	Zcx	-	x	2	2	bc	cos
A	--+-Rearrange.	(3)	~	Sections	2.1,	2.2	,	82	@	1	REVIEW	EXERCISE	c	Find	the	value	of	k.	+-	Section	2.1	QUADRATICS	CHAPTER	2	25	a,	Functions	A	function	is	a	mathematical	relationship	that	maps	each	value	of	a	set	of	inputs	to	a	single	output.	64	CHAPTER	4	GRAPHS	AND	TRANSFORMATIONS	b	From	the	graph	there	are	three	points	There
are	three	points	of	intersection,	so	the	equation	x(x	-	3)	=	x	2	(1-	x)	has	three	real	roots.	b	ycm	d	m	In	parts	C	and	d,	start	by	finding	the	size	of	the	third	angle.	Simplify	each	of	the	following:	a	3	/80	b	✓200	c	✓125	+-	Section	1.S	Make	y	the	subject	of	each	equation:	a	6x+3y-l5=0	C	3x	-	7y	+	12	=	0	b	2x	-5y-9=0	+-	International	GCSE	Mathematics	86
CHAPTER	5	STRAIGHT	LINE	GRAPHS	·•	•	y=mx+c	y	You	can	find	the	gradient	of	a	straight	line	joining	two	points	by	considering	the	vertical	distance	and	the	horizontal	distance	between	the	points.	(2)	x	~	0,	meets	the	y-axis	at	P	and	has	a	=	b	Sketch	the	graph	of	y	=	x	2	+	2x	+	3,	indicating	clearly	the	coordinates	of	any	intersections	with	the
coordinate	axes.	Let	(x,	y)	be	any	point	on	the	line	y	=	3x.	.)	----1--,L	=	13	7.57.	(2	marks)	(1	mark)	X	d	Work	out	the	lengths	of	RS	and	TR	leaving	your	answer	in	the	form	k./5.	X	0	x	2	is	always	positive	and	k	>	Oso	they-values	are	all	positive.	a	y	A	cubic	curve	will	eventually	get	steeper	than	a	quadratic	curve,	so	the	graphs	will	intersect	for	some
negative	value	of	x.	OI	A	.___	_.__	_	_	_	_	_...,.	(3)	Q	+-	Section	8.6	©	3x	25	Given	that	y	=	3x2	+	4/x,	x	>	0,	find	dy	+-	Section	7.3	a	dx	(2)	d2y	b	dx2	(2)	c	fydx	(3)	a	Show	that	f	'(x)	=	k(x2	+	x	-	6),	where	k	is	a	+-	Sections	8.7,	9.2	©	3	The	graph	of	the	cubic	function	y	=	f(x)	has	turning	points	at	(-3,	76)	and	(2,	-49).	You	can	also	solve	quadratic	equations
using	the	quadratic	formula.	You	can	use	surds	to	write	exact	answers	to	calculations.	So	the	curve	crosses	the	y-axis	at	(0,	-2).	6	The	line	5x	-	4y	+	20	=	0	meets	the	y-axis	at	the	point	A	and	the	x-axis	at	the	point	B.	If	the	value	under	2a	the	square	root	is	equal	to	0,	both	solutions	will	be	the	same.	L	--------,L	Find	the	slope	of	the	line	connecting	A	and
B.	ANSWERS	4k	2	4k	2	-	4	X	2(k	2	-	4)	8k	2	+	32	=	0	=0	a	y	=	2x	-	1	x	2	+	4k(2x	-	1)	+	5k	=	0	x	2	+	8kx	-	4k	+	5k	=	0	x	2	+	8kx	+	k	=	0	b	k	=	C	X=-¼,y=-½	8	4k	2	=	3	2	k	=	±2.fi.	This	statement	says	'If	x	+	3	=0,	then	x	=	-3'.	3	•	-x•	+c	Apply	the	rule	of	integration	to	each	term	of	t	he	expression	and	add	c.	Problem-solving	Start	by	writing	the
equation	in	the	form	y	@	@	6	T	he	graph	of	y	=	ax3	+	bx2	+	ex	+	d	is	shown	opposite,	where	a,	b,	e	and	dare	real	constants.	X	---t	00,	y	X	---t	-	00,	---t	-	00	y	Check	what	happens	to	y	for	large	positive	and	negative	values	of	x.	+-	Sections	4.4,	4.5,	4.6	84	1	@27	REVIEW	EXERCISE	Given	that	f(x)	=	}	,	x	;c	0,	a	sketch	the	graph	of	y	=	f(x)	+	3	and	state
the	equations	of	the	asymptotes	b	find	the	coordinates	of	the	point	where	y	=	f(x)	+	3	crosses	a	coordinate	axis.	y	2	A	triangle	has	vertices	A(3,	8),	B(9,	9)	and	C(S,	2)	as	shown	in	the	diagram.	(1)	b	Sketch	the	graph	of	y	=	h(x),	clearly	labelling	any	intersections	with	the	coordinate	axes.	Find	the	equation	of	the	line	joining	the	points	Mand	N.	with
equation	a	y	(2)	+-	Sections	2.5,	3.5	22	F	ind	the	set	of	values	for	which	6	-	-	<	2,	X	x	+5	©	*	-5.	b	From	the	sketch,	there	are	only	two	points	of	intersection	of	the	curves.	c	3(x	-	5)	>	5	-	2(x	-	8)	3	x	-	15	>	5	-	2x	+	1G	-	-	-	-	-	-	-	-	+	-	~	5x	>	5	+	1G	+	15	-	-	-	-	-	-	-	+	-	-	.	..-	Section	2.S	So	x	=	1	only	and	the	curve	crosses	the	x-axis	at	(1,	0).	The	difference	in
the	x	-coordinates	is	5	-	2	=	3.	x	+	3y	-	G	=	0	3y	-	G	=	-	x	3y	=	-	x	+	G	I	y	=	-	3-X	+	2	The	gradient	of	this	line	is	-½-------	Compare	y	=	-	½-x	+	Z	with	y	=mx	+	c,	so	m	=	-½.	a	Calculate	the	distance	of	ship	C	from	ship	A.	b	Suggest	an	expression	for	fn(x).	a	State	the	coordinates	of	the	point	to	which	Pis	transformed	on	the	curve	with	equation:	i	y	=	f(3x)
ii	½Y	=	f(x)	iii	y	=	f(x	-	5)	iv	-y	=	f(x)	v	2(y	+	2)	=	f(x)	b	Pis	transformed	to	point	(2,	3).	x	=	sin	400	=	G.2228	...	,	X	Rearranging:	4	(x	-	3)	=	4	x	4	(x	-	3)	-	4	=	0	x	You	would	not	be	expected	to	solve	this	equation	in	your	exam.	TI	I	C•jjjjj,[)	i(x	-	3)	-	-	-	-	-	-	D[otthe	solution	on	a	graph	using	technology.	(2)	©	8	Do	not	use	your	calculator	for	this	question.	Ie
y	-	1	=	f(x)	50	y	=	f(x)	+	1	-	-	-	-	-	-1----	Rearrange	in	the	form	y	=	...	c	x3	+	3x'-	10x=	x(x'	+	3x	-10)	=x(x	+	5)(x-	2)	x	is	a	common	factor	of	x	3	and	-25x,	~	L	PROBLEM-SOLVING	Write	the	expression	as	a	product	of	x	and	a	quadratic	factor.	a	x	3	-	23	x-iI	-	6x-	2	b	4x	3	+	x-t	-	x-2	d	5xt	-	10.x"	+	x	-	3	C	4	-	12x-4	+	2x-½	f	5.x"	-	x	-1	-	l	2x-	5	3	Find	f(x)	when
f'(x)	is	given	by	the	following	expressions.	Give	your	answers	in	surd	form.
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