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Skip	to	headerSkip	to	main	contentSkip	to	footerMany	of	us	have	followed	the	dramatic	rises	and	precipitous	falls	of	bitcoin,	and	cryptocurrencies	in	general,	over	the	past	few	years.	Some	may	have	written	them	off	entirely	after	80%	declines	in	2018,	only	to	see	them	roar	back	into	investors’	collective	consciousness	in	2020.	Certainly	sentiment	has
shifted	over	a	short	two	years	—	more	institutional	investors	are	taking	a	hard	look	at	crypto,	and	previous	naysayers	have	softened	their	views.This	all	leads	to	one	question:	How	much	cryptocurrency	should	I	own?It	goes	without	saying	that	this	is	a	hard	question	to	answer.	But	we	can	borrow	a	page	from	modern	quantitative	finance	to	help	us
arrive	at	a	potential	answer.	For	years,	Wall	Street	“quants”	have	used	a	mathematical	framework	to	manage	their	portfolios	called	the	Black-Litterman	model.	Yes,	the	“Black”	here	is	the	same	one	from	the	famous	Black-Scholes	options	pricing	formula,	Fischer	Black.	And	“Litterman”	is	Robert	Litterman,	a	longtime	Goldman	Sachs	quant.Without
getting	into	too	much	detail,	the	model	starts	with	a	neutral,	“equilibrium”	portfolio	and	provides	a	mathematical	formula	for	increasing	your	holdings	based	on	your	view	of	the	world.	What’s	amazing	is	that	it	incorporates	not	just	your	estimate	about	how	an	investment	might	grow,	but	also	your	confidence	in	that	estimate,	and	translates	those
inputs	into	a	specific	portfolio	allocation.The	Black-Litterman	model	uses	the	global	market	portfolio,	meaning	all	the	asset	holdings	in	the	world,	as	its	starting	point	for	building	a	portfolio.	This	means	that,	if	you	don’t	have	any	other	views	on	what	investments	might	perform	better	or	worse,	this	is	the	portfolio	you	should	consider	holding.In	early
2021,	the	global	market	for	stocks	totaled	$95	trillion	and	the	global	bonds	market	reached	$105	trillion.	The	cryptocurrency	market	as	a	whole	was	valued	at	roughly	$1	trillion.	This	means	that	cryptocurrency	represents	0.5%	of	the	global	market	portfolio.Just	as	there	are	plenty	of	arguments	to	hold	more	cryptocurrency,	there	are	also	many
arguments	to	hold	less.	However,	from	the	model’s	standpoint	0.5%	should	be	your	starting	allocation.This	is	where	the	mathematical	magic	comes	into	play.	For	any	given	growth	rate	in	cryptocurrency	(or	any	investment	for	that	matter),	the	Black-Litterman	model	will	return	the	amount	you	should	hold	in	your	portfolio.	What’s	more,	you	can
specify	your	level	of	conviction	in	that	assumed	growth	rate	and	the	model	will	adjust	accordingly.In	the	below	chart	are	the	portfolio	allocations	to	bitcoin	derived	from	the	Black-Litterman	model.	This	chart	can	serve	as	a	useful	guideline	when	thinking	about	how	much	cryptocurrency	you	might	want	to	hold.How	to	use	it:	Select	how	much	you	think
bitcoin	will	overperform	stocks,	from	+5%	to	+40%.	Each	return	expectation	corresponds	to	a	line	on	the	chart.	For	example,	if	you	think	that	bitcoin	will	outperform	stocks	by	20%,	this	corresponds	to	the	purple	line.	Now,	follow	the	line	left	or	right	based	on	how	confident	you	are.	If	you’re	at	least	75%	confident	(a	solid	“probably”),	the	purple	lines
up	with	a	4%	allocation	to	bitcoin.One	of	the	most	interesting	things	to	note	is	how	high	your	return	estimate	needs	to	be	and	how	confident	you	need	to	be	in	order	to	take	a	sizable	position	in	bitcoin.	For	example,	for	the	model	to	tell	you	to	hold	a	10%	allocation	you	need	to	be	highly	confident	that	bitcoin	will	outperform	stocks	by	40%	each
year.Also	of	note,	it	does	not	take	much	to	drive	the	model’s	allocation	to	0%	allocation,	i.e.,	no	crypto	holdings.	If	you	don’t	think	that	there’s	a	50/50	chance	that	bitcoin	will	at	least	slightly	outperform,	the	model	says	to	avoid	it	entirely.The	inputs	to	the	Black-Litterman	model	tell	an	interesting	story	in	and	of	themselves.	The	main	inputs	into	the
model	are	global	market	caps,	asset	volatility	and	the	correlation	between	assets.It	goes	without	saying	that	cryptocurrencies	are	risky.	Over	the	last	five	years,	bitcoin’s	volatility	was	six	times	that	of	stocks	and	30	times	that	of	bonds.	At	its	worst,	the	digital	coin	saw	an	80%	drop	in	value,	while	stocks	were	down	20%.	Other	cryptocurrencies	fared
even	worse.If	an	asset	is	volatile,	and	one	is	not	able	to	diversify	that	volatility	away,	then	investors	will	require	a	higher	rate	of	return	on	that	investment,	otherwise	they	will	choose	not	to	invest.	The	fact	that	bitcoin	is	so	volatile,	but	has	such	a	small	number	of	investors	(relative	to	stocks	or	bonds)	suggests	that	many	investors	still	do	not	see	the
potential	returns	worth	the	risks.	On	the	other	hand,	cryptocurrencies	are	at	their	core	a	new	technology,	and	new	technologies	always	have	an	adoption	curve.	The	story	here	may	be	less	about	expected	return	versus	risk	and	more	about	early	adoption	versus	mass	appeal.The	final	ingredient	in	the	model	is	bitcoin’s	correlation	with	stocks	and
bonds.	Below	you	can	see	that	bitcoin	has	some	correlation	with	both	stocks	and	bonds,	meaning	that	when	stocks	go	up	(or	down),	bitcoin	may	do	so	as	well.	The	lower	the	correlation,	the	greater	the	diversification	an	asset	provides	to	your	portfolio.	Bonds	have	a	low	correlation	with	stocks	(1.5%),	which	makes	them	a	good	ballast	against	turbulent
markets.	Bitcoin’s	correlation	is	higher	(23.7%),	meaning	that	it	can	provide	some	diversification	benefit	to	a	portfolio,	but	not	to	the	same	degree	as	bonds.While	we	aren’t	able	to	tell	you	if	bitcoin	will	be	the	next	digital	gold,	this	mathematical	model	can	help	you	think	about	what	kind	of	allocation	to	crypto	might	be	appropriate	for	you	and	what
assumptions	about	risk	and	return	might	be	underlying	it.This	article	was	written	by	and	presents	the	views	of	our	contributing	adviser,	not	the	Kiplinger	editorial	staff.	You	can	check	adviser	records	with	the	SEC	or	with	FINRA.Head	of	Investments,	AltruistDon’t	Be	Tricked	Into	Voluntarily	Paying	Higher	Taxes on	Your	IRAIRAsTraditional	IRAs	are
set	up	in	a	way	that	basically	incentivizes	you	(and	your	heirs)	into	paying	the	highest	tax	bill	possible.	Don’t	fall	for	it.	Co…July	4,	2022Your	Guide	to	Roth	ConversionsSpecial	ReportTax	BreaksA	Kiplinger	Special	ReportFebruary	25,	2021The	15	Best	Stocks	for	the	Rest	of	2022stocks	to	buyThe	lesson	of	the	past	two	years:	Be	ready	for	anything.	Our
15	best	stocks	to	buy	for	the	rest	of	2022	reflect	several	possible	outcomes	for	the	seco…June	21,	2022Tax	Planning	Shouldn’t	Be	an	Afterthoughttax	planningThere	are	plenty	of	things	you	can	do	right	now	to	help	reduce	what	could	be	one	of	your	biggest	expenses	in	retirement.	So	what	are	you	waiting	for?July	8,	20223	Ways	to	Get	Future	Lifetime
Income	with	AnnuitiesannuitiesLooking	to	maximize	retirement	income?	Fixed-rate,	income	and	indexed	annuities	offer	different	ways	to	get	there,	either	as	stand-alone	strategies	o…July	8,	2022Is	a	Recession	Ahead?economyThe	signs	are	pointing	in	that	direction,	but	before	you	get	too	concerned,	let’s	put	the	whole	situation	in	context.July	7,
2022Guardianships	Should	Be	a	Last	Resort	–	Consider	These	Less	Draconian	Options	Firstestate	planningWe	all	want	to	protect	vulnerable	people	from	harm,	but	taking	away	all	their	rights	usually	isn’t	the	place	to	start.	Instead,	there	are	several	less…July	7,	2022	1	Checkpoint	Maths	3	Answers	SECTION	ONE	Chapter	Algebra	Eercise.	(a)	3	3	(c)	7
(d)	(e)	3	(a)	(c)	(d)	(e)	Eercise	Eercise	t	m	9	p	Eercise	t	7	9	m	3	r	7	Eercise	a	b	3	pqr	t	u	a	b	c	pr	s	3	9	u	3	v	t	3	(a)	3	(c)	7	7	(a)	m	n	(c)	p	(a)	(c)	(a)	a	(c)	c	(a)	u	3	w	u	w	(c)	u	v	(a)	(c)	3	(a)	3	(c)	Chapter	Shape,	space	and	measures	Eercise.	km/h	7	km/h	3	3	km/h	m/s	m/s	m/s	7	km/h	km/h	9	km/h	km/h	Eercise.	km	km	3	km	3	km	km	km	7	m	7	m	9	m	3	m
Eercise.3	h	h	3	3	min	min	3	min	min	7	s	s	9.	s.	s	Eercise	p	Eercise.7	(a)	(c)	7	(a)	(c)	3	(a)	3	9	(c)	9	(a)	(c)	(a)	3	(c)	Eercise.	g/cm	3.	g/cm	3	3	g/cm	3	t/m	3	t/m	3.	g/cm	3	7	g/cm	3.	g/cm	3	9.	g/cm	3.	g/cm	3	Eercise.	g.	g	3	g	g	g	g	7	t.	t	9	g	g	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	332	Section	Chapter	3	Eercise.	cm	3	cm	3	3	cm	3	cm	3	cm	3
cm	3	7	cm	3.	m	3	9.	m	3	cm	3	Eercise.7	km/h	km/h	3.	h.	km	West	to	east	3	km/h	(3	sf);	east	to	west	km/h	(3	sf)	g/cm	3	7	m	m	3	(3	sf)	9.	kg	km	Chapter	3	Shape,	space	and	measures	Eercise	3.	a	cm	b	cm	3	c	cm	d	3	cm	e.	cm	f.	cm	7	g	7.	cm	h.	cm	9	i	3.9	cm	j	cm	Eercise	3.	m	cm	n	cm	3	p	7cm	q	9cm	r.7	cm	s.	cm	7	t.	cm	u.	cm	9	v	3.	cm	w	9.	cm	Eercise	3.3
cm	3	cm	3	9.	cm	(	dp)	7.	cm	km	m	7	cm	37	km	9	m	(3	sf)	m	Eercise	3.	Chapter	Shape,	space	and	measures	3	Eercise.	Pupils	bearings	ma	differ	from	these	b.	3	3	(a)	3	(c)	(a)	(c)	77	(d)	Eercise.	Pupils	bearings	ma	differ	from	these	b.	(a)	(c)	7	(d)	97	(e)	Bearing	Back	bearing	(f)	Bearings	and	back	bearings	differ	b.	(a)	7	(c)	(d)	or	3	(e)	(f)	(g)	3	(h)	33	(i)	3
Route	Bearing	Route	Back	bearing	Eercise.3	A	to	B	37	B	to	A	37	C	to	D	7	D	to	C	97	E	to	F	9	F	to	E	7	G	to	H	H	to	G	I	to	J	3	J	to	I	3	A	to	B	B	to	A	B	to	C	C	to	B	3	C	to	D	D	to	C	7	D	to	E	E	to	D	E	to	A	3	A	to	E	Pupils	answers	ma	var	slightl	from	those	given	here.	(a)	a.	cm	b	7.	cm	(	dp)	c	3.	cm	(	dp)	d.7	cm	(	dp)	7	km	3	e.	cm	(	dp)	f.	cm	(	dp)	g	cm	h.	cm	(	dp)	j
3	cm	k.3	cm	(	dp)	km	B	l.9	cm	(	dp)	C	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	33	A	33	Section	Chapter	3	km	(c)	km	on	a	bearing	of	Pattern	:	(a).	km	P	Pattern	:	3	Area	3	units	Q	9	7.	km	R.	km	3.	km	on	a	bearing	of	3	3	(a)	7.	km	M	N.	km	S	Area	units	Pattern	:	3	Area	9	units	Position	3.7	km	on	a	bearing	of	(a)	3	km	3	(c)	Journe	Distance
(km)	Bearing	O	Kuala	Lumpur	to	Singapore	3	3	Singapore	to	Kuantan	3	Kuantan	to	Kuala	Lumpur	Journe	Distance	(km)	Bearing	London	to	Cambridge	Cambridge	to	Birmingham	3	Birmingham	to	Cardiff	7	Cardiff	to	London	Pupils	route,	distances	and	bearings.	Term	(total	area)	3	9	The	difference	between	successive	terms	increases	b	the	square	of
the	higher	position.	Area	of	th	pattern	3	units	Area	of	nth	pattern	n	(n	)	(n	)	ICT	activit	Pupils	should	find	that	Pthagoras	rule	holds	for	an	regular	shape	drawn	on	the	sides	of	a	rightangled	triangle.	Review	A	(a)	3	7	(c)	3	(a)	m	3	r	p	3	(c)	3	(a)	(c)	km/h	km	9.	g/cm	3	7.	g/cm	3	3	cm	9	cm	(a)	A	Distance	AB	3.	km	on	a	bearing	of	Chapter	Using	and	appling
mathematics/ict	Investigation	Pattern	area	unit	Pattern	area	units	km	Pattern	3	area	units	B	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	3	of	33	3	km	radar4	Section	Chapter	Review	B	(a)	9	(c)	(a)	p	q	3	m	3	(c)	t	3	(a)	9	(c)	7	km/h	h.7	g/cm	g	QR	cm,	QS.	cm	(	dp)	9	cm	(a)	3	km	B	Bearing	3	Distance	33	km	SECTION	TWO	Chapter	Number
Eercise	Eercise.	L	km	A	Eercise	Eercise	Eercise	Eercise.7.,.	3,.93,	3.,.,.,.,.	7,.	7,	Eercise.3	Chapter	7	Algebra	Eercise	7.	a,	b	3	c	3,	d	3	e,	f	3	g	3,	h	3	j,	k	l,	m	7	n,	p	7	q,	r	s,	t	u	7,	v	39	a,	b	c,	d	3	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	335	Section	Chapter	3	e,	f	3	g	3,	h	3	j,	k	l,	m	7	n,	p	3	n,	p	3	9	r,	s	t,	u	7	Eercise	7.	a,	b	c	3,	d	3	e,	f	3	g	3,
h	j,	k	l,	m	3	7	n,	p	q,	r	9	s,	t	3	u,	v	a,	b	c,	d	3	3	e	3,	f	g,	h	j,	k	3	l,	m	7	n,	p	3	r,	s	7	9	t,	u	9	t,	u	Eercise	7.3	a,	b	b,	c	3	d,	e	3	f	3,	g	h,	j	k,	l	7	m,	n	p	3,	q	9	r,	s	t,	u	3	Eercise	7.	Pupils	equations.	Eercise	7.	units	and	units	units	and	units	3	unit	and	3	units	units	and	3	units	units	and	units	units	and	units	7	unit	and	3	units	units	and	units	9	units	and	9	units	units
and	units	Eercise	7.,,	3	3,,,	Pupils	own	problems	and	solutions.	Chapter	Shape,	space	and	measures	Eercise.	(a)	Appro.	$7	Appro.	$3	(c)	Appro.	$3	(a)	Appro.	Appro.	(c)	Appro.	Eercise.	Pupils	graphs	leading	to	the	following	approimate	solutions.	km	miles	3	3	km	miles	3	km	3	miles	7	km/h	miles	per	hour	9	Appro.	miles	per	hour	97	km/s	Eercise.3
Appro.	F	Appro.	9	C	3	Appro.	F	Appro.	3	C	Appro.	37	C	Appro.	7	F	7	Appro.	33	F	Appro.	3	C	9	Appro.	C	Appro.	C	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	336	Section	Chapter	Eercise.	Pupils	graphs.	C	or	F	Eercise.	Pupils	graphs	showing	Cost	(	)	Mobile	phone	tariffs	compared	Bella	Time	(min)	Are	3	am	hour	km	km/h	7	km/h	hours	9
km	km/h	Travel	graph	Distance	(km)	7.am	second	famil	first	famil.am	9.am	Time	km/h.am.am.pm	Appro.	3	Appro.	3	3	Appro.	Appro.	3	7	Appro.	Appro.	9	If	Ase	makes	under	minutes	of	calls	per	month	If	Bella	makes	over	minutes	of	calls	per	month	Eercise..	s	m	3.7	s	m.	s	m	7	s	m	9.7	s	m	(.	km)	Eercise.7	Pupils	graphs	leading	to	the	following
approimate	solutions..	s	m	3.	s	9	m.	s	7	m	s	3	m	9.	s	3	m	(3.	km)	Eercise.	7am	(a)	km	km/h	Eercise.9	(a)	(a)	3	3	km/h	(a)	(i)	h	(ii)	km/h	(iii)	h	(c)	(i)	h	(ii)	km	(iii)	km/h	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	33	Distance	from	home	(km)	Distance	from	start	(km)	Salesman	s	journe	3	Time	3	Time	Train	journe	77	Section	Chapter	9	7	(d)
The	cclist	returning	to	the	starting	point	without	stopping	(e)	km/h	(f)	3	km/h	Chapter	9	Shape,	space	and	measures	Eercise	9.	opp	adj	hp	Eercise	9.	(a)	Pupils	drawings.	Pupils	measurements.	(c)	Appro..7	(pupils	answers	ma	var).	(d)	Pupils	drawings.	(e)	Ratio.7	each	time	(answers	ma	var	slightl).	(a)	Pupils	drawings.	Pupils	measurements.	(c)	Appro..7
(pupils	answers	ma	var).	(d)	Pupils	drawings.	(e)	Ratio.7	each	time	(answers	ma	var	slightl).	Eercise	9.3	opp	hp	(a)	Pupils	drawings.	Appro..3	(answers	ma	var	slightl).	(c),	(d)	Angle	Length	of	Length	of	Opposite	opposite	side	adjacent	side	adjacent	adj	3.	cm	cm..	cm.	hp	adj.9	cm	cm	cm.7	opp	Pupils	comments.	3	Results	will	be	affected	b	errors	in
measurements.	opp	hp	Eercise	9.	adj	adj.7.	(	dp)	Eercise	9.	hp	3.	(	dp).	(	dp)	opp	3	3.	(	dp).	(	dp)	7.	(	dp)	(	dp).	(	dp)	9.	(	dp)	3.7	(	dp)	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	7	of	338	Section	Chapter	Eercise	9..	cm	(	dp)	3.7	cm	(	dp)	3	7.	cm	(	dp).	cm	(	dp)	3.3	cm	(	dp).9	cm	(	dp)	7	3.	cm	(	dp)	7.	cm	(	dp)	9	3cm.	cm	(	dp)	Eercise	9.7.	cm	(
dp).	cm	(	dp)	3	3.	cm	(	dp).9	cm	(	dp).	cm	(	dp).	cm	(	dp)	7.	cm	(	dp)	33.3	cm	(	dp)	9	cm	3.	cm	(	dp)	Chapter	Using	and	appling	mathematics/ict	Investigation	Pupils	own	measurements	and	calculations.	ICT	activit	Pupils	own	conversion	graphs.	Review	A	(a).3	7	(c).	(a)..	(c).	7	3	(a)	(c)	7.	(a).	(c)	7.	(a)	3,	p,	q	(a)	p,	q	3	units	and	3	units	7.7	cm	(	dp)	9.	cm	(
dp)	9.	(	dp)	(a)	3	Car	journe	Distance	from	home	(km)	km	(c)	7.	km/h	3	Time	Review	B	(a)	(c)	9	(a).	9	(c).	3	(a)	(	dp)	(c).	(	dp)	(a)	7.3	(c)	(a)	p,	q	a	3,	b	(a)	p	3q	p	q	p,	q	(c)	units	7	7.	cm	(	dp).	cm	(	dp)	9	3.	(	dp)	(a)	Electricit	tariffs	When	units	are	consumed	in	a	threemonth	period	SECTION	THREE	Chapter	Number	Eercise.	a	9	b	3	c	7	d	e	f	3	7	g	h	7	9	i	j
Eercise.	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	33	Cost	(	)	3	tariff	B	tariff	A	3	Units	used9	Eercise.3	Eercise.	a	b	3	c	d	3	3	e	f	3	7	g	h	9	i	j	Eercise.	Section	3	Chapter	9	(a)	Lower	bound	7.,	upper	bound	(c)	(a)	Lower	bound.,	upper	bound...	(c)..	3	(a)	Lower	bound.,	upper	bound...	(c)..	(a)	Lower	bound	99.,	upper	bound	(c)	99..	(a)	Lower
bound.,	upper	bound	(c)	(a)	Lower	bound.,	upper	bound...	(c)..	7	(a)	Lower	bound.,	upper	bound	(c).	7.	(a)	Lower	bound.,	upper	bound	(c).	9.	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	9	of	3310	Section	3	Chapter	9	(a)	Lower	bound.,	upper	bound...	(c)..	(a)	Lower	bound.,	upper	bound...	(c)..	Eercise.	(a)	Lower	bound.,	upper	bound...	(a)
Lower	bound.,	upper	bound	(a)	Lower	bound	7.,	upper	bound	(a)	Lower	bound.,	upper	bound...	(a)	Lower	bound.7,	upper	bound..7.	(a)	Lower	bound.9,	upper	bound	(a)	Lower	bound.9,	upper	bound..9.	(a)	Lower	bound.,	upper	bound...	9	(a)	Lower	bound	7.37,	upper	bound	(a)	Lower	bound.,	upper	bound...	Eercise.7...	min	7.	s	t	min.	s	Width	3	Length
Pupils	questions.	Chapter	Algebra	3	Eercise.	(a)	3,	(a),	3	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	3311	Section	3	Chapter	3	(a)	(a),	(a),	7	(a)	3	3	3,,	(a)	(a),	3,	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	3312	Section	3	Chapter	9	(a)	(a)	3	3,	(a)	3	(a),	,.	3,	(a)	3	Eercise.	(a)	3,	(a),,	Checkpoint	Maths	3,	Hodder	&	Stoughton
Educational	of	3313	Section	3	Chapter	3	3	(a)	9	(a)	3,	7	(a)	3	(a)	(c)	Pupils	eplanations.	(a)	Pupils	descriptions.	(c)	An	infinite	number.	(d)	Pupils	eplanations.	An	infinite	number.	Eercise.3	Graph	3,	Graph	3,	3	Graph	3	3	3,	3	Graph	3,	3	Graph	No	solution	Graph	3	Infinite	number	of	3	solutions	Chapter	3	Shape,	space	and	measures	Eercise	3..	(	dp)	3.	(
dp)	3.	(	dp)	3.9	(	dp)	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	3	of	3314	Section	3	Chapter.	(	dp)	3	7.	(	dp).	(	dp)	9	7.	(	dp).	(	dp)	Eercise	cm	(	dp).	cm	(	dp)	3	cm.	cm	(	dp).7	cm	(	dp).	cm	(	dp)	7.	cm	(	dp)	3.7	cm	(	dp)	9.9	cm	(	dp).3	cm	(	dp)	Eercise	3.7	Angle	sin	Angle	(9	)	cos	(9	)	Eercise	cm	(	dp)	7.	cm	(	dp)	3.9	cm	(	dp).	cm	(	dp)	3.	cm	(	dp)
3.7	cm	(	dp)	7.7	cm	(	dp).7	cm	(	dp)	9.3	cm	(	dp).	cm	(	dp)	Eercise	(	dp)	3.3	(	dp).	(	dp)	9.	(	dp)	3.9	(	dp)	(	dp).	(	dp)	9.	(	dp)	7.3	(	dp)	Eercise	cm	(	dp).	cm	(	dp)	3	cm.	cm	(	dp).7	cm	(	dp).	cm	(	dp)	7.	cm	(	dp)	3.7	cm	(	dp)	9.9	cm	(	dp).3	cm	(	dp)	Eercise	3..7	cm	(	dp)	7.	cm	(	dp)	3.9	cm	(	dp).	cm	(	dp)	3.	cm	(	dp)	3.7	cm	(	dp)	7.7	cm	(	dp).7	cm	(	dp)	9.3	cm	(
dp).	cm	(	dp)	Eercise	3.	a	3.,	b	3.9,	cm.	cm,	9.	cm	3.9	cm,.3	cm.7	cm,	7.	cm	9.7	cm,	7.	cm.	cm,.3	cm	7	a.,	b	7.,	cm.9	cm,.	cm	9	9.	cm,	3.	cm	a	3.,	b	3.9,	cm	Chapter	Shape,	space	and	measures	7	Eercise.	Pupils	drawings	of	a	circle	with	a	radius	of	cm	and	centre	at	X.	Pupils	constructions	of	the	perpendicular	bisector	of	XY	(a)	Pupils	constructions	of	the
perpendicular	bisector	of	XY.	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	33	C	cm	cm	D	X	Y15	Section	3	Chapter	The	intersection	of	the	perpendicular	bisectors	of	XY	and	XZ.	X	Y	m	X	Y	m	The	intersection	of	two	circles	with	centres	at	L	and	M	and	radii	of	cm.	Z	Z	m	cm	L	M	(a),	Eercise.	(a),	3	m	m	3	m	3	m	3	m	3	m	7	m	m	(a),	m	(a),	m	m
m	m	m	m	7	(a)	(d)	3	(a)	(d)	(c)	Ale	km	A	Sofia	km	B	3	km	James	(d)	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	3316	Section	3	Chapter	(a),	3	(a)	m	m	3	Chapter	Using	and	appling	mathematics/ict	3	ICT	activit	Shortest	distance	AX	XB	3	m	m	m	3,	3,	3	Investigation	(a).	(	dp).	(	dp)	Review	3A	(a)	(i)	Lower	bound	9.,	upper	bound.	(ii)	9..	(i)
Lower	bound	99.,	upper	bound.	(ii)	99..	(a)	(i)	Lower	bound.,	upper	bound.	(ii)..	(i)	Lower	bound.7,	upper	bound.	(ii).7.	(a)	One	solution,	pupils	eplanations	No	solution,	pupils	eplanations	7	Triangle	is	right-angled	as	cos	p	9.3	cm	(	dp)	q.	cm	(	dp)	9	(a),	Pupils	constructions	of	the	perpendicular	bisector	of	XY.	(a),	R	3	m	Review	3B	m	(a)	(i)	Lower	bound.,
upper	bound.	(ii)	P	Q	m..	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	3317	Section	Chapter	7	(i)	(ii)	Lower	bound.,	upper	bound.	(a),	7	m	m..	(a)	(i)	Lower	bound	9.9,	upper	bound.	(ii)	m	m	m	m	(a)	(i)	Lower	bound	9.99,	upper	bound.	(ii),	3,	(a)	Infinite	number	of	solutions,	pupils	eplanations	No	solution,	pupils	eplanations	Not	a	right-
angled	triangle	as	sin	3	(a)	a.9	cm,	b.	cm	c	Pupils	constructions	of	the	perpendicular	bisectors	of	two	of	the	following:	PR,	QR	and	PQ.	The	point	of	intersection	is	the	point	equidistant	from	P,	Q	and	R.	SECTION	FOUR	Chapter	Algebra	Eercise.	(a)	7	(a)	3	(a)	(a)	(a)	3.	(a).	Eercise.	(a)	9	(a)	3	(a)	(a)	(a)	(a)	3	7	(a).	(a)	3	3	Eercise	Checkpoint	Maths	3,
Hodder	&	Stoughton	Educational	7	of	3318	Section	Chapter,,	7.,,	Chapter	7	Algebra	Eercise	7.	(a	)(a	)	(b	3)(b	)	3	(c	3)(c	)	(d	3)(d	)	(e	)(e	3)	(	f	)(	f	9)	7	(g	7)(g	)	(h	3)	9	(j	)	(k	)	Eercise	7.	(a	)(a	3)	(b	)(b	)	3	(c	)(c	)	(d	)(d	9)	(e	)(e	7)	(	f	)(	f	)	7	(g	3)	(h	7)	9	(j	)	(k	)	Eercise	(a	)(a	3)	(b	)(b	3)	3	(c	)(c	)	(d	7)(d	9)	(e	)(e	)	(	f	3)(	f	)	7	(g	9)(g	)	(h	3)(h	)	9	(j	)(j	)	(k	)(k	)
Eercise	7.	a,	a	3	b	3,	b	3	c	9,	c	d,	d	e,	e	f,	f	3	7	g,	g	3	h,	h	9	j,	j	7	k	3	l	m	3	n	p	q	r	7,	r	9	7	s,	s	t	3,	t	3	9	v,	v	w,	w	Eercise	7.	7	cm	and	cm	9	cm	and	cm	3	cm	and	9	cm	3cm	and	3	cm	9	cm	and	cm	cm	and	3	cm	7	cm	and	cm	cm	and	cm	9	cm	and	cm	cm	and	3	cm	Chapter	Shape,	space	and	measures	Eercise.	9.	cm	3.	cm	cm	cm	3	3.	cm	cm	3	7	Mercur	km	3
Venus	99	km	3	Earth	9	km	3	Mars	km	3	Jupiter	km	3	Saturn	9	km	3	Uranus	73	km	3	Neptune	9	km	3	Pluto	km	3	Eercise.	Eercise	7..	cm.7	mm	3.	cm.3	m	(a	3)	(b	).	cm.	cm	3	(c	)(c	)	(d	)(d	)	7	(a).	cm	Pupils	predictions.	(e	3)(e	)	(	f	)(	f	7)	(c).	cm	(d)	Pupils	comments.	7	(g	)(g	)	(h	9)(h	9)	(a).	cm	3	Pupils	predictions.	9	(j	)	(k	3)(k	3)	(c)	33.3	cm	3	(d)	Pupils
comments.	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	3319	Eercise.3	(a)	cm	3	3.	cm	3	(	dp)	(c).%	(	dp)	(a).	cm	3	(	dp)	73.	cm	3	(	dp)	(c).7%	(	dp)	3.	cm	cm	3.	cm	3.	cm	Chapter	9	Shape,	space	and	measures	9	Eercise	9..	m	(a)	3.9	m	(	dp)	3.	m	(	dp)	3	m.	km	(	dp)	9.	m	(	dp)	(a)	7.	km	(	dp)	3.	km	(	dp)	Eercise	9..	m	7.7	m	3	a.	(	dp),	b	9.	(	dp)
m	(a)	m	37.	m	(	dp)	(a).	m	(	dp)	9.	m	(	dp)	7	(a)	P:	km,	Q:	km.	km	(	dp)	(c).	km	(	dp)	(a)	7.	m	(	dp)	7.	m	(	dp)	(c)	9.	m	(	dp)	(d).	Chapter	Using	and	appling	mathematics/ict	Investigation	Review	A	(a)	7	(a)	3	3	(a)	(	3)(	)	(p	)(p	)	(c)	(	)(	)	(a),,	7	(a)	(	)(	),	or	equivalent	(note	9)	(c)	Base	length	cm,	height	cm	(a)	(	)	(c)	(	)	7	(d)	(note	)	7	(a)	9.	cm	3.	cm	cm	9	(a).	m	(
dp)	7.	(	dp)	(a).	m	(	dp).9	m	(	dp)	Review	B	(a).	(a)	7,	Section	Chapter	(a)	(	)(	)	(r	)(r	7)	(c)	(p	)	(a),	9,	(a)	(	)(	)	3	(note	9)	(c)	Base	length	cm,	height	3cm	(a)	(	)(	)	Pupils	investigations	and	results.	ICT	activit	(c)	3(	)(	)	(d)	(e)	Square	cm	cm,	Pupils	investigations	on	Pthagoras.	rectangle	cm	cm	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	9	of	3320
Section	Book	7	(a)	3	cm	3	7	cm	3	(a)	3.	cm	3	(	dp).	cm	3	(	dp)	(c)	cm	9	(a)	3m	3.9	(	dp)	(a).3	(	dp)	m	SECTION	FIVE	REVISION	Book	Section	(a)	(c).	(a)	37	(c)	3	3	(a)	Appro.	Appro.	(a)	a	b	(c)	c	(a)	Pupils	drawings	of	a	angle.	Pupils	drawings	of	a	angle.	(c)	Pupils	drawings	of	a	angle.	(d)	Pupils	drawings	of	a	7	angle.	(a)	Pupils	constructions.	A	3,	B,	C	9	7
%	Frequenc	Student	s	travel	%	3	car	bus	walk	%	9%	ccle	Milk	consumption	3	Number	of	litres	9	Frequenc	Note:	the	percentages	do	not	add	up	to	%,	due	to	rounding.	Section	(a)	7	(c)	3	(a)..	(c).7	3	3,	9,	3,	37,,	3,	7,,,	7,,,,	3,,	7,	7,	3	7	(a),	3,	(c),	(d)	3,	9	(a)	3n	n	9	(a)	9%	Other	%	USA	Spain	%	Ital	%	%	Egpt	7%	%	Portugal	Greece	D	Number	of	sweets
Holida	destinations	Sweets	in	packets	Trapezium	(a)	Frequenc	table	will	var	according	to	grouping.	Pupils	histograms.	A	C	B	%	France	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	3321	Section	Book	Section	3	(a)	3	(c)	9	(d)	(a)	9	(c)	3	(a)	%.%	(c)	7%	(d)	%	(a)..	(c).	(d).	(a)	9	(a)	Section	9	(c)	(a)	(c)	(a)	(c)	3	9	(a)	a	b	3	(c)	bc	c	(d)	a	9ab	3ac	(a)
a	b	p	pq	q	(c)	mn	m	3n	(d)	m	mn	n	7	3	A	(a)	3	(c)	7	(a)	C	D	B	Mean.,	median,	mode	and	9	Mean	3.	s	(	dp),	range	s	Mean	9.9,	median	Section	3.	cm	:	:	3	3	9,	9,	3,	(a)	3	Pupils	constructions..	cm	7	3.	cm	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	3322	Section	Book	Book	Section	Depart	3	9	Arrive	(a)..	(c)	3	(a)	(	)	(	)	(	3)	(c)	((	3)	(9	))	(a)	9	(c)
Pupils	drawings	of	a	circle	with	a	radius,	tangent,	minor	arc	and	sector	labelled.	Pupils	constructions.	7	Pupils	constructions.	Pupils	questions.	Section	(a)	9.	m	7	m	(c).	m	(a)	3	kg	kg	(c).7	kg	3	(a)	ml	ml	(c)	ml	(a)	a	b	(c)	c	(a).3	cm	(	dp).	cm	(	dp)	(a)	37.7	cm	(	dp).	cm	(	dp)	7	(a)	7.	cm	(	dp).	cm	(	dp)	73.3	cm	9	Pupils	drawings	of	the	net.	One	possibilit	is:
Section	3	(a)	a	is	less	than	b	is	greater	than	(c)	c	is	not	equal	to	(d)	d	is	less	than	or	equal	to	(a)	a	b	b	(c)	b	c	d	3	(a)	(c)	(a)	p	3	z	l	(c)	3l	m	(a)	3	n	m	p	q	(c)	q	p	Pupils	eplanations	and	diagrams.	7	(a)	cm	cm	3	cm	Pupils	drawings	of	the	net.	One	possibilit	is:	cm	cm	cm	cm	(a)	3	9	(a)	a	3	therefore	angles	are	7	and	a,	b,	c,	d	3,	e,	f	Pupils	eplanations.
Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	3323	Section.%	(a).%	profit	3.%	loss	(c)	%	profit	3	(a)	(a	)	3(a	b	c)	(c)	7(3	)	(a)	3a(b	a)	(3	)	(c)	9ab(ab	3bz	az)	(a)	(	3)(a	b)	(p	q)(	z)	cm	3	7	cm	cm	9	(a)	3	or	(c)	7	(a)	or	3	(c)	Section	(a)	(a)	3	or	cm	9cm	9	(a)	Class	B	is	more	likel	to	be	mied	abilit.	Pupils	eplanations.	Book	3	Section	(a)	(c)	(a)	a	b	3	c	p
3	(a)	9	a	km/h	km	3	g	7	3	cm.	cm	(	dp)	9.9	cm	(	dp)	Pupils	scale	drawings.	3	(a)	(a)	AB	km,	BC	77	km	7	3	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	3	of	33	Frequenc	3	Frequenc	3	Girls	heights	3	7	Grouped	height	(cm)	Section	Book	3	Maths	test	results	Class	A	Class	B	Grouped	percentage24	Section	Book	3	Section	(a)	7.	9	(a)	(a)	7.	(a)	(a)
p,	q	m,	n,	7	3.	cm	(	dp)	9.	cm	(	dp)	9.	(	dp)	73	K	Section	3	(a)	Lower	bound.	s,	upper	bound.	s..	(c).	h.	(a)	Lower	bound	3.	s,	upper	bound	3.9	s	(a)	Pupils	descriptions.	(c)	None	(d)	There	are	no	solutions	because	the	lines	do	not	intersect.	(a)	9cm.	cm	(	dp)	7	(a).9	Yes,	because	cos	3	9	(a),	3	m	A	3	B	m	(c)	3.	t	(a),,	(c)	m	(a)	3	m	A	B	m	m	(c)	(d)	A	B	m	m
Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	3325	Section	Chapter	(a),	Perpendicular	bisector	of	XY	ending	at	the	point	of	intersection	of	two	circles	with	radii	cm	and	with	centres	at	X	and	Y.	SECTION	SIX	-	EXTENSION	Chapter	Number	3	Eercise.	X	Section	(a)	(a)	Y	cm	Eercise	Eercise	(c)	3	3	(a)	(	)(	3)	(	7)(	3)	(a),	(a)	(	)(	)	(note	)	(c)
Length	7	cm,	width	cm	(a)	(	)(	)	(note	)	(c)	Base	length	cm,	height	cm	7.	cm	3	(	dp)	7	cm	(a).3	m	(	dp)	(a)	3.	(	dp).7	m	Eercise.	(a)	(c)	(d)	(a)	3	(c)	3	(d)	3	3	(a)	7	(c)	(d)	ears	%	7	%	9	%	Chapter	Algebra	Eercise.,,	3	3	3,,	No	solution	Eercise.	(a)	3	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	3326	Section	Chapter	(a)	(c),	3	3	(a)	(c),	(a)	(c),	(c),	3
(a)	(c)	3	(a)	3	3	(c).3,.7	7	(a)	(c),	3	(a)	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	of	3327	Section	Chapter	7	(c)	No	solution	3	Eercise.3	(a)	(	)(	)	(d)	3...	(e)	Square	side	length	3	cm	Triangle	base	length	3	cm,	triangle	height	3	cm	3	(a)	(r	)	3(r	)	r	9..,.	(c)	Length.	cm,	width	3.	cm	3	r	(a)	Area	A	m	cm,	area	B	(m	)	cm	(m	)	3m	(c)	m.,	m	7.	(c)	X:
radius.	cm,	Y:	radius.	cm	(a)	(	)	(	3)	(c)	(	)	(	3)	(d)	m	(d)	3	cm	3	(a)	(	)	(c)	(	)	(d).	cm	(a)	(	)	(c)	(	)	(e)	Appro..9	cm	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	7	of	3328	Section	Chapter	3	Chapter	3	Shape,	space	and	measures	Eercise	Eercise	3.	units	to	the	right	and	units	verticall	upwards	unit	to	the	right	and	units	verticall	3	units	to	the	right
and	9	units	verticall	downwards	units	to	the	left	and	units	verticall	upwards	units	to	the	left	and	units	verticall	downwards	units	horizontall	and	unit	verticall	downwards	7	units	to	the	left	and	units	verticall	unit	to	the	right	and	units	verticall	downwards	Eercise	(a)	(c)	(d)	3	(e)	3	(a)	(c)	(d)	3	7	(e)	(f)	(g)	(h)	3	E	Eercise	3.	(a)	(c)	3	(d)	(a)	(c)	3	(d)	3	(a)	9
(c)	(d)	3	(e)	(f)	(g)	3	(h)	Same	magnitude	but	opposite	direction,	resulting	in	change	of	sign.	(i)	Same	magnitude	but	opposite	direction,	resulting	in	change	of	sign	Chapter	Handling	data	Eercise.	(a)	Class	A	Class	B	3	9	Grouped	percentage	Frequenc	Cumulative	frequenc	D	A	B	Grouped	percentage	Frequenc	Cumulative	frequenc	C	9	3	Checkpoint
Maths	3,	Hodder	&	Stoughton	Educational	of	3329	Section	Chapter	9	Cumulative	frequenc	Cumulative	frequenc	(c)	Median	class	A	%,	median	class	B	%	(d)	IQR	class	A	%,	IQR	class	B	%	(e)	Pupils	comparisons	of	both	classes,	for	eample	class	A	results	more	spread	out	than	class	B.	(a)	Bos	Girls	Class	A	cumulative	frequenc	graph	3	Percentage
Grouped	height	(cm)	Frequenc	Cumulative	frequenc	Grouped	height	(cm)	Frequenc	Cumulative	frequenc	Class	B	cumulative	frequenc	graph	3	Percentage	Cumulative	frequenc	Cumulative	frequenc	3	(c)	Median	height	for	bos	cm,	median	height	for	girls	cm	(d)	IQR	bos	cm,	IQR	girls	cm	(e)	Pupils	comparisons,	for	eample	similar	spread,	but	bos
median	height	is	approimatel	cm	taller	than	girls.	3	(a)	Motorwa	Cumulative	frequenc,	height	:	bos	3	Smaller	roads	3	Height	(cm)	7	Cumulative	frequenc,	height	:	girls	3	Height	(cm)	7	Grouped	time	(min)	Frequenc	Cumulative	frequenc	t	3	3	t	3	3	t	t	t	t	9	t	t	Grouped	time	(min)	Frequenc	Cumulative	frequenc	3	t	t	9	t	Checkpoint	Maths	3,	Hodder	&
Stoughton	Educational	9	of	3330	3	Section	Chapter	Cumulative	frequenc	Cumulative	frequenc	(c)	Motorwa	median	3	min,	small	roads	median	min	(d)	IQR	motorwa	min,	IQR	small	roads	min	(e)	Pupils	conclusion,	for	eample	median	times	for	motorwa	are	lower,	but	there	is	a	larger	range	in	times	for	the	motorwa.	(a)	Resort	A	Cumulative	frequenc	:
motorwa	times	3	Time	(min)	7	9	Cumulative	frequenc	:	Small	road	times	3	Grouped	ma.	dail	temperature	(	C)	Time	(min)	7	Frequenc	9	Cumulative	frequenc	t	t	3	9	Resort	B	Grouped	ma.	dail	temperature	(	C)	Frequenc	(c)	Median	resort	A.	C,	median	resort	B	3	C	Cumulative	frequenc	t	t	t	t	3	3	t	3	t	3	3	t	t	t	t	(d)	IQR	resort	A	7.	C,	IQR	resort	B	C	(e)
Pupils	conclusion,	for	eample	median	temperature	of	resort	A	is	slightl	higher	than	B,	but	resort	B	has	a	more	consistent	temperature	than	A.	Checkpoint	Maths	3,	Hodder	&	Stoughton	Educational	3	of	33	Cumulative	frequenc	Cumulative	frequenc	Cumulative	frequenc	:	resort	A	3	3	Temp	(	C)	3	Cumulative	frequenc	:	resort	B	Temp	(	C)	331	Section
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