
Algebra	2	Honor	 	 	 9.3.1	Relative	Frequency	Histograms		 	 Name____________	
	

	
Def:	relative	frequency	histogram:	A	relative	frequency	histogram	helps	you	find	the	proportion	of	the	
population	with	a	certain	characteristic.	

	
9-70.	In	order	to	make	the	standard	deviation	of	a	sample	more	closely	estimate	the	population	standard	
deviation,	statisticians	modify	the	way	they	calculate	the	standard	deviation	for	a	sample.	

a) If	the	data	set	contains	the	entire	population,	you	divide	by	n,	the	number	of	values	in	the	data	set,	
when	finding	the	population	standard	deviation.	If	the	data	set	is	a	sample	from	the	population,	you	
divide	by	n	−1	to	find	the	sample	standard	deviation.	Which	standard	deviation	has	a	larger	value?	

	
	
	
	

b) One	of	the	reasons	the	sample	standard	deviation	needs	to	be	increased	has	to	do	with	outliers.	Why	
might	the	presence	of	outliers	in	the	population	make	the	standard	deviation	of	a	sample	too	small	
compared	to	the	standard	deviation	of	the	population?	

	
	
	
	

c) In	an	effort	to	determine	the	amount	of	food	a	male	yellow-billed	magpie	eats	in	a	day,	
a	sample	of	5	birds	from	pet	stores	was	observed.	The	birds	ate	the	following	amount	of	
food:	60,	60,	50,	40,	and	50	grams.		Explore	the	functions	on	your	calculator	to	find	the	
mean	and	the	sample	standard	deviation	for	the	five	birds.	

	
	

d) What	if	the	five	birds	were	the	entire	population	of	birds?	What	would	the	mean	and	population	
standard	deviation	be?		

	

The sample standard deviation can be found by pressing  … “CALC” “1:1-Var Stats” and reading the 
line “Sx=”.  In part (d), students will read the line “σx=” for the population standard deviation.  (Mean is 
calculated the same way for samples and for populations.) 

	
	
9-71.	VISORS	FOR	RUNNERS,	Part	1	
The	Style	&	Comfort	Headgear	Company	makes	printed	visors	as	gifts	for	women	running	in	charity	
marathons.	Marathons	in	different	cities	have	different	
numbers	of	participants.	S	&	C	Headgear	needs	a	method	for	
deciding	how	many	visors	of	each	size	to	print	for	each	event.	
The	company	collected	the	data	below	for	women’s	head	
circumference	by	measuring	40	randomly	selected	runners	at	
charity	events.			

a) What	are	the	mean	head	circumference	and	standard	deviation	for	these	women?	



	

b) On	your	calculator,	make	a	histogram	of	the	distribution	of	women’s	head	circumferences	and	sketch	
it.	Use	an	interval	from	50	cm	to	57	cm	with	a	bin	width	of	1.	

	
	

c) Hat	size	is	determined	by	the	whole-number	portion	of	a	woman’s	head	circumference.	For	example,	a	
woman	with	a	head	measuring	55.8	cm	would	need	a	size	55	hat.	According	to	your	histogram,	how	
many	women	in	this	sample	need	a	size	52	hat?	

	
	

d) What	percent	of	the	women	in	this	sample	have	a	hat	size	less	than	54?	

	
	

use the  button on their calculator to find the height of a histogram bar.  They can also 

press  set Ymin = −4 so the trace is easier to see.	
	

	
Def:	Relative	Frequencies:	Relative	frequencies	are	ratios	or	percentages.		For	example,	if	60	people	are	

asked,	and	15	people	prefer	“red,”	the	relative	frequency	of	people	preferring	red	is		 =	25	%.		
	

	
9-72.	Questions	about	percentages,	like	those	in	part	(d)	of	problem	9-71	above,	are	easier	to	answer	if	you	
make	a	table	of	relative	frequencies.	Relative	frequency	is	the	proportion	of	hats:	the	percent	of	hats	in	that	
size	out	of	the	total	40	hats,	written	as	a	decimal.	
Copy	and	complete	the	following	table.		
	
	
	
	
	 	
	
	
	
	

a) Your	teacher	will	show	you	how	to	make	a	relative	frequency	histogram	from	the	table	above.	Sketch	
the	relative	frequency	histogram.	Label	the	top	of	each	bar	with	its	relative	frequency.		

	
	
	



b) What	do	you	notice	about	the	shape	of	the	relative	frequency	histogram?	

	

c) Relative	frequency	histograms	make	percentages	easier	to	visualize.	Use	the	histogram	to	compute	the	
percent	of	hats	in	this	sample	between	size	52	and	55.	

	
	

d) What	percent	of	hats	in	this	sample	are	below	size	56?	Show	a	computation.	

	
	

In List1 on your calculator, enter the bins.  In List2, enter the relative frequencies.  Your calculator screen 

should look like the one at right.   

On your calculator, make a relative frequency histogram from these two lists.  Tell your calculator the relative 
frequency is in List2 by entering Freq:L2 on the STAT PLOT screen as shown at right: 

Use the  button on their calculators to find the height of a histogram bar, as they did in part (c) of 
problem 9-71.  

The sum of the bars is always 1 (or 100%).  Later on, this will transfer to the notion that the area under the 
normal distribution is 1. 

	
9-73.	CHARITY	RACE	TIMES,	Part	1	
The	40	women	in	the	sample	recorded	their	race	times	in	various	charity	5K	races	in	the	table	to	the	right.			
	

a) Find	the	mean	and	standard	deviation	of	the	race	times	to	four	
decimal	places.	Justify	your	choice	of	standard	deviation.	

	

b) Create	a	relative	frequency	histogram	with	your	calculator,	and	sketch	it.	Use	an	interval	from	19	to	27	
with	a	bin	width	of	1.	Label	the	top	of	each	bar	with	its	relative	frequency.	(Make	a	relative	frequency	
table	first.)	

	

c) Use	the	relative	frequencies	on	your	histogram	to	calculate	the	percentage	of	racers	in	this	sample	that	
had	a	time	faster	than	22	minutes.	Remember,	smaller	times	are	faster.	



	

d) What	percentage	of	racers	in	this	sample	completed	a	race	between	22	and	25	minutes?	What	is	the	
relationship	between	the	area	of	the	bars	and	the	percentage	of	the	population?	

	
	
9-74.	LEARNING	LOG	
With	your	team,	discuss	the	similarities	and	differences	between	a	histogram	and	a	relative	frequency	
histogram	as	a	way	to	represent	a	distribution	of	single-variable	data.	What	is	the	meaning	of	the	area	of	the	
bars	on	a	relative	frequency	histogram?	Summarize	the	directions	for	creating	a	relative	frequency	histogram,	
including	examples.	Title	this	entry	“Relative	Frequency	Histograms”	and	label	it	with	today’s	date.	
	
	
	

	
9.3.1	Homework:	

	
9-75.	Bias	can	take	many	forms.	Sometimes	it	is	created	unintentionally	by	conditions	in	an	experiment.	Other	
times	it	is	more	intentional.	For	each	example	below,	comment	on	possible	bias.		Homework	Help	✎	

a) In	a	TV	commercial	an	interviewer	asks	people	on	the	street	to	name	their	favorite	radio	station.	All	
five	that	he	asked	claimed	the	same	station	as	their	favorite.	

b) A	university	campus	wants	to	increase	fees	in	order	to	build	a	new	recreation	hall.	It	surveys	students	
to	determine	support.	Survey	booths	are	placed	outside	the	university	gym.	The	resulting	survey	
showed	overwhelming	support.	

c) A	study	shows	that	many	more	accidents	occur	on	I-95	during	the	day	than	at	night.	Is	it	therefore	
safer	to	drive	at	night?	

d) An	active	citizens’	group	claimed	that	a	nuclear	facility	was	operating	at	below	average	safety	levels	
and	therefore	should	be	shut	down.	

9-76.	Design	experiments	for	the	following	statistical	questions.	If	it	would	be	unethical	to	conduct	such	an	
experiment,	state	why.		Homework	Help	✎	

a) “Does	listening	to	classical	music	during	a	math	test	improve	scores?”	
b) “Do	seat	belts	save	lives	in	car	crashes?”	
c) “Does	vitamin	C	help	prevent	colds?”	

9-77.	Simplify	each	expression	below.		Homework	Help	✎	

a) 3−2	·	34	
b) 3−4	·	34	
c) (3−1	+	3−3)	·	34	

d) 	

9-78.	John	has	to	graph	a	set	of	parabolas	of	the	form	y	=	x2	−	4x	+	2n	where	n	is	an	integer	and	0	≤	n	≤	6.	What	
is	the	probability	that	one	of	these	parabolas,	chosen	at	random,	will	have:			



	
a) One	x-intercept?	
b) Two	x-intercepts?	
c) No	x-intercepts?	

9-78	HW	eTool	(Desmos).		Homework	Help	✎		Click	in	the	lower	right	corner	of	the	graph	to	view	it	in	full-
screen	mode.	Desmos	Accessibility	

9-80.	Denae	and	Gina	were	trying	to	solve	 +	 	=	5.		They	knew	they	would	have	to	square	the	

equation	to	get	rid	of	the	radicals,	but	when	they	tried	it,	they	got	x	+	5	+2 	+	x	=	25,	which	did	
not	look	much	easier	to	deal	with.	Gina	had	an	idea.	
	

	
	
“Let’s	start	by	putting	the	radicals	on	opposite	sides	of	the	equation	and	then	squaring,”	she	said.	Her	work	is	
shown	at	right.	
“But	there’s	still	a	radical!”	she	exclaimed,	disappointed.	
“That’s	okay,”	said	Denae,	“there’s	only	one	now,	so	we	can	get	the	term	with	the	radical	by	itself	and	then	
square	everything	again.”		Homework	Help	✎	

a) Follow	Denae’s	advice	and	solve	this	equation.	

b) Use	Denae	and	Gina’s	method	to	solve	 .	

9-81.	If	you	deposit	$1000	into	an	account	that	pays	6%	annual	interest	compounded	monthly,	how	long	do	
you	have	to	wait	until	the	account	is	worth	$4000?		Homework	Help	✎	
	
	
9-83.	You	are	given	a	bag	that	you	are	told	contains	eight	marbles.	You	draw	out	a	marble,	record	its	color,	
and	put	it	back.		Homework	Help	✎	

a) If	you	repeat	this	eight	times	and	you	do	not	record	any	red	marbles,	can	you	conclude	that	there	are	
not	any	red	marbles	in	the	bag?	Explain.	

b) If	you	repeat	this	100	times	and	you	do	not	record	any	red	marbles,	can	you	conclude	that	there	are	
not	any	red	marbles	in	the	bag?	Explain.	

c) How	many	times	do	you	have	to	draw	marbles	(putting	them	back	each	time)	to	be	absolutely	certain	
that	there	are	no	red	marbles	in	the	bag?	

	
	
	
	
	
	
	



Answers:	
9-75.	See	below:	
They	will	not	show	the	people	who	named	other	stations	or	people	saw	the		station	logo	and	knew	what	
station	the	interviewer	was	from.		
Surveying	outside	the	gym	does	not	give	you	a	random	sample.		
No;	more	people	drive	during	the	day.		You	should	look	at	the	probability	of	being	in	an	accident.		
About	half	of	all	power	plants	are	below	average.		It	does	not	mean	that	it	is	at	unsafe.		
9-76.	See	below:	
The	simplest	way	to	set	up	this	study	would	be	to	get	a	large	group	of	volunteers	and	randomly	assign	them	to	
two	groups	who	will	take	the	same	math	test	in	different	rooms.		In	one	room	classical	music	is	played	and	no	
music	is	played	in	the	other	(control	group).		The	scores	from	the	groups	could	be	averaged	and	compared.		An	
expanded	version	of	the	experiment	could	have	additional	groups	listening	to	other	kinds	of	music	while	
taking	the	test	for	comparison.		
People	would	need	to	be	randomly	assigned	to	random	cars	that	will	crash.		One	group	would	wear	seatbelts	
the	other	would	not	and	the	percentage	of	fatalities	would	be	measured	and	compared.		Clearly	this	is	not	
ethical	but	reasonable	results	might	be	obtained	in	an	experiment	using	crash	dummies	instead	of	human	
subjects.	
A	large	group	of	volunteers	would	be	randomly	selected	and	exposed	to	a	cold	virus.		The	subjects	would	be	
randomly	assigned	to	two	treatment	groups.		One	group	gets	a	daily	vitamin	C	supplement	and	the	other	
group	receives	a	daily	placebo.		The	percentage	of	each	group	that	contracts	a	cold	could	be	calculated	and	
compared.		
9-77.	See	below:	
32	=	9	
30	=	1	
33	+	31	=	27	+	3	=	30	

− 	
9-78.		See	below:	

n	=	2;	 	

n	=	0,	1;	 	

n	=	3,	4,	5,	6;	 	
	
9-80.		See	below:	
x	=	4	
x	=	9	
9-81.	≈	278	months	or	23	years	
	
9-83.	See	below:	
No.		
No.		No	number	of	trials	will	confirm	that	there	are	no	red	ones.	
Not	possible.	
	
	


