
We	will	explore	percent,	
interest,	loans,	annuities,	and	
amortization.		



We	want	to	understand	percent,	
convert	between	percents,	decimals	
and	fractions,	and	apply	the	percent	

equation/percent	proportion	to	
problems	



Defini&on	–	Percent	means	“_____	__________”.	
There	are	three	ways	to	write	“per	hundred”:	

	As	a	frac&on:____________	

		

	As	a	decimal:____________	

		

	As	a	percent:____________	



Example	1)	Complete	each	table	below	by	converting	
the	number	to	a	fraction,	decimal,	and/or	percent	
(write	your	fractions		in	simplest	form).	

(a)	

	

	

(b)	

	

Fraction	 Decimal	 Percent	

9/25	

Fraction	 Decimal	 Percent	

0.16	



Example	2)	Complete	each	table	below	by	converting	
the	number	to	a	fraction,	decimal,	and/or	percent	
(write	your	fractions		in	simplest	form).	

(a)	

	

	

(b)	

	

Fraction	 Decimal	 Percent	

34%	

Fraction	 Decimal	 Percent	

0.8%	



Defini&on	–	Percent	Change	Equa/on.	
____________	__________	is	given	by	

	

	

	

*If	you	get	a	nega&ve	answer,	it	is	a	percent	
decrease.	Be	sure	to	convert	your	answer	from	a	
decimal	to	a	percentage.	



Example	3)	According	to	the	Office	of	Management	and	
Budget	(OMB)	in	Washington,	D.C.,	in	1970	the	U.S.	
spent	$82	billion	for	defense	at	a	time	when	the	federal	
budget	was	$196	billion.	In	2004,	defense	spending	was	
$454	billion	and	the	budget	was	$2,318	billion.		

(a) What	percent	of	the	budget	was	defense	in	1970?	

	

(b) In	2004?	

	

(c) Find	the	percent	change	in	defense	spending	from	
1970	to	2004	



Example	4)	Think,	Pair,	Share.	This	year	the	out-of-
state	tuition	and	fees	at	Rutgers	university	is	$30,023	
(room	and	board	not	included).	In	2009,	tuition	and	
fees	were	$22,518.	Find	the	percent	increase	from	2009	
to	the	present.	



Defini&on	–	The	__________	__________	is	given	
by	

	

	

where	“percent”	is	wriGen	as	a	decimal,	the	“base”	
is	the	whole	total,	and	“amount”	is	the	part.	

example)	What	is	30%	of	120?	



Example	5)	Evaluate.	Round	each	answer	to	the	
nearest	hundredth,	if	necessary.	

(a) What	is	22%	of	480?	

(b) 	90	is	what	percent	of	45?	

(c) 84	is	16%	of	what	number?	

(d) 230	is	what	percent	of	980?	



Example	6)	In	the	2003-2004	season,	the	Indiana	Pacers	
had	a	record	of	61	wins	and	21	losses.	(a)	What	percent	
of	their	games	did	they	win?	(b)	What	percent	of	their	
games	did	they	lose?	



Example	7)	In	2004,	there	were	5,741	MP3	players	sold	
in	the	United	States,	an	increase	of	89.41%	over	2003.	
How	many	MP3	players	were	sold	in	the	U.S.	in	2003?	



Exit	Question)	What	is	0.02%	of	$40,000?		



We	will	explore	the	simple	interest	
formula,	use	the	compound	interest	
formula	to	find	future	value,	and	use	
the	compound	interest	formula	to	

compare	investments.	



Remark	–	_________	___________	is	a	straight	
forward	way	to	compute	interest.	The	amount	you	
deposit	in	an	account	is	called	the	_____________.	
The	bank	specifies	an	interest	________	as	a	
percentage	of	your	deposit.	The	___________	
__________	is	given	by	

	

	

where	“I”	is	the	___________	earned,	“P”	is	the	
____________,	“r”	is	the	annual		_________,	and	
“t”	is	the	_________.	



Example	1)	You	deposit	$500	in	a	bank	account	paying	
6%	annual	interest.	How	much	interest	do	you	earn	in	4	
years?	

	

	

Example	2)	You	deposit	$2,000	in	a	bank	account	
earning	7%	interest.	How	much	interest	do	you	earn	in	
18	months?	



Remark	–	To	find	the	_________	________	of	an	
account	–	the	amount	“A”	that	will	be	in	the	account	
aJer	interest	is	added	to	the	principal.	Symbolically,	
we	can	write	“A	=	P	+	I”.	But,	we	can	rewrite	this	as	

	

	

Where	“A”	is	the	_________	_______,	“P”	is	the	
____________,	“r”	is	the	annual	_______,	and	“t”	is	
the	________.	



Example	3)	Assume	that	you	deposit	$1,000	in	a	bank	
account	paying	3%	annual	interest,	and	leave	the	
money	for	6	years.	Find	the	future	value	of	the	account	
after	the	six	years.	



Example	3)	Assume	that	you	deposit	$5,000	in	a	bank	
account	paying	7%	annual	interest,	and	leave	the	
money	for	10	years.	Find	the	future	value	of	the	
account	after	the	six	years.	



Example	4)	Suppose	that	you	plan	to	save	$2,500	to	
take	a	skiing	trip	in	two	years.	Your	bank	offers	a	
“Certificate	of	Deposit”	(CD)	that	pays	4%	annual	
interest	computed	using	simple	interest.	How	much	
money	must	you	deposit	in	the	CD	to	have	the	
necessary	money	in	two	years?	



Remark	–	If	you	leave	money	in	a	bank	account,	it	seems	
fair	that	the	money	should	compound	interest.	If	the	
interest	is	added	every	year,	it	is	______________	
_____________.	If	it	is	added	every	three	months,	we	say	it	
is	________________	______________.	Interest	can	be	
compounded	monthly	and	daily	as	well.	

Example)	Suppose	you	deposit	$2,500	in	an	account,	
compounded	annually	at	4%.	How	much	money	would	be	in	
the	account	aPer	two	years?	

	

	

	



Defini&on	–	Compound	Interest	Formula	–	In	general,	
if	we	deposit	a	___________	“P”	in	an	account	paying	
annual	__________	“r”	for	“t”	_________,	then	the	
future	value	of	the	account	is	given	by	

	

Example)	Suppose	you	deposit	$2,500	in	an	account	
that	compounds	annually	at	4%.	How	much	will	be	in	
the	account	aPer	30	years?	



Example	5)	Suppose	that	after	3	years	you	have	
$11,576.25	dollars	in	your	savings	account,	which	
compounds	interest	annually	at	5%.	What	was	the	
initial	deposit	you	made	3	years	ago?	



Defini&on	–	Compound	Interest	Formula	–	Assume	
that	an	account	with	principal	“P”	is	paying	annual	
interest	rate	“r”	and	compounds	“n”	&mes	per	year	
for	“t”	years.	Then	the	future	value	“A”	is	given	by	

	

	

Example)	Suppose	you	deposit	$2,500	in	an	account	
that	compounds	monthly	at	an	annual	rate	of	4%.	
How	much	will	be	in	the	account	aPer	30	years?	



Example	6a)	You	decide	to	purchase	a	$10,000	CD	at	
Bank	of	America.	The	interest	compound	quarterly	at	
5%.	How	much	money	will	be	in	the	account	after	8	
years?	

	

	

Example	6b)	Suppose	that	Chase	bank	offers	the	same	
CD	rate,	but	compounds	monthly.	How	much	money	
will	be	in	the	account	after	8	years?	



Example	7)	Challenge.	Mike	is	saving	for	a	trip	to	Italy,	
and	needs	$7,500.	He	put	$5,000	in	an	account	that	
earns	8%	interest	compounded	annually.	After	how	
many	years	will	he	have	$7,500?	(Hint:	you	need	to	use	
logs	to	solve!)	



Example	8)	Challenge.	Steph	Curry	is	negotiating	a	new	
contract	with	the	Warriors.	In	order	to	reduce	his	
current	taxes,	the	Warriors	have	agreed	to	defer	a	$1.4	
million	bonus	to	be	paid	as	$1.68	million	in	two	years.	If	
the	Warriors	invest	$1.4	million	now,	what	interest	rate	
would	they	need	to	have	$1.68	million	at	the	end	of	
two	years	to	pay	Steph	Curry?	



Exit	Question)	You	deposit	$3,000	in	a	CD	that	earns	
9%	interest,	compounded	monthly.	How	much	
money	will	be	in	the	account	after	5	years?	



We	want	to	determine	payments	for	a	
loan,	compute	finance	charges	on	a	
credit	card,	and	compare	credit	card	

finance	charge	methods	



Remark	–	Suppose	you	buy	furniture	for	$1,100,	and	
you	pay	for	it	monthly.	You	are	paying	an	
“_____________	________”,	and	each	payment	is	an	
installment.	Loans	having	a	fixed	number	of	payments	
are	called	___________-______	credit	agreements,	
and	we	use	Simple	Interest	to	determine	the	the	
finance	charge	on	the	loan.	

	



Defini&on	-	_______-_____	_____________	
____________.	The	formula	for	determining	the	
monthly	payment	of	an	installment	loan	is	given	by	

	

	

where	“P”	is	the	amount	of	the	loan,	“I”	is	the	amount	
of	interest	due	on	the	loan,	and	“n”	is	the	number	of	
monthly	payments.	



Example	1)	You	have	decided	to	purchase	a	new	home	
theater	system,	which	has	a	list	price	of	$720.	You	
intend	to	take	out	an	installment	loan	for	two	years	at	
an	annual	interest	rate	of	18%.	If	the	store	is	using	the	
add-on	interest	method,	what	will	be	your	monthly	
payments?	



Example	1b)	In	order	to	purchase	a	used	Honda	Civic	for	
$12,500,	you	take	a	loan	out	for	5	years.	The	annual	
interest	rate	on	the	loan	is	3%.	Use	the	add-on	method	
to	compute	your	monthly	payments	over	the	life	of	the	
loan.	



Defini&on	-	___________	_____________	method.	
The	unpaid	balance	method	for	compu&ng	finance	
charge	uses	Simple	Interest,	but	P	is	given	by	

	

	

and	“r”	is	the	annual	interest	rate,	and	t	=	1/12.	

Remark	–	When	you	use	your	credit	card	for	
purchases,	you	are	using	________-_________	credit.	



Example	2)	Assume	that	the	annual	interest	rate	on	
your	credit	card	is	18%	and	your	unpaid	balance	at	the	
beginning	of	last	month	was	$600.	Snce	then,	you	
purchased	ski	boots	for	$130	and	sent	a	payment	for	
$170.		

a)  using	the	unpaid	balance	method,	what	is	your	
credit	card	bill	this	month?	

b) What	is	your	finance	charge	next	month?	



Example	3)	Assume	that	you	want	to	pay	off	$6,589	in	
credit	card	debt	by	making	the	minimum	payment	of	
$100	per	month.	Assume	that	the	rate	is	18%	and	the	
credit	card	company	is	using	the	unpaid	balance	
method	to	compute	finance	charges.	

a) What	will	your	balance	be	at	the	end	of	one	month?	



Defini&on	-	___________	_________	_____________	
method.	The	average	daily	balance	method	has	three	
steps.	

a)  Add	the	outstanding	balance	for	your	account	for	
each	day	of	the	month	

b)  Divide	the	total	in	part	(a)	by	the	number	of	days	
in	the	month	to	find	the	average	daily	balance	

c)  To	find	the	finance	charge,	use	I	=	PRT,	where	P	is	
the	average	daily	balance	from	part	(b),	“r”	is	the	
annual	rate,	and	“t”	is	the	number	of	days	in	the	
month,	divided	by	365.	



Example	4)	Suppose	that	you	begin	the	month	of	
November	with	a	credit	card	balance	of	$240.	Assume	
the	annual	rate	is	18%	and	during	the	month:	

	November	11:	You	pay	$60	to	your	account	
	November	18:	You	charge	a	dozen	roses	for	$24	
	November	23:	You	charge	$12	for	gasoline	

Use	the	average	daily	balance	method	to	compute	the	
finance	charge	that	will	appear	on	your	October	credit	
card	statement.	



Exit	Question)	You	recently	purchased	a	used	Toyota	
Camry	for	$15,000,	by	taking	out	a	loan	for	5	years,	
at	a	3%	interest	rate.	Use	the	add-on	method	to	
calculate	your	monthly	installment	payments.	



We	want	to	explore	the	formula	for	
calculating	the	future	value	of	an	

annuity,	and	investigate	sinking	funds	
as	well.	



Remark	–	An	_____________	is	an	interest-bearing	
account	into	which	we	make	a	series	of	payments	of	
the	same	size.	

•  If	one	payment	is	made	at	the	end	of	each	
compounding	period,	it	is	called	an	
_______________	_____________	

•  The	_________	________	of	an	annuity	is	the	
amount	in	the	account	aJer	making	all	payments.	



Example	1)	Suppose	that	from	January	to	March	you	
make	$100	payments	into	an	annuity	that	earns	12%	
compounded	monthly.	How	much	money	will	be	in	the	
account	at	the	end	of	March?	



Defini&on	–	The	________	________	of	an	ordinary	
annuity	is	given	by	

	

	

	

	

where	“R”	is	the	regular	payment,	“r”	is	the	annual	
interest	rate,	compounded	“n”	&mes	per	year	for	“t”	
years.	



Example	2)	Assume	that	we	make	a	payment	of	$50	at	
the	end	of	each	month	into	an	account	paying	6%	
annual	interest,	compounding	monthly.	How	much	will	
be	in	the	account	after	3	years?	



Example	2b)	Assume	that	we	make	a	payment	of	$100	
at	the	end	of	each	month	into	an	account	paying	10%	
annual	interest,	compounding	monthly.	How	much	will	
be	in	the	account	after	30	years?	



Remark	–	A	_________	_______	lets	you	save	
regularly	to	have	a	fixed	amount	available	in	the	
future.	

Example	3)	In	the	sinking	fund	you	have	set	up	to	save	
$1,800	in	two	years,	assume	you	will	make	payments	
at	the	end	of	each	month	and	that	the	account	pays	
6%	yearly	interest,	compoundd	monthly.	What	should	
be	your	monthly	payment?	



Example	4)	Challenge.	We	want	to	know	how	long	it	
will	take	to	save	$1,000,000.	The	plan	is	to	put	$200	
into	an	ordinary	annuity	that	pays	annual	interest	of	
8%,	compounded	monthly.	How	long	will	it	take	to	save	
one	million	dollars?	



Exit	Question)	Assume	that	we	make	a	payment	of	
$100	at	the	end	of	each	month	into	an	account	
paying	7%	annual	interest,	compounding	monthly.	
How	much	will	be	in	the	account	after	40	years?	



We	want	to	calculate	the	payment	on	
an	amortized	loan,	construct	an	

amortization	schedule,	and	calculate	
the	unpaid	balance	on	a	loan	



Remark	–	Mortgages	are	a	common	example	of	
________________	loans.	The	process	of	paying	off	a	
loan	(plus	interest)	by	making	a	series	of	regular	equal	
payments	is	called	_______________.		

	

When	you	buy	a	home	and	take	out	a	mortgage,	you	
want	to	know	what	your	monthly	mortgage	payment	
will	be!	



Defini&on	–	Formula	for	finding	payments	on	an	
Amor&zed	Loan:	

	

	

	

	

where	“P”	is	the	amount	of	the	loan,	“n”	is	the	
number	of	payments	per	year,	“t”	is	the	/me	in	years,	
and	“r”	is	the	annual	interest	rate,	and	“R”	is	the	
payment	amount.	



Example	1)	Assume	that	you	have	taken	out	a	$10,000	
amortized	loan	that	has	an	interest	rate	of	18%	and	the	
loan	is	for	4	years.	What	is	your	monthly	payment?	



Example	2)	Suppose	you	take	out	a	$5,000	loan	at	12%	
annual	interest,	which	you	agree	to	pay	back	in	three	
equal	installments	of	$1,700.12.	Complete	the	table.	

Payment	
#	

Amount	
of	

Payment	

Interest	 Applied	to	
Principal	

Balance	
$5000	

1	 1700.12	

2	 1700.12	

3	 1700.12	



11.5	Activity	–	Using	spreadsheets	to	create	a	loan	
amortization	schedule.	



Remark	–	Interest	rates	are	set	by	the	Federal	Reserve	
Open	Market	CommiGee	and	other	governing	bodies,	
and	are	cyclical.	So,	during	&mes	when	interest	rates	
are	high,	people	are	forced	to	borrow	money	at	high	
rates,	which	is	costly.		

But	if	interest	rates	decline,	it	is	wise	to	consider	
refinancing	the	loan	to	get	a	lower	interest	rate.	So,	
it’s	important	to	know	the	unpaid	balance	on	a	loan.	



Example	3)	(Challenge)	Assume	you	take	a	30	year	
mortgage	for	$100,000	at	an	annual	rate	of	9%.	If	after	
ten	years	you	can	refinance	the	loan	at	7.2%,	how	much	
money	will	you	save	for	the	remaining	20	years	by	
paying	the	lower	rate?		



Exit	Question)	Determine	whether	each	statement	is	
true	or	false.	

a)  An	annuity	that	compounds	daily	will	earn	more	
money	than	an	annuity	that	compounds	monthly	

b)  Interest	rates	on	loans	are	always	the	same	

c)  You	don’t	have	to	pay	interest	on	credit	cards	if	
you	pay	off	the	balance	each	month	


