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Finance Unit
Tentative TEST date

Reflect - previous TEST mark . Overall mark now
Looking back, what can you improve upon?

Big idea/Learning Goals

In this unit you will study the applications of linear and exponential relations within financing. ¥ou will understand
the different formulas you must use for simple interest and compound interest. Simple interest means that the
interest grows by a constant rate each year. Compound interest means that the interest grows by a an
increasing rate each year, because the interast is calculated on the amount deposited as well as on the interast
already eamed so far. The value of the monetary amount of many regular deposits or payments is called an
annuity. These calculations are harder and you will learn how to use a TVM solver on the graphing calculator to

solve these types of questions. To maks things interesting and applicable to real life you'll be working on a LIFE PROJECT
simultanacusly as you learn new matenal. Examples of what to do appear in notes in shaded boxes, but you are o record the Life Project
answers on the last few pages provided of this beoklet to submit fo the teacher later.

Success Criteria
O | am ready for this unit if | am confident in the following review topics

clrziz g 1=p-:‘=5 ¥IU 3re §oid 3t & revlew the ongs Fau laNurcreizg MII’E}'-:IL 321 Lo far tél‘ll'-l:l
Simplifying sxpressions, solving eguations, sxponsniials, exponsnt [sws

O | understand the new fopics for this unit if | can do the practice questions in the textbook/handouts

{chack aff the toplcs for whizh you hawa nishad ihe practizs)
Date | Topics Done?

Get Ready & Compare Simple and Compound Interest
Get ready p450 845, 7, 8

Section 8.1 pd60 #7589

Section 8.2 p468 #5.9

Section 5.3 pd77 #6.9

Practice Simple & Compound Interest
Section 5.4 p457 #4.6.10.11.13.14

Annuities

Seclion 65 p498 #4578

Section 5.6 po0G #2457

Mix of Questions — What formula to use?
Handout

Annuities with a TVM Solver

Handout

LIFE PROJECT — marked as KU part of this unit

O | am prepared for the test/evalutation if
o |l understand the main concepts from each lasson
= T ral, ask other studamis In dass o halz you SlJﬂj-' or visl the FIEEHL'.-:IFI'I; roam ar sk Iha feacher for halp arget 3 orvale wsr
= aleo practce '('10'.\1Ed§&'.|l"d!l5|3"l=|n;' ouestiong from the texibook - ook fOr-:]LEEﬂCI'IE marksd D} K
= | can explainfcommunicate the ideas clearly
= T nal, practice expiaining 2 solved gueston io someans elss or complets the assigned Joumal questions
= aleo pracice "sommunication® questions fram 1ha taxibock — ook for gusetione marked by o
= | can apply these concepts in word problems
= 1 naol, practice “appication” queslions from the 1=xtnook — ook for questians marked by A
= | did not just memorize steps to do for different types of gquestions, | understand the ideas behind
each concept and therefore can do problems in new contexts
- 1 not, practice “Thinking-ngury-proziemeoiing” questions from tha taxdbock — look o guastions marked oy T
= | can do guestions independently
= T nal, try redoing an alraady ecived example withoul looking 2% eclutians
= | can complete questions quickly and with confidence
= 1 mat, try iming yours2Il for lmllar type quaslions o g2 progrees
= | completed the review and/or practice test

Comections for the texdbook answers:

Finance Page 2
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Get Ready

i] 1. A percentage is a way of expressing a number as a fraction of 100. How do you convert a percent to a decimal?

P\D Convact "/° to ALQM - Aivide \O©O
o ) rove Acoad yo the L & Avas

2. Express each percent as a decimal

a35%= 0.3% b. 8.5% = c. 1%=
\ ]
k’:;((\"‘ &:‘K
S 0
3. Convert time to years. 1vear = 12months = 52weeks = 365days
3. 26 weeks b. 8 months c. 400 days
ba

=05
o \oest Yo

EJ Llfe P rOI ECt Randomly select a career with its corresponding salary.

s » zh‘f\ \N\A w(\\ W—
Jeowe. os v —h(:%\,% o on !?mk

/ a. Calculate the net income using the following taxation information for Ontario.
Do {Net income = Gross income — deductions)
S b. Calculate the biweskly (every other week) gross earnings and biweekly net earnings to see how much tax is
Yricd deducted from every paycheque.
c. BONUS at home. Go to www.studentcounsellor.com, login:
OAA/ Investigate what are the academic requirements for your picked career, or something related to it if you

?092?' VP cannot find an exact match, and submit your findings with pros and cons of this job and whether or not you'd
2

oA 3 choaose it for yourself,
S?/\u,’f\”l"FEdErialI tax rates for 2011 are:
63 15% on the first 541,544 of taxable income, +

URU"( 22% on the next 541,544 of taxable income (on the portion of taxable income between $41,544 and $83,088), +
26% on the next 545,712 of taxable income (on the portion of taxable income between 583,088 and 5128,800), +
29% of taxable income over 5128,200.

Provincial tax rates for 2011 are:
5.05% on the first 537,774 of taxable income, +

9.15% on the next 537,776 (on the portion of taxable income between 537,776 and $75,552), +
11.16% on the amount over $75,552

Ex. Civil engineer's gross salery is 573,300 Spiit this smoust into correspanding tax bmackeks:
ral: 0.43(41 244 | 4+ 0.22|33 6EE) = L3 64252

Prowincisi: 0.0S05{37 774 + C.0543{37 435} =3 334.84

Het income: 73 23013 642.32 - 3 334.51 = 35 Z32.57

Biwesgly gross earnings = 73 230 ¢ 16 = 2 B93.96
Biwsasily met earnings = 36 232 67 26 = 2159396
Taxes decucted from every paychegue =21 233 46 -2 153 36 = 72350

Finance Page 3
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Compare Simple and Compound Interest

Mame:

a1.

Suppose you put $1000 in a bank that earns 5% simple 2. Suppose you put 31000 in a bank that earns 5%

interest per year.

Time Simple Interest

Final Amount Differences

0 MNA 1000

Yeso

(000 (0.05) 1000
\ =5So +SD
= lOSO

Yo

1000 (0.05) loso

) =50 )
=1100
tCo
4
o~d coXi0s

4 Look at the differences¥and determine what type of functions these are?

Sirmp?- Trdteesh Qoresr snce. st AilRkeace

compound interest per year, compoundad annually

RoRes
Time Interest Final Amount | MiGRhees
0 MNA 1000
>x|.os
o0(005) | (oo ¥
| ><So +sv
z[oSo
.05
|oSD [049) | [osD
2 |= 550 +S2.50
= [102.Sp

s o He sQmer

(m?ewa Anlkest -QX?Or“oHﬂ\l tmme W& ohivs oee fle sane

5. Summarize all the simple interest formulas

P=principal or initial amount deposited, present value
A=final amount or future value
r = annual interest rate (% written as a decimal)

N=90«T

| = inferest earmed in 3
T=9¢«V

How much will you have after 15 years? How much of

the final amount is the interest?

= 1000(p.05)5)
= A0

ek = S
M\\\\&Mgc%

e

Finance Page 4

o

7. Summarize all the compound interest formulas

C=# of compounding periods in a year ‘L.:
i = periodic interest rate (3% written as decimal)
n = tatal & of compounding pericds

A- P(\xY

-
(i
n= Ct

How much will you have after 15 years? How much of
the final amount is the interest? Compare this with
simple interesk calculation. =0.0%

A= o1+ 095 s\
- 20%101; 3
ol amowX" = 09893
ek oy = 1076 23
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Practice Simple and Compound Interest

u When you read a word problem, ask yourself the following questions:
+ |z this simple or compound interest?
{Usually if the word “compounded” isn't there it is simple interest.)
+ Given a monetary amount, is it the present value, or the future value, or the interest earned?
+ |s the time given in years?
(If not, convert using the following - 1year = 12months = 52weeks = 365days )

Finally, if the question is compounded, it will tell you the frequency of compounding. Here is what you must know:

C=1 annually C=24 semi-monthly (twice in a month)
C=2 semi-annually (fwice in a year) C=26 bi-weekly (every other week)
C=4 quarterly C=52 weekly

C=12 manthly C=365 daily

1. All of the questions so far will be about a single deposit being made. Summarize all the formulas you will have to use
for simple and compound interest that involves SINGLE DEPOSITS.

Iim ow«é T
T= 8¢ M- € Ute
\: fak n=Ct

c

EJ LIfE PrDjECt Randomly select a bonus received at your job. Suppose you put your bonus aside as savings into

a GIC (guarnateed investment certificate). Randomly select the GIC option and for how long you were able to keep the
money invested before you had to take it out for unforeseen expenses. Then calculate the final amount and how much of
that is interest.

Ex. An Iregstmedt of 54000 Is Invested 31 53 for 130 waeis.
Vinat ks tha Anal amount? How muech of mils 1s Intarael?
Canvan tmea Imo yaare: 130+52 Defors you use ihe formula
[=Pr

= OO0 o oy

I= %00

Final amount oz 4000 = 507 = 34500, and nterest 15 5500,

Llfe PI'O]ECt Randomly select a debt that you incured because of some unforseen circumstance and the time it

takes to pay it off. Randomly select a credit card rate with which you chose to pay off the debt. Then calculate how much
you'd owe in total and how much of that was interest. For simplicity assume the debt was paid in lump sum at the end —in
reality, it is always best to pay off as much as possible whenever possible.

Ex. Supposa you spent 371200 on your eraglt card.

The craglt 2ard chargee 13.5% compoundad quarierly.

It you gldn't pay It for & monthe, how much would

ouU owe In total? How much of that Is Inlerest?

rar ime ta yeare: 1= &=12= 0.5

Carnear rate to pafodlc rate: = r+C=1.1585+4 |lezve the cakculation for lates)
Find 1gtal number of compaunding perods: n = 1 = 4(0.5)=2

aw uEe the formula

A= P+

.:_uc-u-;;-t""‘;-:
4

A=131085
Total gkt was 51310035 300 part of tils wae Intereet of $119.85

Finance Page 5
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=2 A

P
m 2 Whatls needed to havin interast in®‘t 3. How much needs to be invested todsﬁto have ﬁZEDD? )

years invested a@ interest? |n@5rears at@ per year, compounded guarte
-0 0LS T=0.06 C=y

T=0ct L= 006 =01+

b o
o =Pl005 &) /n-rq(lo):l{o asdoo= P (\t °—‘frb>
> =¢(005) -
. © ¢ l. P Y idsd 85000 = P (1. guol&Y - )
he=s 1\ ~
‘9*060 ? U}{\ 3 \3:’"&|.§‘3 :ﬂ don'y roW")
4. How long would it take for 52500 to grow to 52700 atan 5. Calculate the interest rate compounded annually a $400
interest of 4 5% 7 investment would make if final amount was 5600 after
2 years.
6. Calculate the simple interest of a 5675 investment at 7. Calculate the final amount of a $750 investment at 4%

o,
7.25% over 2 years % over 3 years

8. Determine the amount of interest that was earned from an investment at 2.45% for 3 years, compounded monthly if
the future value is $3500

9. What is the final amount after 3 years, if you make 3 deposits of $500 at the end of each year into a bank account that
pays 4.5% compounded annually? (Note: when there are many same valued deposits made hke in this queston, the
total value is considered an annuity. )

(¥

Finance Page 6
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Annuities

When the question is not about a single deposit but about many regular deposits or payments you must use a different set
of formulas. The term annuity describes a series of regular deposits or payments.

1. Summarize the annuity formulas here (give both PV and FV formulas)

PV = P = present value or discounted value (big amount of § in the present, without interest)

FV = A = future value or accumulated value (big amount of § at a future date, with interest)

R = regular deposit/payment (smaller amount of § deposited/paid many times over a period of time)
For present value — R is with interest For future value — R 15 without interest

C = # of compounding periods in a year

r = annual interest rate (% written as decimal) = A= CHt

i = periodic interest rate (% written as decimal) <

t=time in years

n = total # of compounding periods

FU=Ri(y o ) ov=R [ 1= )"\

ﬂ 2. Try to identify which of the above questions deal with present value and which with future value. What are you

supposed to look for - to know when something is present value and when something is future value? c=2

A “Mario deposits §600at the end of every(§ montheiAio a savings account pa in (-;um oundedGemi-annually-
W P g pay p

He does this for & years. What is the amount of annuity and what is the total interest earg&d’? n=g(g)=lb

\__

PV B. “Steve is buying a new Harley motorcycle. His monthly payments are ¢ W|th interest within the payments which

was charged at@)cnmpnunded . What is the cash price of the motorcycle if he makes payments for@) €
years?” c=\2

Mo ‘ﬂ
e g d et SpiRE

re — Wt (R
mo»b — dhouk **'S“:( 1o, Tavestmadds (uwswally)

. \LOANS (ws

3. Answer problem A 4. Answer problem B o s A= l2W)=ué
® = — (0L l L= Q03
Fi= hoof(loge) - ) " M— e
&

71} )?‘f‘ \r;\"\ )\50«\ pa.\é 'R"
e Vst =29 dbe.ls —\»\7& Ll =cash peie

\oxo© 3
\a 0AY \> *\1)\1& amov % ?a-\; Yo k= GSOX ufa,o_ws % 2L morthy
= - 3! 200

Qv& e Qoo 1\8»60'5 * athaw“Q

R o-l:) \8 233,85
TRRSY m—\a ata.\»
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m Life Prnject Randomly select an item that you will either

Option A: save up for by putting 5% of your biweekly earnings aside every week
Option B: save up for by investing the 5% of your biweekly earnings at 3% compounded biweekly
Option C: buy now and pay off by biweekly installments at 8% compounded biweekly

A Suppose you can save 5% of your biweekly net income. How long will it take to save up for the item you selected?

State your answer in number of biweekly periods and in years (round up).

Ex. Civil engineer's Siwesiy n=t earnings= 2 133 55

Save 5% biweekly = 0.05|2152 35) = 107,68

Itam smiscted i m=dis cxntre Fas vsios of = 25000,

Humiser of biwesikly pasicds nesded to save up for this medi centre = 30005107.56€ = 26 biweskly pericds
Time i year= L5 pears

B. Instead of just putting the money in a regular savings account that doesn’t give much back in terms of interest.
Suppose you put your biweekly savings, calculated for your salary, into an investment portfolio (every other week
same amount is deposited) with a 3% rate of interest compounded biweskly. Calculate the total amount you'd
have at the end, and the amount of interest you'd still have in your pocket after the purchase of your item {use the

same time you've calculated for your item in part a, even though there will be rounding error)

Ex. Reguler d=posit mads = & = 107.58

Time to save = 15 years

Perisdic interast rate = i = r20 = 00326 [lemys the caloulstion for fet=r|
Numiser of compounding periods =R (= 25[1.B) = 4EE

How use the formuls:

Fy A=D1

107681+ 2By g
. 50
Fr- 2
f.:l.l:l-'l]
26
FV =517480
Total amount at the end s 35174.20 and $174.50 5 In your packet for Invesling the money akar you've bought your magla canire.

C. Suppose you didn't want to wait for the money to be saved up, but bought the item now by financing it at 8%
interest charge compounded biweekly. Calculate your biweekly payments to pay off the item in the same time as
you used before. Then calculate the amount of interest you ended up paying to the lending institution for the use of

their money.

Ex. It=m t2 b= finsnced 5 the medis cantre = BV = 25000

Tims to peay off the loan = 1.8 yeurs

Perisdic intarest rate = = r30 = DOBS2E [lemve the calculation for later|
Humizer of compounding periods =n = CE= 25[1.E) = 46.E

Now use the Formua:

e
pp  HO=007]

et
5000 = pis N
o)
5000 = B{43.53242586731)
1488 -8

Blwaeky pavmenls ar2 5714.58 made for 1.5 year or 26.2 blweekly paymenle amounts by $537E.35. Thie [e $375.38 of Imerzet that you pald to the lending Insinuticn Just

becausa you deddad not to wall to save up for It yourssedt

Finance Page 8
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m 5. Jasmine wants to save money for retiremeant in an annuity. She plans to make equal monthly deposits, at the end of
each month for 25 years in a trust account that has a guaranteed interest rate of 9% compounded monthly. She wants
to have 3500 000 in the account at the end of the 25 years. WWhat amount must be her monthly deposit? What is the
interest that she earned by using the trust fund?

6. Sonia purchases a new vehicle for 327000 at 8.2% compounded gquarterly and makes payments at the end of every
3 months. Find the monthly payment. How much would Sonia pay in interest?

each year that pays 9% compounded annually.

Finance Page 9
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Calculating Interest Flowchart

...—-""'"r'_.ﬂ\hh"“'--..

= 1 e\~ do “w
7%, iL < ‘mw?n e
n=Ct P
- ‘xtb
MZA’ oot
Ul VTR
pV= \QQ\'U&C)'"J \= R{Uﬂ)""x

Finance Page 10



10]unit & 11UC Date: Mame:

Mix of Questions — what formula to use?
o EV —?

A r
m 1. Jamail wants to have @7 @y‘éam. How much should he i‘r:vest now a@; compounded@ﬂv?atl
MY\\\" Sa\a W\Ora M{JOS{'\’S )DV :?( l-tc)w

C\
1=0.056% 31000 = P (Holos‘eﬂ
Q =R
[\?&(‘LSB”ﬁ 3\@ = P(l\z&ég‘ﬂt‘, .~.>
o o92.68 =P
=
r t== I
2. Abbas invested a certain amount at a rate o@ over@meek?’lf he received @n interest, determine his initial
amount of investement. P=7

A.Ue%v\‘\“ 32 C'°"‘f°\~<9~n-d > j: Prt—
19.90="P( 00s %)
Wap = ¢ (o.wc,lc...)
1248.96 =P

VNP

3. Joanna was awarded 48000 and she has selected to invest it in an annuity which will pay her@n’: per annum
compounded or(1.5years. How large is each payment if she is to receive a payment every(3 month3?
ot

c=Y + R= 2 e, pw
>0 068 V= K&k— L\‘tc)F“I
4 .
n= \'L(,\S)cc 4§00 = & \(\' (e OLQ’B'DL%)_B}

=)
w
ugo = R (5655585 )
It =R

10
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m 4. How much money must be invested now at 6.6% per annum compounded monthly to provide for monthly paymer@’uf
£400 for 3 years?

5. Balinvested 55400 for 3.5 years at a rate of 6% compeounded semi-annually. How much money will he have at the end
of his investment?

6. Suzanna wants to have 523000 in four years. How much would she have to deposit every month for the next 4 years
at a rate of 10% compounded monthly in order to have enough money.

11
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Annuities with a TVM Solver

u Since you are dealing with money, two decimal placas are appropriate.

Press the MODE key and find where you can select 2 decimals places — could be under Float
Press ENTER to select it
EXIT

Press the APPS key and find and select Finance. Then find and select TVM Solver. There may be some numbers left in the
TWM solver from a previous use. Just replace these numbers with yours.

What do all the variables mean?

N=N
M = total number of payments (# of years x # of times compounded) 53:213%545?35?
1% = interest rate as a percent PHMT=8A
PV = present value or principal FW=1288
PMT = amount of each payment E""‘Jf%
FV = future value PMT =3 BEGIHN

P/Y = payments per year
C/¥ = compounding periods per yaar
PMT: m BEGIN to selact when payments are made — ALWAYS USE END

1. Esteban and Suzanne want to take their sons on a vacation to Florida in 1 year. They estimate the trip will cost

52500. They have an account that pays 3% interest per year, compounded monthly. Determine the amount they will
need to deposit into the account at the end of each month ta reach their goal.

Use the cursor keys and number keys to enter the numbers where they belong.

N=N =12 « there are 12 months in 1 year 4\1)'\74‘9\ ¥ "A oo ?jlz.'ﬁ- EEIEB
= 1% = 3 «— interest rate is 3%/year EH? % o
PV = 0 « they have no maoney in the account right now -"-.E b% B@
Q= PMmT = ___ <« the amount to be calculated e\(\\-Q( as '\/‘EG’ﬁTl \/'E E’ﬁ¥—|12ﬂ| IBBEE &IN

FV = 2500 « they would like to have 52500 at the end of the investment
P/Y = 12 « there are 12 monthly payments in 1 year

C /Y = 12 « since it is compounded monthly, there are 12 compounding periods per year

N=12.88
To solve (find the payment), I%=73,88
i.  scroll up to PMT EH_EE .48
i.  press ALPHA, and then ENTER Eve 3152'? %99
C/Y¥Y=12.088
PMT: |3l BEGIN

Natice that the payment is negative.
The TV Solver distinguishes between money received (+) and money given (-). The negative value makes sense since
each payment is money that Esteban and Suzanne give up.

". Esteban and Suzanne need to deposit $205.48 at the end of each month to reach their goal.

12
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E bk conwetl Fv

2. lessefvants to have a party for his girlfriend's birthday
in eeks. He estimates it will cost him §500 for

snacks, drinks and entertainment. His savings account
pays@interest per year, compounded wm(}ﬁ#‘.j‘ﬁow

much money does he need to save ®S‘L

c’r
N= C'E:'Q—U"(’V\’/C
I%= 2
BMT=
FU= <po $‘(g’5.9\< Py
P#Y= 5%
C/Y= 51 NUA*/

FMT:|3RI BEGIN

Mame:

3. Tatiana wants to buy a surround-sound system j& her
TV. She wants it in time for her vacation, i@ months.
It costs 8TI0XFVHer account pa',r(i nterest per
year, compounded monthly. How much does she need
to save each month?

N= (%) =4
I%=1%

Pl= o
S
oY=

T
CsY=\2
FMT:|SRK BEGIH

E 4. Carrie and Bill want to build a deck and landscape their backyard. They estimate it will cost S4000. Their account
pays 2.5% interest per year, compounded monthly. They can afford to save 5325 per month.

a. How long will it take Carrie and Bill to save 540007

N=

Fl=
FoY=

CoY=
FMT: S8 BEGIHN

c. If the interest rate is lowered to 1.4%, how long
will it take?

I%=
PY=
PHT=
Fu=
PY=

CrY=
PMT:[=ix BEGIN

b. What payment would they need to make if they
already had 51000 saved?

PrY=
Coy=
PMT:|2gll BEGIM

d. If the interest rate is 1.4% and they only have 8
maonths to save, how much would they need to save
each month?

Cry=
FMT:|3EC BEGIN

To complete homework without the graphing calculator use the following online applets:
http://www.zenwealth.com/BusinessFinance Online/TVM/TWMCalculator.html

OR

http://www.mortgage-a.com/mortgage financial calculators/calculator.htm

Finance Page 14
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Life Project — marked as KU for this unit

As you get new information, tape/glue/staple/ write the infarmation you get here.
Show all the calculations on this page — to be submitted for marks later.

1. Randomly selected career & salary:

a. Federaltax=
Provincial tax =
Met income =
b. Biweekly gross earnings =
Biweekly net earnings =
Taxes deducted from every paycheque =

c. (if you choose to do the BONUS attach that information to this page before you submit)

2. Randomly selected Bonus and GIC investment:

Final amount of investment =
Interest =

3. Randomly selected unforesean circumstance and credit card rate:

Convert time to years, if needed: t =

Convert rate to periodic rate: i= r+C=

Find total number of compounding periods: n=Ct =
Mow use the formula:

Total debt =
Interest =

Finance Page 16
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4. Randomly selected item to buy is:

Option A: How long will it take to save up for the item you selected?

Your biweekly net earnings =

Save 5% biweekly =

ltem selected has value of =

Mumber of biweekly periods needed to save up for this item =
Time in years =

Option B: How much can you save if you invest your savings?

Regular deposit made =R =

Time to save =

Periodic interest rate=i=r+C=

Mumber of compounding periods=n=Ct=
Mow use the formula:

Total amount at the end is =
Woney in your pocket for investing the money after you've bought your item =

Option C: How much money will you be out for buying the item with a loan?

Item to be financed is = PV =

Time to pay off the loan =

Periodic interest rate =i=r+C=

Mumber of compounding periods=n=Ct=
Mow use the formula:

Biweekly payments are =
Total amount paid to the institution =
Interest paid to the lending institution =
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