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Finance Unit 8

Tentative TEST date

Big idea/Learning Goals

In this unit you will study the applications of linear and exponential relations within financing. You will understand
the different formulas you must use for simple interest and compound interest. Simple interest means that the
interest grows by a constant amount each year. Compound interest means that the interest grows by a an
increasing amount each year, because the interest is calculated on the amount deposited as well as on the
interest already earned so far. The value of the monetary amount of a single deposit at specific time at the bank
is related to sequences, whereas the monetary amount of regular deposits or payments is related to series. The
formulas developed here will look different from the formulas you've learned in the sequences and series unit,
however they are the same formulas, different letters are used just to signify the constants that relate to finance.

Corrections for the textbook answers:

Sec 8.2#6 44.8 yrs

Sec 8.2 #9 Plan A $1139.99

Sec 8.4 #8 t=5 years almost 8 months n=22.5

Success Criteria

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

Date

pages | Topics ‘ # of quest. done? Questions | had

You may be asked to show them a:k'gfctl:rybg:: st
Compare Simple and Compound Interest
2-5 | Practice Simple and Compou terest
Section 8.1 & 8.2 & 8.3 ( L RN ‘b.’b *o 1} @.1\* ?}%“\ 1]
Present and Future Value of anAfnuity ' = ~— A/ o
_ Practice Annuities
6-8 Section 8.4 (skip #10 or use technology) 3 + L'« 63‘”\
Section 8.5 (skip #12 or use technology) L) Bue.s.0
Mix of Questions T
911 | _\what formula to use? m D)
12 Mortgages e
N 13-15 Using Technology

Section 8.6

REVIEW
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Compare Simple and Compound Interest
Suppose you put $1000 in a bank that earns 5% simple
interest per year.
Term # Time Simple Interest Final Amount Differences
a. Fillin the table.
b. Look at the differences and determine what type of
function this is?
ﬂh\% y 1 0 NA 1000
c. To what type of sequence does this table \
correspond? %0
e i¥homeko ¢, [on‘j\wﬁ
d. Find the general term of the final amount column.
S (e |\ oos(w) | 4 /
h= Ay 0%
-_ %55

b= O + ()
N=% + 0t

e. The simple interest formula is the same as the
formula above, you just have to modify the letters to
use the following

P=principal or initial amount deposited, present value
A=final amount or future value

r = annual interest rate (% written as a decimal)

t = time in years

I=interest earned in $

f.  How much will you have after 15 years?
(o ¢

A= \00 + loooss)
A = o 35
ARAEYe
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g. How much of the final amount is the interest?

/y»%x@b
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a 2. Suppose you put $1000 in ab 9
compound interest per year{compounded annuall

a. Fillin the table.

b. Look at the ratios and determine what type of

function this is?
exqu\\“al

To what type of sequence does this table
correspond?

Name:
Term # Time Interest Final Amount Ratios
reps =105,
1 0 NA 1000

obuwmc

Find the general term of the final amount column.
f\'V\-: X " n-l ™
Mawﬁyﬁﬁw@&‘

otog(wf) $

\u¢
"o

m9<
//

P\—, ? L\—‘v roc\9«>

The compound interest formula is the same as the
formula above, you just have to modify the letters to
use the following

P=principal or initial amount deposited, present value
A=final amount or future value

0% (W:/)

4o o 025

Y

C= # of compounding periods in a year

r = annual interest rate (% written as decimal)

i = periodic interest rate (% written as decimal)

t =time in years

n = total # of compounding periods

1= interest earned in $ n — C
n=Ct

A VQHQ

—
-—

/|
t
Sb

—

035 (}loz.
=k

SS——

157,63
¥

0 &S(\m >

\\\:)( _ g’%%%

ﬁ‘\1\3\ S\

f.  How much will you have after&iyears?

=005 w= (k)
\ IS
(= ()N\\m‘“ IbYs' \Qb% K\* 0_%%
Aimmm
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Practice Simple and Compound Interest

D When you read a word problem, ask yourself the following questions:
e s this simple or compound interest?
(Usually if the word “compounded” isn’t there it is simple interest.)
e Given a monetary amount, is it the present value, or the future value, or the interest earned?
e Is the time given in years? L
(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 (twice in a year \O m C=26 bi-weekly (every other week)
C=4 quarterly MOk ? C=52 weekly

C=12 monthly C=365 daily

3. All of the questions so far will be about a single deposit peing made. Summarise all the formulas you will have to use
for simple and compound interest that invo ingle deposits.
%\\M 6,\ Q (OW oW “J
%< Q400 7“& Pl140)
— = nw=
T4 X ck

E 4. An investment of%@ is invested at 5% for 130 weeks. What is the final amount? How much of this is interest?

(=00S _t: \?)0 ?\7 2 It 2

0

7\% ?&’(f)i
A= YO \ﬁ)

1A§ \\CDDe W QT

5. Suppose you spent $§1200 bn your credit card. The credit card charges\(9.5%/compounded monthly If you forget to
pay it for, 3 months, how much would you owe in total? How much of that is interest?

N /= A T = 0\8 C=\
3y

h -
2 A-2( ‘») s n=CY
> i< 0.5 n= |2
A= oy | ross o

A< st PR W (W
'Ejg‘\.‘«& — \“W 4

= (55. 00 T &W’J '

=3
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m 6. Vhat principal is needed to have $@ in interest in@/years invested a@b interest?
= 2 T~=oo =1 Y= D.01S

1= o

=" Ko 0% X’L)

Pyp00 =%
\ oﬁ’)\\\d M““‘

7. How much needs to be invested today to have $25000 in 10/years, at@io per year, compounded quarterly.

) A t =00b c=y
A\l
%YT/Q K\‘( L =X w=Ck
C -
aam=2{ 4 b’?«%\(o {=0.0k ")

o) =40
Fooise =4
&'\.\v&s\ X
8. How long would it take for, $2500 to grow to $2700 at an interest 0of 4.5%7?
\_ﬁg $\‘>’ i kA/ ?’:ﬁ S

7\: ? X M
W =3 A Ynpas\t

40 = \1.6¥

it
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Present and Future Value of an Annuity

Some
D When the question is not about a single deposit but about manydeposits or payments you must use a different set
of formulas. The term annuity describes a series of regular deposits or payments.You will use the following examples to
develop the annuity formulas for present value of an annuity and future value of an annuity.

Wdlowk  TnlRety
A. “Mario deposits @ét the end of every 6 months into a savings account paying 6% compounded semi-annually.@
He does this for 8years. What is the amount of annuity and what is the\t/ot\aj interest earned?” .
amm\' wi L\(l\& \ '\hd: .
B. “Steve is buying a new Harley motorcycle. His monthly payments are $6500with interest within the payments whic
was charged at 3% compounded monthly. What is the Eash pric? of the mptorcycle if he makes payments for 4 ‘?\]
years?” o ity Lob W

Annuity formulas are derived from the sum formula of a geometric series. Identify which of the above questions deal with
present value and which with future value.

PV= present value or discounted value (big amount of $ in the present, without interest)f— ?Wgw*)ﬂ Vot W\\'s .
FV= future value or accumulated value (big amount of $ at a future date, with interest)«__ dn,&o')\'\s Yove  ineAY i
R = regular deposit/payment (smaller amount of $ deposited/paid many times over a period of timhe)

For present value — R is with interest. For future value — R is without interest

ﬁ 1. For problem A, draw a timeline with the deposits made, find the sequence of monetary values in the future, analyze
this sequence to develop the series formula for the total sum of the future value of an annuity, answer the question.

> lom Wb o “Om Ao wm= By

\ : A ‘ \
\—//goo W W N 0 60 = GO0

\ PR 3 WY

L4 \b
Xm‘;\' \____———» bODQ\\O’g)‘ = bl§.00
¥ el = (o'scf Y

wob (1 ~°’f\3; = %4l
> G0 (L) o (VRN

R??k\«q‘” Bbm&\—r\—? (;()b(\m} Y14

S C
-\ Cow:eu(iwv« ) 4 3
- w\{ \Q'\)“o — .?\]__5 \%00\\,\\\'\) . Fv= R &k\‘k\) \.X
S , ! o :
(o) Qo= (1) '\w ] (’00\(\+%(b_\x
O
2

e
Pl W\

T="uemn

finance Page 7



"Jll

X @y U s
2¢ oog e
7]Unit 8 11UDate;_¢° K Name: 7
a 2. Recall the compoundinterest formdla, isolate the formula for P, write itifi two ways. One of these notations will be
useful in the develgpment of present value of the annuity. -

o o =¥\ - A - AL
\f«“‘” /\\:,s\(mﬂ %xs

m 3. For problem B, draw a timeline with the payments made, find the sequence of monetary values at the present, analyze
this sequence to develop the series formula for the total sum of the present value of an annuity, answer the question.

~—"

B. “Steve is buying a new Harley motorcycle. His monthly payments are $650 with interest within the payments which
was charged at 3% compounded monthly. What is the cash price of the motorcycle if he makes payments for 4
years?” Lo Yor i, Y&n,

° Y
\

A

A
l v )

j \ —
— 030 N 60 . 6S0 650

1 . -\

S (R B,
Pl < (LY
Pesls = e (1ans)

3
MY ,

C

'\A' .
$ Q‘ﬁs%%m -
¢ N
$76.5%
W e
MoK Sum "5 ok

(DW‘Q‘H.\SQV\ -
N=24 Yo \S &— ca%A &f;“ ?\[t?\ — .(\_\,O

S\ ‘70\€ 3 g
fen(eoks) ]~ ()"

=0 —\¢ gtk v
\g\w&( Q_Q\i) 7

1=t \STEN =0 o5
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Practice Annuities

?\[ - ko '\w\&f@\.

Name:

R~ T Wt

m 4. Jasmine wants to save money for retirement 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 $500 000 in the account at the end of the 25 years. What amount must be her monthly deposit? What is the

interest that she earned by using the trust fund?

fu= R]Us)' N

v

N

90 000 < g (Wipram -
Puugds -v

5. Sonia purchases a new vehicle for $27000 at 8.2% compound
months. She has two choices for the term: 5 years or 8 years.
would Sonia save in interest by selecting the shorter term?

?\]’—M §\](

"
2200 = R( {o.202500 b

=X neCv Yys A x%0
¢ n=(fas) a3y
ook
TN
sy
MY
W
: wd b O
" eadh wol s}:\\m\( RTINS

kes payments at the m@
Find the monthly payment for each term. How muc
%\y. .
Ri\- (o :%2>
- Y

23000
)
oo =R (23.297% - D)

) \IS%8h = %
st <R Compre+ N0 (32)
(g WA (20 - PEIS2
AR
T~ dlsuns o ‘0\"‘5%\'%31\:\“\@” T= 1903381

6. Paul is 16 years old and decides to deposit $2000 at the End of eacl_'} year that pays 9% compounded Ennually.

Determine Paul’'s age when his annuity is worth $30 000.

W
V= R\ =X = °—9‘3
v X n= ck = \(.t)
30000 000 {(1+09%) -1
= w?
X
'b @ \/\f wm A/Q‘L
D\:)‘)g ;QK\»OG‘> e 26 3«,. 6\5 : .
) {4
Oy b

finance Page 9



9|Unit 8 11U Date: Name:

Calculating Interest Flowchart

//\\
o s T
quowu\\\\b Quﬂ)d . >

finance Page 10



10|Unit 8 11U Date: Name:

Mix of Questions — what formula to use?

E 1. Jamail wants to have $31000 in 4.5 years. How much should heat 5.68% compounded semi-annually?

A _ V(\*LBV\ once

ANS 2 24 04%.6%

2. Abbas invested a certain amount at a rate of 5% over 40 weeks. If he received $49.96 in interest, determine his initial

amount of investment.
A=V + Pt or x= Pt

k\QS P \lcl&\clk
wntir) pRAS.

3. Joanna was awarded $48000 and she has selected to invest it in an\annuity which will pay her 6.82
compounded/@uarterly for 1.5 years. How large is each payment if she is to receive a payment

compao eacl dy ece

w7 RN

.\:‘\‘,’wk :

L

ANS L FUE§2.64

4. How much money must be investeat 6.6% perghrum compounded monthly to provide for monthly paymen(s)of

@for 3 years? b:mwwl T
C\,Z‘\vxwﬁ\r L ¢
R s Py= R 1= (00 \
¢

ANS © |2031.63

10
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m 5. Baltavested $5400/for 3.5 years at a rate of 6% compounded semi-annually. How much money will he have at the end

of his inVe tm’ent? A«; ?( \—t L}W

onte

ANS 66413

6. Suzanna wants to have $23000 in four years. How much would she have to deposi@nonth for the next 4 years
at a rate of 10% compounded monthly in order to have enough money. , 9 )

Tv= R\

ANS T 39), 6%

E 7. How much does Claudia need to invest now in order to provide for monthly payment of $135 in the first year and

monthily payments)of $330 for the next two years if interest is 9% compounded monthiy.
\_——’
M\a -N
v
?\(’/ ‘Q\ \' (4\‘\\
\

1 Py 2\
| — A —t—+—+ ]
s nhy By ... Wons P IW 50 - 0 % 1o

:—i%-«f\ Wiy" \ZJ\/]

wewrtegf]
22)

Avg -
Q=W \K\“K\W‘% 1\
W= sS4
94-‘\'

VQ\V ) By N -

YUY k\«@\:\ o wad & presed o
- W S 2 YMT6Y
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Mortgages

Mortgage the amount of money borrowed to purchase a house

Amortization Period amount of time to repay the loan usually 10 to 25 years

Term how long the interest rate is “locked” for. Length of term can change from 6 months to years

In Canada mortgage payment are usually done monthly, but according to Canadian Law interest rates can only be compounded semi-
annually. Thus we need to change the interest rate from semi-annual to a monthly rate.

z \§ '
To do this use: &\_\. g \ T'Q*\' W\B Where - Sv::: anV\WAL rw\{ ’\3 S

Ex. You just purchased a $250,000 home. You make a $50,000 deposit and mortgage the rest at a rate of 5% compounded semij-
_annually, amortized for 25 years.

a) What is the amount of the mortgage?

$900 DR

b) What is the equivalent monthly rate of |nterest7
= (\Jc M sl e w

Y
Q\01S\L—' \"(»V\ R‘( y eV ‘Y\ ?\(
v \
c) Calculatethe@mongagews) -l = 0.00\4\1") °\|Y IO s us

—3w B ~ \3-@5) wa

0.00M\pAS

200 000 < R \/\X\ﬁ]% }
o =e

d) How much did you pay for the house?
o dapst avp P
=\ ()= " 4 4 9 o = R

e) How much interest did you pay? w&__{

T\E 10

12
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Using Technology - in class with TI-83 Graphing Calculators

@ Using pages 591-598 in Nelson 2008 textbook which gives TVM solver instructions for a graphing calculator. Answer the
following questions

1. Distinguish when you need to use the negative key and when you need to use subtraction key on graphing calculators.

2. Record what buttons must be pressed to get the TVM solver on your calculator screen.

3.  What must be done on the calculator to solve for a specific variable?

Use your textbook and the graphing calculator to solve some questions from section 8.6 of the textbook. Record some
solutions below.

13
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Excel Assignment — to do at home if have Excel, or at lunch on school computer.

Problem 1 - Saving

Gary wants to try to save money for travelling after he has graduated from university. He has decided to deposit $50 at
the end of each month into an account that pays 6% compounded monthly. Create a spreadsheet to track Gary’s
progress towards achieving his financial goal.

1. Open Microsoft Excel
2. Label five columns with the following headings
(start at the VERY top left corner — otherwise instructions below will not work)

Period | Balance [ Interest | Payment | New Balance

3. Highlight the last 4 columns
e right click
e click Format Cells
e Under the Number tab click on currency
This automatically will put dollar signs and round your entries to 2 decimal places
4. In the next row, enter the following:

Period Balance Interest Payment New Balance
1 0 0 50 50

5. In cell A3 type: =A2+1 (begin by typing the equals sign to indicate to Excel you are giving it a formula)
6. In cell B3 type: =E2

7. Incell C3 type: =E2*0.06/12

8. In cell D3 type: =D2

9. Incell E3 type: =B3+C3+D3

10. Highlight from the third row down to show 5 years of payments.

e then press CTRL D to fill down
11. The first nine periods of Gary’s amortization table should look like this: (DON'T type the numbers in, check if the
formulas given above will give you these numbers)

Period Balance |Interest |[Payment |[New Balance
1 $0.00 $0.00 $50.00 $50.00
2 $50.00 0.25 $50.00 $100.25
3| $100.25| 0.50125 $50.00 $150.75
4| $150.75| 0.753756|  $50.00 $201.51
5| $201.51| 1.007525 $50.00 $252.51
6| $252.51| 1.262563 $50.00 $303.78
7| $303.78| 1.518875 $50.00 $355.29
8| $355.29| 1.77647 $50.00 $407.07
9| $407.07| 2.035352 $50.00 $459.11

12. How much money will Gary have in his account after 1 year?
13. How much money will Gary have in his account after 4 years?
14. Gary shopped around and found another bank that offers 7.5%/a compounded monthly. How would you change the

spreadsheet to adapt to this change?

15. With new interest rate in place, calculate the total amount of interest Gary’s annuity would earn after 5 years

e at the bottom of column C type: =sum(C2:C61)

14
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Problem 2 — Borrowing

Laura borrowed $12 600 at 8%/a compounded quarterly, to buy a used car. She will make blended quarterly payments of
$415. Create a spreadsheet to track Laura’s progress as she repays her loan.

16. Label five columns with the following headings:

Payment # | Payment | Interest Paid | Principal Paid | Outstanding Balance |

17. Format the last four columns for currency
18. In the next row enter the following

Payment # Payment Interest Paid Principal Paid Outstanding Balance
0 12 600
19. State what needs to be typed in each of these cells in order to complete the spreadsheet

Cell A3

Cell B3

Cell C3

Cell D3

Cell E3

20. How much will Laura still owe after the first year of payments?

21. How long will it take Laura to completely repay the loan?
22. After 2 years, the bank drops its prime lending rate by 2%/a. State what needs to be typed in which cell in order to

properly adjust the spreadsheet to reflect this change. (Keep the original interest rate for the first 2 years!)

23. How long will it take Laura to repay the loan after this change is made to the interest rate

15
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