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Financial Mathematics Lesson #3:
Basic Loans Using Compound Interest

Review

Complete the following. If necessary, use vour notes from Lessons 1 and 2 of this undt:

a)

b}

An Onn\)l ! g 1s a series of equal payments made at regular time intervals.

There are different forms. For example;
+ A regular savings plan can be considered an investment anmuty. L3
+ Paying off a loan or a mortgage with regular payments is a form of loan annuity.

+ Retirement income is often received in the form of an annuity.

Usine TVM to solve non-annual compound interest problems:

P/Y represents the # of payments (PMT) made to the investment or loan.
+ For questions with nig pavments, mabe BY e SAMY, s the /Y vaiue.

+ For questions with payvments, the P/Y value is equal to the ﬂ of
payments made in one year.

Using TVM to Solve Anhuity Problems

An annnity involves malking equal periodic pavments.
Note the following points when solving anmiity problems with TWM:

* The P/Y value is equa / to the number of payments made in one year (unlike
questions with no periodic pavments).

* The PV (present value, or initial amount) may be zero, or not. If PV is zero, it indicates
there is no indtial amount, but there are regular periodic pavments. If PV is a number
other than zero, then an initial sum of money was invested (or borrowed) tozether with
regular periodic payments.

Copyright & by Absolute Value Publications. This book is NOT covered by the Cancopy agresment.

Financial Mathematics Page 2



Class Ex. &1

Clies Ex_ #2

520  Finencial Mathematics Lesson #3: Basic Loans Using Compownd Interest

Consider the following loan problem:

“Thomas Cruiser oW s‘ﬁ 50 ]fmm a bank to bu‘, aused car. The bank iss the
loan charged 8 255 inte per yearjcompo monthly/ If Thomas rna.lu:s
monthly payments at T.he of each month foq four vears| how much of the loan does. he
hawve left to repay?™

a) Whyw Du_ld ﬂn: tvpe of loan be consjdered ag annuity?

(?V WLOVH' $)75) at a4 req0lar
manw)l

b) Complet= Lhe fDllD\’. ing to answer the question in the scenario using TVM Solver.

What is the PMT value xplain why the entry
and wh}"i;gt negative? N=3 Zf/Dr Nis4*12 =48,
PMT=-1 s yen/s evey Menth
; I5=
crhive > aut- Fij= Payments
m(’ §5T= ;ﬁmh What is the PV value
= % =l BMeRT R and why 1s 1 5
d O o2 Bz PV- 1500, posfhve
i .-"lr'=12 cq
P(Y)= 13 pagnanty /yeuf Eirfziin BEGIN | 0eCaue mane Ry 1)

C(4)=13 compoungedl 9mmd into-

¢) How much does Thomas still ow: a)%c bank at the end of four years?

$508.53

d) Adjust the TWM solver so that Thomas pays off the loan. How many months does it take
Thomas to pay off the entire loan, with the same monthly payments? Round up to the

nearest month
set FV=0, sole fur N(periodd S| months of
e) How much did the car really cost Thomas? % %f)'fj

5\(\‘!5) 3’867&5 <7‘500C=w
148S interest

f‘c

Darma Asphalt applied for 2 loan to have her basement dev elaped The = q x/ 5

0 T.tact«:\rs she hired estimated thart it would cost her approxima i
to develop the ba_-,ernent Darma had already saved £

. tow an:l: home improvemny e received a loan for thy remammg
amount and paid it off inlfour vears\with payments off3173)made at

Lher each month. What was the annual pate of 5 mtere:t (to the - _0,9
nearest tenth of a percent) if the interest was(compounded quarterly’] A
1%700-7000% 36700 newds o DT : JEMD[ 2ECIN

iHerest s 1L777 Note: need  advance Calc
on FNCalcvlator.com
* Annual Rate

Complete Assignment Questions #1 - #7 AnOGua [/

‘Pertoas Z '
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Financizl Mathematics Lesson #3: Fasic Loans Using Compound Tnterest 521

Consumer Credif

Consumer eredit occurs when an item is purchased and pavment for it is made at a later
date. There are nsually interest charges, which result in the consumer paving more for the
itern than the original purchase price.

The amount of interest paid is called the finance charge.

Cluss Ex. #3 Ginger buys a drum set advertised at 32 930, She arranges to pay for it in 24 monthly
- installments of $170.

S———— a) How much did Ginger pay for the dnum set?

- 4(710)= $ 4080

b) Calculate the finance charge.

080 - 950 = 3130

Class Ex. #4 Chad sees the following T.V. advertisement:

Home Theatre System:
Option A: $5000 now

Option B: No payment for 12 months
then 36 monthiy payments of $205

Option C: 12.5% down plus 48
payments of $130

Chad has only 51000 available. Which option is less costly?

on A: $5000 R ANt Gffrd His
Opton &: 36(305) = 57380
ophon C: 5000(06.13) > 600 v~
49 (120) = 6MO

, $ 6340
N C 15 et for nim
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522  Finencial Mathematics Lesson #3¢ Basic Loans Using Compownd Interest

Credit Cards

Most people have a credit card, which allows them to access consumer credit. In effect,
using a credit card to pay for purchases is similar to borrowing money. Although similar to
loans and mortzages, there are major differences in using a credit card.

* If you choose to pay off the balance on the card by an agreed date, then there is no
interest charge.

= If you choose not to pay for the item by the agreed date, then interest is charged and
the item vou purchased ends up costing more becaunse of the interest charzes.

» The interest rate on purchases made bv credit card 1s & great deal more than the
interest rate on a small loan or mortzage.

* Unlike a small loan or mortgage, the consumer must make a mminimuom payiment sach
month and then has the option of payving off as much of the remainder of the credit
card balance as desired.

* You can use a credit card to borrow money in the form of cash, but interest 1s charged
imimediately at a much higher rate than a bank loan.

Credit Card Charges

Well-known Canadian credit card companies are similar in the way they apply credit card
charzes.

An example of credit card terms and charges is given below. These will vary from credit
card company to credit card company.

» No interest is charzed if the entire balance is paid within 25 davs of the bldling dage
(except for cash advances).

» Tmiersst = charged at 2 rate of 18% per annum on the entire previous monthly balance
if the entire balance is not paid by the due date.

* Interest on balance owing is calculated from the date the transaction was posted until,
but not including, the current statement date. To stop interest accumulation, contact
the credit card company for your payout balance for that day and make the full
payment.

» Interest on cash advances is calculated from the day the money was withdrawn.

o The mwminoey sroeihly pevinent 12 3% of the statemnent balance or 514,
whichever iz zreater.

To gnswer the class sxamples and assignment guestions,
1se the shove oredi cnrd tovms and charges.
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Financizl Mathematics Lesson #3: Fasic Loans Using Compound Tnterest 523

Class Fx. #5 Matt received the following credit card statement.
- J Statement Payment Minimum Overdue Total Minimum
= Date Due Date Payment Payment Payment Due
Dec. 23 Jan 16 537.88 50.00 537.88
Date of Date of Transaction Debits/
Trans Post Credits (-)
Previous Balance S1728.44
11723 11/25 Electronics Extracrdinaire 3858 .56
11724 11/26 Dairy King 514.25
11728 11/30 Hurlies Gas 532.71
12707 12710 Shoppers Paradize Dept Store 231.26
12714 12/14 Fayment Thank-you 31728 44-
12720 12721 (Groceries for Less $325. 78
Mew Balance .

a) E&B&le entry, 51728 44 — b) Calculate the new balance.

due257
c) E:w:plfu'n how the entry $37 88 was determined.
3 of $2sT 15 mare than (o

d) Why mayv the date of posting be different from the date of transaction?

o, TransQchon toke a Lewo dags 1o process

Cluss Fr. %6 | Bidisha wants to buy a $400 game console with her new credit card. It is the only item she
4| buvs on the credit card for that month.

1 1% | a) What 1s the minimum monthly payment on the statement?
kS 31 of 5400 = 400(6.03) -| 51, [rCater than 34
b) Bidisha receives her first statement. She pays the amount 5 days after the due date.
What will her interest charge be?

H,,P(H.'Q" L= 018 n=S  ypo.94- Yoo =/C.99
R

¢) If Bidisha makes payments of 315 each month, use T Zolver to determine how long it
will take her to pay off her credit card. saglve S D

3 months B pagot T80 Bt
PMIT=-1S  C/Y=3¢S BEGIN
N=3Y
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524  Finencial Mathematics Lesson #3¢ Basic Loans Using Compownd Interest

Assignment

1. Jody has saved $2 200 towards the cost of 2 new car. The car she plans to buy costs 19

737 and she needs to take out a loan to pay the balance. The loan must be paid off in four
vears and interest is charged at 8 2% per annum compounded semi-annually.

a) Determine the payment she must make at the end
of each month.

b) How much did the car cost her?

I~

Lee has to borrow 37500 to build a new deck. He can only afford payments of $250 at the
beginning of each month. The bank charges interest at 7 8% per annum compounded
annually.
a) How much will he owe after 2 years? b) In which month will he finally

pay off the loan?

I%= T#=
V= pV=
EMT= PMT=
FV= FV=
B/¥= B/Y=
PMT: END BECIN BMT: END BEGIN

¢) If Lee is required to make a full payment in the last month, how much interest does he
pay for the loan?

3. Lucy has saved $3 500 towards the cost of a new car. The car she plans [
to buy costs 321 375 including GST and she neads to take outa loan to | pe_
pav the balance. The loan must be paid off in four years and interestis | py—

charged at 8 3% per annum compounded monthly. PMT=
a) Determine the payment she will malee at the end of each month. E{;
C/y=

b) How much does the car cost her? Assume the purchase price of the

car includes taxes and all applicable fees.
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Financizl Mathematics Lesson #3: Fasic Loans Using Compound Interest 325

4. Melissa negotiated the purchase price of a boat for 514 700. She plans [
to finance the boat over a four vear term and she estimates that she can | 4=

afford monthly payments of $350 on her line of credit. Interest is PU=
compounded monthly. FMT=
a} What will be her interest rate? E‘:::
C/y=

b) How much interest will she have paid over the term of the loan? T

¢} Assuming the purchase price of the boat includes taxes and applicable fees, what was
the real cost of the boat?

5. Irwin borrows 35 000 from a bank, at 4% pa. compounded monthly, to be repaid in
monthly payments of 5100,

a) How much does N= b} How long will it take | n=

Irwin owe the bank | 1i= Irwin to pav off the | 3=

after three years? V= loan, to the nearest V=
FMT= month rounded up? | eMT=
Fv= V=
/Y= P/Y=
Cc/Y= c/y=
FMT: END BEGIN PMT: END BECIN

6. Spencer borrows 36 750 for home improvements. He can afford pavments of 3230 at the
end of each month. The bank charges interest at 6 92% per annum compounded monthly.

a) How much will he owe after 2 vears? b) How many months (rounded up) will
it take to pay off the loan?

H= n=

I%= I%=

V= V=

PMT= PMT=

Fv= Fv=

B Y= BiY=

c/y= c/Y=

FMT: END EEGIN FMT: END BEGIN

¢) Based on the answer in b), if Spencer is required to make a full payment in the last
month, how much interest does he pay for the loan?
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526  Finencial Mathematics Lesson #3¢ Basic Loans Using Compownd Interest

7. Outlock Aundio has a special on Cinemax Home Thearre systems. The svstem can be
purchased for $8 399 99 or with a down payment of 20% followed by 36 monthly
payments of $250_

The Blair family has decided that thev will purchase the svstem by paving the down
pavment. However, before agreeing to using the Outlook Audio deferred payment plan,
Mrs. Blair zoes to her local bank to inquire about a loan for the remaining amount after the
down payment.

The bank offers Mrs. Blair a 3 vear loan at 7.72% per antum compoundad monthly. If the

bank payments are made at the end of each month, which of the two methods of financing is
more economical and by how much?

DOutlook Audio Bank

Ik=
=

Fi=
B/Y=
C/y=
FMT: END BEGIN

8. Jane sees the following ad in
a local newspaper.

$2499.99 or 15% down + 12

payments of $199.99

b) What is the total cost of the computer using the installment method?

¢) Calcolate the difference berween the two pavment options.
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Financizl Mathematics Lesson #3: Fasic Loans Using Compound Interest 327

9. Isabel rzceived the following credit card statement.

Statement Payment Minimum Overdue Total Minimum
Date Due Date Payment Payment Payment Due
July 26 A B $0.00 c
Date of Date of Transaction Debits/
Trans Post Credits (=)
Frevious Balance 50.00
08/30 orv/o2 Theatre Tickets $107.00
a7/a4 07/04 Robert's Diner 527.89
07/08 0710 Cuik Gas $33.71
0716 o077 Riveriront Grocery Store 5178.95
Q716 07/186 Big Al's Towing and Repair 5483.26
o718 07/20 Simpson’s Electronics £38.71
MNew Balance

a) Calculate the new balance.

b) Determine the entries for positions A, B, C.

10. Pierre has a balance owing of $37 58 on his credit card. What 15 his minimum payment?

11. A certain type of projection television can be purchased for the advertised price of $3500
or by a down payment of 20% of the advertised price plus 25 monthly installments of
3135, Determine the difference in cost between the two methods and express the
difference as a percentage of the advertised price, to the nearest 1%.
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528  Finencial Mathematics Lesson #3¢ Basic Loans Using Compownd Interest

Use the following information to answer the next Wo guestions.

Hale buys a set of golf clubs advertized at
$1 050, He makes a 5200 down payment
and pays 36 monthly installments of 32850,

12. The amount, to the nearest dollar, that Hale paid for the golf clubs is .
Response

(Record vour answer in the numerical response box from left w right )

13. The finance charge expressed as a percentaze of the advertised price.
to one decimal place, is

(Record vour answer in the numerical response box from left w right.) -
Answer Key
1. a) 342914 b) 52279872 2. a) 5222127 b} 34 months c) E1000
3. a) 344331 b} 324 80283 4. a) 67% b} $2100 c) Fl6 EO0
5. a) §1818.20 b) 535 months 6. a) §133361 b} 30thmonth  ¢) 3730
7. Bank’s plan is more economical by 391116 8. a) 3375.00 b} $2 77488 c) 17489
9. a) $87952 b) A-Ang 19, B-$2639, C-3$26.39
10. 310 11. 35375, 16% 12, 1 2 2 & 13. 1 : 6 . 2
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