
Cii.ipter 2: Financial Mathematics 
Borrowing Woney 
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1. 

3,024K1)) 

AlfcA . . c c u c u p a y back $ 2 5 6 0 . 

b) / - A P 

I = 2560 - 2 5 0 0 

/ = 60 

A lex needed to pay $60 in interest , 

2. a) 4 - P ( 1 + i ) " 

4 . a) e .g. , I m a d e a sp readshee t to de te rm ine how 

long Dav id wil l have to m a k e p a y m e n t s . 

A = 12001 1 + aii2 
12 ^ 

A = 1200 (1 .009 . . . f 

4 = 1200(1.057.. . ) 

/ I = 1268.787, . , 

Hol ly needed to pay back $1268 ,79 , 

b) / = A P 

1= 1 2 6 8 . 7 9 ^ 1200 

1= 68 .79 

Hoi ly needed to pay $68 .79 in interest . 

3. a) P 

p 

( 1 + i T 

12 000 

0.049 

) 

(1 + 0.012 2 5 ) ' 

12 000 

( l . 0 1 2 2 5 f 

12 000 

1,075... 

P 11 154.613.. . 

Mat t can bor row at mos t $11 1 5 4 , 6 1 , 

b) 

) 0 - 11 154.61 

m 

Matt wil l pay $845 ,39 in interest . 

' ' _ I I 

.'' . (,r ! I ••; '1 . : 

Dav id wil l need to m a k e p a y m e n t s for 31 mon ths . 
I'', I • '• I , .: I' ''• I il • .-. |<---- - i . ; * - ft'LVt, I(K 

itiiai airtousii umm paio: at - ̂ izau - /iiu. 
I = Tota l pa id - P 

I = (7750 - 26 ,67) - 6 5 8 3 

1= 1140.33 

Dav id vdll need to pay abou t $1140 .33 in interest . 

H,tlH 

5. a | A = P(i + !f 

A 140001 1 + 
0.075 

A 14000 ! 1 + 

4 = 1 4 0 0 0 ( 1 , 0 1 8 7 5 ) * 

7I = 18845 .600 . „ 

Per ry wi l l need to pay $18 845 ,60 , 

b | i | More , e .g, , He is bor row ing the m o n e y for a 

longer per iod of t ime , so he wi l l pay more interest . 

A = P(1 + /T 
0.075 f" 

4 , 

A = 14000 (1 ,01875 ) " ' 

^ = 25368.333 . . , 

D i f fe rence = 25 368 ,333 . , . - 18 8 4 5 . 6 0 0 . . . 

D i f fe rence = 6522 .732 

He wil l pay $6522 .73 more . 

i i ) Less , e.g. , he is bor rowing m o n e y for a shor ter 

per iod of t ime, so he wi l l pay less interest . 

A - F ( 1 + iT' 

M AAr^fyJ^ 0.075 
A 14000 1+ 

I 4 

A = 1 4 0 0 0 ( 1 , 0 1 8 7 5 ) ' 

A = 16243.103. . . 

D i f fe rence = 18 8 4 5 . 6 0 0 . , , - 16 2 4 3 . 1 0 3 . 

D i f fe rence = 2 6 0 2 , 4 9 7 . . . 

He wil l pay $2602 .50 less. 
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6. a) P 
(1 + i f 

11 tlf>{) • 

!. 001/ 

i L U U 4 , „ i 

P = 11 347.947, . , 

Louis can bor row at mo-.- -1 t 17.95. 

fc;' 1 ^ p 

' - ' 0 0 0 ^ 11 .347 ,95 

2 . 0 5 

^ ^ ^ . ^ .JII pay $652 .05 in interest. 

8. a) T h e p resen t va lue is b l'> tiOO. 

T h e regular p a y m e n t a m o u n t is $ 1 2 0 0 . 

T h e p a y m e n t f r equency is 4 t imes a year . 

The number of payments is unknown. 

T h e p a y m e n t s a re m a d e at the end of the paymen t 

per iods. 

T h e annua l in terest rate is 2 .6%. 
T h e c o m p o u n d i n g f r e q u e n c y is 4 t imes a year . 

T h e fu ture va lue is $0 . 

Us ing the f inanc ia l app l i ca t ion on a g raph ing 

ca lcu lator , the n u m b e r of p a y m e n t s is 13 .079. .. 

or 14, 

It wil l take L issa 4 2 m o n t h s or 3 yea rs 6 mon ths to 

repay her investor 

b) 

>ince the mor tgage is cover ing 9 0 % of the cost , the 

d o w n p a y m e n t wi l l be 1 0 % of the cost . 
D o w n paymen t = (0 .10) (179 900 ) 

D o w n paymen t = 17 990 

T h e d o w n p a y m e n t ©0 . 

b) Pr inc ipal = (0 .90K179 900 ) 

Pnnc ipa l = 161 910 

T h e pnnc ipa l of the mo r t gage wil l be $161 910 . 

c ) T h e present va lue is $161 910 . 
The regular payment amount is unknown. 

T h e paymen t f r equency is 52 t imes per year . 

T h e n u m b e r of p a y m e n t s is (52 • 15), or 780 . 

T h e paymen ts are m a d e at the end of the p a y m e n t per iods 

T h e annua l in terest rate is 4 . 5 % . 

T h e c o m p o u n d i n g f requency is two t imes per year . 

T h e fu ture va lue is $0 . 
Us ing the f inanc ia l app l ica t ion on a g raph ing ca lcu la tor , 

the regular p a y m e n t a m o u n t is $284 6 3 0 . . . or $284 .63 

d) H a l f t h e loan ; $161 910 - 2 = $80 955 

T h e present va lue is $161 910 . 

T h e regular p a y m e n t a m o u n t is $284 .630 

T h e paymen t f r equency is 52 t imes per year . 
The number of payments is unknown. 

T h e paymen ts are m a d e at the end of the paymen t 

per iods. 
T h e annua l in terest rate is 4 . 5 % , 

T h e c o m p o u n d i n g f requency is two t imes per year . 

T h e fu ture va lue is $80 955 . 

Us ing the f inancia l app l ica t ion on a g raph ing ca lcu lator , it 

wi l l take 4 5 3 . 9 0 9 . . . w e e k s . In o ther w o r d s , it w o u l d take 

4 5 4 w e e k s or 8 years 38 w e e k s to pay back half o f the 

loan . 
e) l = A P 

/ = (284 .630 . .. • 7 8 0 ) - 161 910 

/ O M / 1 3 .. " 161 910 
/ - ttii 10 ! 74 i .. 

Sara and Sylv ie wil l pay $60 101.74 in interest . 

L issa wi l l pay $695 .61 in interest . 

9. a) The present value is unknown. 

The regular p a y m e n t a m o u n t is $25 . 

T h e paymen t f r equency is 52 t imes a year. 

T h e n u m b e r of p a y m e n t s is 52 . 

T h e p a y m e n t s a re m a d e at the end of the paymen t 

per iods. 

T h e annua l interest rate is 3 .8%. 

T h e c o m p o u n d i n g f requency is 52 t imes a year. 

The fu ture va lue is $0 . 

Us ing the f inanc ia l app l i ca t ion on a g raph ing calculator , 
at mos t V icky can bo r row $ 1 2 7 5 . 1 5 2 . . or $1275 .15 . 

b)l = A P 

/ = (25 • 52) - 1275 .152 . . 

1= 1300 1-7^ 152 . . . 

/ = $24 .848 . . 
V icky wil l pay $24 .85 in interest . 

10. The present value is unknown. 

T h e regular p a y m e n t a m o u n t is $80 . 

The paymen t f r equency is 52 t imes a year . 

T h e number of p a y m e n t s is (52 • 5) , or 260 . 

T h e paymen ts a re m a d e at the end of the payment 
penods . 

T h e annua l in terest rate is 9 .5%. 

T h e c o m p o u n d i n g f requency is 52 t imes a year. 

T h e fu ture va lue is $0 

Us ing the f inanc ia l app l i ca t ion on a g raph ing 
calculator , at mos t Dy lan can bor row 

$16 545 .650 . . . or $16 545 .65 . 
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1 , i j «' . - - i .1- . • • ; / ' : > • : - - ' -0, or 15 899 . 

i year . 

I I 1. HI ' ). ' ' 5 i< IM i . i . ' '1 I ' ) 

i : i ,•<.-'•••...•*•; . I ••; c.I u:. , p a y m e n t per iods . 

, . . . (• .• • I • . ', 

T h e c o m p o u n d i n g f requency is 2 t imes a year . 

Us ing the f inancia l app l ica t ion on a g raph ing ca lcu lator , 

the p a y m e n t a m o u n t is $ 2 0 8 2 . 4 2 2 . . . 

Pau l wil l need to pay $2082 .42 each half year . 

b) 

Hal f of the loan 39 - 2 = $ 7 9 4 9 . 5 0 . 

Hal f o f the loan - [- -d of f af ter 5 p e n o d s , or 2 years 

6 mon ths . 

c ) S u m m i n g the Interest Pa id c o l u m n ; $760 38. 

Paul wi l l pay $760 ,38 in interest . 

12. a) A = P(i + if 

[ 12 

A = 3 0 0 0 0 ( 1 . 0 0 5 . . . f 

4 = 30000(1,375. , . ) 

4 = 41278 ,718 . . . 

7 1 8 . , . - 3 0 000 

718 . 

e-.i r . / / I I have to pay $41 278 .72 , w i th $11 278 .72 

be ing interest . 

b) i) T h e present va lue is $30 000 . 

The regular payment amount is unknown. 

T h e p a y m e n t f requency is 12 t imes a year . 

T h e n u m b e r of paymen ts is (12 5) , or 60 . 

T h e p a y m e n t s are m a d e at the end of the p a y m e n t penods . 

T h e annua l interest rate is 6 .4%. 

T h e c o m p o u n d i n g f requency is 12 t imes a year . 

T h e fu ture va lue is $0 . 

Us ing the f inancia l app l ica t ion on a g raph ing ca lcu lator , 

the p a y m e n t a m o u n t is $ 5 8 5 . 5 8 0 . . . 

Each p a y m e n t w o u l d be $585 .58 . 

I i '>;'ii i• 

• 'i , 5 I f " , / ' ! 

Paid {$) 

li 

$0 

582.473. 

0.. . • 60 ) - 30 000 

316. . . - 3 0 000 

Bern ice wil l pay $ 5 1 3 4 82 in interest . 

13. a) T h e p resen t va lue of the loan ; 

10 000 + 15000'- ; - '- '- '- '. 'O 
A = Pil + if 

.20 

A 2 2 0 0 0 ! 1 + 
0.011 

12 

A 22 406.865. . . 

/ ^ A •- P 

I = 22 406 .87 - 22 000 

I = 406 87 

Vio le t wil l pay $406 .87 in interest . 

b) j) T h e p resen t va lue is $22 000 . 

T h e regular paymen t a m o u n t is $500 . 

T h e paymen t f r equency is 12 t imes a year. 

The number of payments is unknown. 

T h e p a y m e n t s are m a d e at the end of the paymen t 

per iods. 

T h e annua l in terest rate is 1 . 1 % . 

T h e c o m p o u n d i n g f r equency is 12 t imes a year . 

T h e fu ture va lue is $0 . 

Us ing the f inanc ia l app l ica t ion on a g raph ing 

ca lcu lator , the n u m b e r of p a y m e n t s is 44 .932 . .. . 
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ii) l = /l^^-F 

/ = ( 4 4 . 9 3 2 , . . ) ( 5 0 0 ) - 2 2 000 

1 = 22 4 6 6 . 2 6 0 . , . - 2 2 000 

1 = 466,260, . , 

Vio let wil l pay $466 ,26 in in terest and it wi l l t ake 4 5 

mon ths to pay of f the loan . 

14 . a) T h e present va lue is $37 4 7 8 . 

The regular payment amount is unknown. 

T h e paymen t f r equency is 12 t imes a year . 

T h e n u m b e r of p a y m e n t s is (12 • 6 ) , or 72 . 

T h e paymen ts a re m a d e at the end of the p a y m e n t per iod: 

T h e annua l in terest rate is 4 . 5 % , 

T h e c o m p o u n d i n g f r equency is 12 t imes a year . 

T h e fu ture va lue is $0 , 

Us ing the f inanc ia l app l ica t ion on a g raph ing calculator , 
the paymen t a m o u n t is $ 5 9 4 . 9 2 6 . . . 

F rank 's month ly p a y m e n t s wi l l be $594 .93 . 

b) Us ing an amor t i za t ion tab le ; 

Payment 
Pe - -' 

Payment ($)1 IntGrest 
1 

Principal Paid Balance 

140.542... 454.384... 

-37478 

615... 

2 594,926... 138.838... i,088.,. 567.527... 

3 594.926... 137.128... 457.798... -36109.728,,. 

4 594.926... 135.411... 459.515... -35650.213... 

i) 2 5 % of 6 years is 1.5 years or 18 mon ths . 

18 594.926,,. 110.689... 484.236... -29033.089... 

T h e ba lance ow ing is $29 033 .09 . 

ii) 5 0 % of 6 years is 3 years or 36 mon ths . 

36 594.926... 76.940... 517.985... -19999.609... 

T h e ba lance ow ing is $ 1 9 9 9 9 . 6 1 . 

iii) 7 5 % of 6 years is 4 .5 years or 54 mon ths . 

54 594.926... 40.839... 554.087... -10336.539... 

T h e ba lance ow ing is $10 336 .54 . 

i v ) 1 0 0 % of 6 years is 6 yea rs or 72 mon ths . 

72 594.926... 2.222... 592.704... 0 

T h e ba lance ow ing is $0 . 

c) Us ing an amor t i za t ion tab le ; 

i) T h e a m o u n t of interest pa id is $2263 .77 . 

ii) T h e a m o u n t of in terest paid is $3938 .98 . 

iii) T h e a m o u n t of in terest paid is $4984 .59 . 

iv) T h e a m o u n t of in terest paid is $5356 .74 . 

15. a) T h e p resen t va lue is $2152 . 

The regular payment amount is unknown. 

T h e p a y m e n t f r equency is 12 t imes a year . 

T h e n u m b e r of p a y m e n t s is (12 3) , or 36 . 

T h e p a y m e n t s are m a d e at the end of the p a y m e n t 

per iods 

T h e annua l in terest rate is 16 .5%. 

T h e c o m p o u n d i n g f requency is 12 t imes a year . 

The fu tu re va lue is $0 . 

Us ing the f inancia l app l ica t ion on a g raph ing 

ca lcu la tor , the p a y m e n t a m o u n t is $76 190. . 

T h e mon th l y p a y m e n t s a re $76 .20 . There fo re , tho 

tota l cos t of the rifle is ( 7 6 , 1 9 0 , , . ) ( 3 6 ) , wh i ch is 

equa l to $ 2 7 4 2 . 8 4 8 . . . , or $2742 .85 . 
b) T h e p resen t va lue is $ 2 1 5 2 . 

The regular payment amount is unknown. 

T h e p a y m e n t f r equency is 52 t imes a year . 

T h e n u m b e r of p a y m e n t s is (52 • 2) , or 104, 

T h e p a y m e n t s are m a d e at the e n d of the p a y m e n t 

per iods. 

T h e annua l interest rate is 8 .5%. 

T h e c o m p o u n d i n g f requency is 52 t imes a year . 

T h e fu ture va lue is $0 . 

Us ing the f inancia l app l ica t ion on a g raph ing 
ca lcu la tor , the p a y m e n t a m o u n t is $22 ,517 .. 

T h e w e e k l y p a y m e n t s are $22 .52 . The re fo re , the 

tota l cos t of the rifle is (22 .517 ., • 104) . w h i c h is 

equa l to $ 2 3 4 1 . 8 5 4 . .. or $2341 85. 
c ) D i f fe rence = 2 7 4 2 . 8 5 - 2341 .85 

Di f fe rence 401 .00 

T h e d i f fe rence in the a m o u n t of interest is 

$401 00. 

d) e .g . , M ike wou ld m a k e smal le r p a y m e n t s to the 
s tore each m o n t h , and has one addi t iona l year to 
pay of f his loan , 

16. a) Bank loan ; T h e present va lue is $ 3 0 0 0 . 
T h e regu lar p a y m e n t a m o u n t is $125 . 

T h e paymen t f r equency is 12 t imes a year 

The number of payments is unknown. 

T h e p a y m e n t s are m a d e at the end of the p a y m e n t 

penods . 
T h e annua l in terest rate is 4 . 7 % . 

T h e c o m p o u n d i n g f requency is 12 t imes a year . 

T h e fu tu re va lue is $0 . 

Us ing the f inanc ia l app l ica t ion on a g raph ing 

ca lcu la tor , the t e rm of this loan is 25 .253 . .. o r 

26 m o n t h s . 

Investor loan ; 

T h e p resen t va lue is $ 3 0 0 0 . 

T h e regu lar p a y m e n t a m o u n t is $250 . 

T h e p a y m e n t f r equency is 12 t imes a year . 

The number of payments is unknown. 

T h e p a y m e n t s a re m a d e at the end of the p a y m e n t 

penods . 

T h e annua l in terest rate is 5%. 
T h e c o m p o u n d i n g f r equency is 12 t imes a year . 

T h e fu tu re va lue is $0 . 

Us ing the f inanc ia l app l ica t ion on a g raph ing 

ca lcu la tor , the t e rm of th is loan is 12 ,336. .. or 

13 m o n t h s . 
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b) Bank Loan ; 

l 25 ;h - -3000 

- 3 0 0 0 

150)^ 3 0 0 0 

- 3000 
j — 004 

o pay $ 1 5 6 , 6 8 in in terest for the bank 

' . ' "~ "or the investor l oan . 

)ay a tota l o f $3156 .68 inc lud ing pr inc ipal 

l - i - ' - ' i.'.- the bank loan or $3084 ,01 inc lud ing 

te res ! for the investor loan , 

lould take the loan f rom the investors if 

he $ 2 5 0 mon th l y paymen ts because she 

!St, A l so , she wi l l car ry the debt for less 

Opt ion A; 

esen t va lue is $21 0 0 0 , 

The regular payment amount is unknown. 

T h e paymen t f requency is 12 t imes a year . 

T h e n u m b e r of p a y m e n t s is (12 • 4 ) , or 4 8 . 

T h e paymen ts are m a d e at the end of the paymen t per iods. 

T h e annua l in terest rate is 1.8%. 

T h e c o m p o u n d i n g f requency is 12 t imes a year . 

T h e fu ture va lue is $0 . 

Us ing the f inanc ia l app l ica t ion on a g raph ing calculator , the 

regular month ly p a y m e n t is $453 766 .., or $453 ,77 . 

Opt ion B: T h e present va lue is $16 000 . 

The regular payment amount is unknown. 

T h e paymen t f r equency is 12 t imes a year. 

T h e n u m b e r of paymen ts is (12 3) , or 36 . 

T h e paymen ts are m a d e at the end of the p a y m e n t per iods . 

T h e annua l interest rate is 1.8%. 

T h e c o m p o u n d i n g f r equency is 12 t imes a year 

T h e fu ture va lue is $0 . 

Us ing the f inanc ia l app l ica t ion on a g raph ing calculator , 

the regular month ly p a y m e n t is $ 4 5 6 . 8 8 5 . . . , or $456 .89 . 

b) Op t ion A; 

/ = A - P 

/ = (48 4 5 3 . 7 6 6 . . . ) -- 21 000 

/ = 21 780 810 . . 21 0 0 0 

/ = $ 7 8 0 . 8 1 0 . . . 

Op t ion B; 

/ = A • P 

; - 'M: 456 .88 ; . ) - 16 000 

/ - 10 4 4 7 . 8 8 1 , 10 OOO 

/ ' b447 .881 . . . 

1 total a m o u n t of in terest for opt ion A is $ 7 8 0 . 8 1 , and the 

total a m o u n t of in terest for op t ion B is $447 .88 . 

c ) e .g. . Conno r shou ld take opt ion B, if he can af ford the 

$ 5 0 0 0 d o w n paymen t , b e c a u s e he pays less interest and 

the te rm is shor ter . 

18. T h e pr inc ipal is $5000 . T he in terest per 

p a y m e n t per iod is equa l to 112.5 d iv ided by 5000 , 

wh i ch is 2 . 25% . T h e n u m b e r of p a y m e n t s is 8 and 

the regular paymen t is $689 ,93 . T h e tota l in terest 

paid is $519 .38 . T h e total a m o u n t pa id is 

$5519 38. Y o u can a lso de te rm ine the a m o u n t of 

the interest or pnnc ipa l paid for any ind iv idual 

p a y m e n t and the ba lance at the end of each 

p a y m e n t per iod . 

19. Op t ion A 

T h e present va lue is $120 000 . 

The regular payment amount is unknown. 

T h e paymen t f requency is 1 t ime a year . 

T h e n u m b e r of paymen ts is 20 . 

T h e p a y m e n t s are m a d e at the end of the p a y m e n t 

per iods. 

T h e annua l in terest rate is 4 % . 

The c o m p o u n d i n g f r equency is 1 t ime a year . 

T h e fu ture va lue is $0 . 

Us ing the f inanc ia l app l ica t ion on a g raph ing 

calculator , the annua l p a y m e n t is $8829 810 . ., or 

$8829 .81 and the total in terest paid is 

$56 5 9 6 , 2 0 0 . . . or $56 596 20 . 

Opt ion B; 

T h e present va lue is $120 000 , 

The regular payment amount is unknown. 

T h e paymen t f requency is 12 t imes a year . 

T h e n u m b e r of paymen ts is (12 • 20 ) , or 240 . 

T h e paymen ts are m a d e at the end of the paymen t 

per iods. 

T h e annua l in terest rate is 4 % . 

T h e c o m p o u n d i n g f requency is 12 t imes a year . 

T h e fu ture va lue is $0 . 

Us ing the f inancia l app l ica t ion on a g raph ing calculator , 

the month ly paymen t is $727 ,176 . ., or $727 .18 , so the 

annua l paymen t a m o u n t is $8726 .12 . T h e total interest 

pa id is $54 522 .334 . .. or $54 522 33, 

Opt ion C; 

T h e present va lue is $120 000 . 

The regular payment amount is unknown. 

T h e paymen t f requency is 1 t ime a year . 

T h e n u m b e r of paymen ts is 10. 

T h e paymen ts are m a d e at the end of the p a y m e n t 

penods . 

T h e annua l interest rate is 8%. 

T h e c o m p o u n d i n g f requency is 1 t ime a year . 

T h e fu ture va lue is $0 . 

Us ing the f inancial app l ica t ion on a g raph ing calculator , 

the annua l paymen t is $17 883 .538 .., or $17 883 .54 , 

and the total interest pa id is $58 835 .386 . . or 

$58 835 .39 . 
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Opt ion D; 

T h e p resen t va lue is $ 1 2 0 000 , 

The regular payment amount is unknown. 

T h e p a y m e n t f r equency is 12 t imes a year . 

T h e n u m b e r of p a y m e n t s is (12 - 10), or 120. 

T h e p a y m e n t s are m a d e at the end o f t h e p a y m e n t per iods . 

T h e annua l in terest rate is 8 % . 

T h e c o m p o u n d i n g f requency 'o O" t imes a year . 

T h e fu ture va lue is $0 . 

Us inq ihs- l i i h H K I si :|ipSii .»fi.,-c ijii i < i r , jp l i in<j ( .iU o iatof , the 

moiithi-. ; i . .y ,nt ; : i ! i:, 1.14''^ 0 ' : i , or T-11'-.S'»I • tho tota l 

payu. . Of ,1.1 oo.if f.,r I h r y - 1 . , \> u I ^ f } ; , . ,.,tal in terest 

pail* I . •'V.4 / ! i / ,,. •{.!,} / • 1 7'* 
e.g. , ' .^huu^c ' . .v isoi. IJ, JO a .IUO ct . ' i ianogc-jDlo inonth ly 

paymen t , it has the longest t e r m , and it incurs the least 

a m o u n t of in terest over the life of the loan . 

20. Op t ion A: 

A = Pi1 + if 

4 = 2 5 0 0 0 ^ ^ 3 5 ' ^ " 

^ = 2 5 0 0 0 ( 1 . 0 0 2 . . . r 

^ = 29773 ,570 . . . 

T h e total cos t of op t ion A is $29 773 .58 . 

Opt ion B. 

T h e p resen t va lue is $ 2 5 000 . 

77?e regular payment amount is unknown. 

T h e p a y m e n t f r equency is 12 t imes per year . 

T h e n u m b e r of p a y m e n t s is 60 . 

T h e p a y m e n t s are m a d e at the end of the p a y m e n t per iods . 

T h e annua l in terest rate is 7%. 

T h e c o m p o u n d i n g f requency is 12 t imes per year . 

T h e fu ture va lue is $0 . 

Us ing the f inanc ia l app l ica t ion on a g raph ing ca lcu la tor , 

the month ly p a y m e n t s wi l l be $ 4 9 5 . 0 2 9 . . . o r $495 .03 . 

T h e interest cos t is $4701 ,80 . 

e.g. . Op t ion B is the bet ter op t ion because G a b e w o u l d pay 

$71 .77 less interest . 

21. a) T h e p resen t va lue is $50 000 . 

T h e regular p a y m e n t a m o u n t is $ 1 0 0 0 . 

T h e paymen t f r equency is 12 t imes a year . 

T h e n u m b e r of p a y m e n t s is 24 . 

T h e paymen ts are m a d e at the end of the p a y m e n t per iods . 

T h e annua l in terest rate is 3 .5%. 

T h e c o m p o u n d i n g f r equency is 12 t imes a year. 

The future value is unknown. 

Using the f inanc ia l app l ica t ion on a g raph ing ca lcu lator , 

the fu ture va lue is $28 797 .460 . . . 

T h e ou ts tand ing ba lance at the end of 2 years is $28 797 .46 . 

b) T h e present va lue is $50 000 . 

T h e regular paymen t a m o u n t is $1000 . 

T h e p a y m e n t f r equency is 12 t imes a year . 

The number of payments is unknown. 

T h e p a y m e n t s are m a d e at the end of the paymen t per iods . 

T h e annua l in terest rate is 3 .5%. 

T h e c o m p o u n d i n g f requency is 12 t imes a year. 

T h e fu ture va lue is SO. 

IJ .itiq the l i f D t . . !oi H[>[)II'M1K)M ml ri = j osp l , i ( ) oalculator , 

thf; nurnhni ot p,iymi;n(s is 54 1 ? 2 or 0 0 
It A'ill t.iKf ; . . l l f'h n i oo t f r , Cf 4 vcoi-; / uu .nth-, to 

poy oil thto loon, 

c ) T h e p resen t va lue is $28 797 46 

T h e regular p a y m e n t a m o u n t is $ 1 2 0 0 . 

T h e p a y m e n t f r equency is 12 t imes a year . 

T l ie number of payments is unknown. 

T h e p a y m e n t s a re m a d e at the end of the paymen t 

per iods 

T h e annua l in terest rate is 3 .5%. 

T h e c o m p o u n d i n g f requency is 12 t imes a year. 

T h e future va lue is $0 . 

T h e n u m b e r of add i t iona l p a y m e n t s is 24 .915 .., or 25 . 

To ta l n u m b e r of p a y m e n t s = 2 (12) + 25 

Tota l n u m b e r of p a y m e n t s = 49 

Sal wi l l repay the loan 6 mon ths sooner , if he 

inc reases his mon th l y p a y m e n t to $1200 . 

A p p l y i n g P r o b l e m - S o l v i n g S t r a t e g i e s , 
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D. Inves tment - S ing le Paymen t : 

Pr inc ipa l Inves ted : $ 1 2 0 0 0 (6) 

Interest Rate : 6 % (6) 

C o m p o u n d i n g F requency : Dai ly (6) 

T e r m : 6 yea rs (6) 

Interest E a r n e d : $ 5 1 9 9 . 4 4 

Loan - S ing le P a y m e n t : 

Pnnc ipa l B o r r o w e d : $2C 

Interest Rate : 1 % (1) 

Compound i r , ' ! l o s u e n c y : A n n u a l (1) 

T e r m : 1 yeof '' i 

Interest Ea 3 

m the mos t poss ib le in terest on the 

inves tment , 4 s ixes mus t be ro l led. T o pay the 

least poss ib le in terest on a loan , 4 ones must be 

ro l led. 

E . 1) Inves tment - Regu la r P a y m e n t s : 

Most : 

Regu la r P a y m e n t A m o u n t : $300 (6) 

P a y m e n t F requency : W e e k l y (5) 

Interest Rate : 6 % (6) 

C o m p o u n d i n g F requency : Dai ly (6) 

T e r m : 6 yea rs (6) 

Interest Ea rned : $18 998 .90 

Least : 

Regu la r P a y m e n t A m o u n t : $50 (1) 

P a y m e n t F requency : A n n u a l (1) 

Interest Ra te : 1 % (1) 

C o m p o u n d i n g F requency : A n n u a l (1) 

T e r m : 1 y e a r ( 1 ) 

Interest E a r n e d : $0 .50 

2-6 C h a p t e r 2: F i n a n c i a l M a t h e m a t i c s : B o r r o w i n g Money 



rn the least a m o u n t of interest , 5 o n e s must be 

ro l led . T o earn the most a m o u n t of in terest . 4 s ixes and 

1 f ive mus t be ro l led. 

i i ) Loan - Regu la r Paymen ts : 

Most : 

Pr inc ipa l B o r r o w e d : } (6) 

P a y m e n t F requency : Annua l (1) 

Interest Rate ; 6 % (6) 

C o m p o u n d i n g F requency : Dai ly (6) 

T e r m ; 6 years (6) 

Interest C h a r g e d ; $2726 ,46 

Least ; 

Pr inc ipa l B o r r o w e d : $2000 (1) 

P a y m e n t F requency : W e e k l y (5) 

Interest Rate ; 1 % (1) 

C o m p o u n d i n g F requency : Annua l (1) 

T e r m ; 1 y e a r ( 1 ) 

Interest C h a r g e d : $10 .16 

T h e p layer w o u l d pay the least a m o u n t of in terest if the 

p layer rolls 4 o n e s and 1 f ive. T h e p layer w o u l d pay the 

mos t a m o u n t of interest if the p layer rolls 4 s ixes and 

1 o n e . 

F. W h e n an inves tment is m a d e , the p layer wan t s to try 

and earn the h ighes t a m o u n t of interest poss ib le . W h e n a 

loan is t aken , the p layer w a n t s to pay the lowes t a m o u n t 

of in terest poss ib le . 

L e s s o n 2 . 2 : E x p l o r i n g C r e d i t C a r d U s e , p a g e 1 0 0 

1. a) Dea le rsh ip credi t ca rd ; 

T h e present va lue is (5000 - 5000(0 ,024) ) . or $ 4 8 8 0 . 

T h e regular p a y m e n t a m o u n t is $200 . 

T h e p a y m e n t f r equency is 12 t imes a year . 

The number of payments is unknown. 

T h e p a y m e n t s a re m a d e at the end of the p a y m e n t per iods. 

T h e annua l in terest rate is 15 ,8%. 

T h e c o m p o u n d i n g f requency is 365 t imes a year 

T h e fu ture va lue is $0. 

Us ing the f inanc ia l app l ica t ion on a g raph ing ca lcu lator , 

the n u m b e r of paymen ts is 2 9 . 6 6 9 . . . or 30 . 

In to ta l , M ia wi l l end up pay ing $5933 .804 . or $ 5 9 3 3 . 8 1 . 

Bank loan ; 

T h e present va lue is $5000 . 

T h e regular p a y m e n t a m o u n t is $200 . 

T h e paymen t f r equency is 12 t imes a year . 

The number of payments is unknown. 

T h e p a y m e n t s are m a d e at the end of the p a y m e n t per iods . 

T h e annua l in terest rate is 9 .8%. 

T h e c o m p o u n d i n g f requency is 12 t imes a year . 

T h e fu ture va lue is $0 . 

Us ing the f inancia l app l ica t ion on a g raph ing ca lcu lator , 

the n u m b e r of paymen ts is 2 8 . 0 7 7 . . . or 29 . 

In to ta l . Mia wi l l end up pay ing $5615 .429 . . . , or $5615 .43 . 

h i noolor«?hin credi t ca rd ; 
* • / I 

1880 

81 in in terest us ing the 

uuc iL io l . i | j wiud4 i ,ard. 

T e r m = 30-

in terest on the bank loan . 

c | Dea le rsh ip creciit ca rd : 

365 

I 2 

T e r m = 912.5 

It wilt take Mia 912 5 days , or 2 years 6 m o n t h s , to 

pay of f the credi t card 

Bank loan ; 

T e r m = 29 m o n t h s 

It wi l l take Mia 29 mon ths , or 2 years 5 mon ths , to 

pay of f the bank loan 

d) e.g. . She shou ld use the bank loan , b e c a u s e 

she wil l pay it o f f soone r and pay less overa l l . 

2. Ca rd B lue; C a s h back = 2150 .66 • 0.03 = $64 52 

T h e present va lue is $2150 ,66 . 

T h e regular p a y m e n t a m o u n t is $200 . 

The paymen t f r equency is 12 t imes a year 

The number of payments is unknown. 

T h e paymen ts are m a d e at the end of t he paymen t 

penods . 

T h e annua l in terest rate is 18 .5%. 

T h e c o m p o u n d i n g f r equency is 365 t imes a year . 

T h e fu ture va lue is $0 . 

Us ing the f inanc ia l app l ica t ion on a g raph ing 

ca lcu lator , the n u m b e r of p a y m e n t s is 11.856. .. or 

12. T h e total a m o u n t of in terest paid is 

$220 724 . .., or $220 .73 . The re fo re , the tota l 

add i t iona l cost of us ing card B lue is $220 .73 -

$64 .52 . or $ 1 5 6 . 2 1 . 

Ca rd R e d ; T h e present va lue is $2150 .66 . 

T h e regular p a y m e n t a m o u n t is $200 . 

T h e p a y m e n t f requency is 12 t imes a year . 

The number of payments is unknown. 

T h e paymen ts a re m a d e at the end of the p a y m e n t 

per iods 

T h e annua l in terest rate is 16 .25%. 

T h e c o m p o u n d i n g f requency is 365 t imes a year . 

T h e fu ture va lue is $0 . 

Us ing the f inancia l app l ica t ion on a g raph ing 

calculator , the n u m b e r of paymen ts is 11 .707 . . . , or 

12. T h e total a m o u n t of interest paid is 

$ 1 9 0 . 7 5 1 . . . , or $190 .76 . 

H a n n a h shou ld use card B lue, because the 

p a y m e n t s are for the s a m e a m o u n t and are at the 

s a m e t ime for both cards , but she wi l l pay $34 .55 

less us ing Card B lue. 

F o u n d a t i o n s of Ma themat ics 12 S o l u t i o n s Manual 2-7 


