() Ramona’s bank balance will be $58 874.59 after 3 years.
It therefore earns much more than $240 in interest every 3

months.

MW=12.00
[==5. 006
Pll=-23320, 58
PMT=248. B8
= FLI=58874.59
P-4=4. 08

CY'=4 . 58
FHMT: =R BEGIH

Practise, Apply, Solve 2.10, page 178

1. (a)

Jai? =(as?)e

=(L+i)7
=1+

(d)

Ja+iy =(@+iy’)e

3

=(1+i)3
=1+

2. (a)

(1.06)* =(1 oag
=1.06"
=1.1236

(b)
12
3(1.09" =(1093
=1.08"
=1.3605

(€)

4(1.0129" =(1 0125

=1.0125
=1.0380
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(d)
18
2/(1.04"® =(1092
=1.04°
=1.4233
3. (a) 1 +i = (1.025}
i =(1.025} -1
i =0.1038
(b) 1 +i = (1.01)?
i=(1.01-1
i =0.1268
() (1+i)?=1.10
1+i=+110
i=+1.10-1
i =0.0488
(d) (1+0)2=1.015
1+i=12%1.015
i=121.015-1
i =0.0012

(€) (1 +i)* = (1.06§
1+i=4(1067

i=+1.06-1
i =0.0296
) (1 +i)2=(1.025}

1+i=1(1.029*

i =31.025-1

i =0.0083

(@) (1 +i)**=(1.03f

1+i="53(1.03*
i=1§1.03-1

i =0.0023

(h) (1 +i)® = (1.0055y

1 +i = %(1.0059>

i = (1.0055%° - 1
i =0.1533

4. () 1 +i=(1.04%
i =0.0816

i = 8.16%4

(b) 1 +i=(1.02)

i =0.0824

i = 8.24%4

(€) 1 +i = (1.002y
i =0.1095

i = 10.95%4

(d) 1 +i=(1.000 24%°
i =0.0915

i = 9.15%4

(€) 1 +i = (1.045}

i =0.1925

i = 19.25%4

(f) 1+i=(1.0175§
i =0.2314

i = 23.14%4
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5. (a)1 +i = (1.045§
i =0.1925

i = 19.25%4

(b) (1 +i)? = (1.045§

1+i=,/(1049*

1 +i = (1.045§

i =0.0920 semiannually
i =18.40%4

(c) (1 +i)**=(1.045}
Ba+i)? =12(1.043*
1+i=7%1045

i =0.014 78/month

i =0.17774

i =17.77%4

(d) (1 +i)%=(1.045%

53(1+1)% =59(1.043"
1+i=191.045

i = 0.003 392/week

i =0.17644

i = 17.64%4

(€) (1 +i)*° = (1.045}
363(1+i)%%° =363(1.049"

%65(1.049" — 1

i = 0.000 482 49/day

i=0.176 114

i =17.61%4

6. (a)i.

Payment 0 1 2 3 9 10

Period [ [

1T T 1
Deposit %%60026002@00 «560626000 C;lcuuemulated
|H$5000

$5000 (1 + i)
$5000 @ +iy
$5000 (1 + i)
$5000 (1 +i)?

ii. Find the yearly rate, equivalent to 8%&/ compounded
semi-annually.

1+i=(1.04%

i =0.0816

Sio = 5000 + 5000(1.0816) + 5000(1.08%6)...
+5000(1.0816)+ 5000(1.0816)

_ 500((1 0818 - )1_

ii. Sg 1081 $72 985 49
() i.

Pay_mem 0123 19 20

= P H—A—H

Deposit 5%&2&2}@ s‘§‘§§

Accumulated

L Value
$800
$800 (1 + i)

$800 (1 + i)Y
$800 (L + )18
$800 (L + )19

Part 1: Financial Applications of Sequences and Series

ii. Find the quarterly rate, equivalent to 8%&/ compounded

yearly.
(1+i)*=1.08
i=4108-1

i = 0.019 426 547
S,, = 800 + 800(1.019 426 547) + 800(1.019 426 547).
+800(1.019 426 54+ 800(1.019 426 54%)

_ 800(1 019 426 549 — )1

iii. =$19327 29
S0 1.019 426 547 1
(©)i.
Payment 0 1 2 103 104
Period | | | | |
(I) L 1
Deposit ¥ ,&@05@0 ‘5@%@0 Cac;:uuemulated
Q $150
\% $150 (1 + 1)
$150 (L + )12
$150 (L + 102

ii. Find the weekly rate, equivalent to 11%/compounded

semiannually.

(1 +i)%2 = (1.055%

1+i=241.055

i =0.001 878 304

Sioa= 150 + 150(1.001 878 304) + 150(1.001 878 384).
+150(1.001 878 30%7 + 150(1.001 878 30#¥

_ 150(1 001878 304" - )1

i =$17210 15
Stos 1.001878 304 1
(d)i.
Payment 0 1 2 13 14
Period | | | [
;o .
o Accumulated
Deposit F 20 n® F Value
staaoo
$3300 (1 +i)
$3300 (1 + )12
$3300 (1 + )1

ii. Find the semiannual rate equivalent to 10%/
compounded quarterly.

(1 +i)? = (1.025%

1+i=(1.025%

i =0.050 625

S., = 3300 + 3300(1.050 625) + 3300(1.050 625)
+ ...+ 3300(1.050 625) + 3300(1.050 625

_ 330c( 1050 625 - )1:

iii. Sy $64 956 71
1.050 625 1
(e)i.
Payment 0 1 2 35 36
Period L1 1 ||
T 1
<80 (P P O Accumulated
Deposit E‘&Q 5’&0 ‘E"Q %\p Value
$1000
$1000 (1 +i)
$1000 (1 + i)
$1000 (1 +i)%®

ii Find the monthly rate, equivalent to 9%,
(1 +i)?=1.09
i=1%109-1

i =0.007 207 323
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S,s = 1000 + 1000(1.007 207 323) + 1000(1.007 207%323)
+ ...+ 1000(1.007 207 32%)+ 1000(1.007 207 32%)

100(( 1007 207 35§ - )

iii. =$40934 61
® 1007207323 1
7.
Payment 0 1 2 17 18
Period
—— A, —
Deposit $0 $R  $R $R  $R
Present Value
$R (1 +i)?
$R (L +i)?
$R (1 +:i)'17
$R(L+i)i8
Find the monthly rate, equivalent to 18%/compounded
yearly.
(1+i)*?=1.18
i=%118-1
i =0.013 888 43
We use the present value formula.
1-(1+i)™"
py = A7)
i
R(l— 1013888 4318)
~0.01388843
3500= R(15 829 867 97
R=%$221.10
8. (a)
Payment 0 1 2 181182
Period | | | | |
. L /\/ 1 Accumulated
Deposit $0 $R $R $R $R Value
IH$R
\%ssre L+1)
3R 21+i)lﬁo
$R (L + i)t

(b) Find the weekly rate, equivalent to 7.2%/
compounded monthly.
(1 +i)%2= (1.006¥>

1 +i = 53(1.009"

i =0.001 381 431
S = R + R(1.001 381 431) + R(1.001 381 434)..
+ R(1.001 381 431§° + R(1.001 381 431§

(c)
R(l.OOl 381432 - )1
25000=
1.00138143% 1
25 000= R( 206 762 061
R=$120.91

9. (a) Find the monthly rate, equivalent to 9.8%/
compounded yearly.

(1 +i)?=1.098

i =1¢1.098 - 1

i =0.007 821 29

Solve for the present value of 36 monthly payments of $280.
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|
28((1- 1 007 821 29°)
0.007 82129
PV =280(31 270 056 )

PV =$8755 62

He can spend $8755.62 on a car.

(b) The 0.782 129%/month interest rate is very close to the
9.8%/a compounded monthly he was charged in section 2.8.
Also, because the loan was for such a short period of time (3
years), the difference in the two rates has little effect on the
present value.

PV =

10. (a) Answers will varyExample Michael needs $2800 to
go travelling in one year. How much must he deposit at the
end of every three months into an account that paya 8%/
compounded quarterly?

(b) Answers will vary Example Alisha buys a new car by
agreeing to mature equal monthly payments of $350 for 5
years at a rate of 6%tompounded semiannually. What did
she pay for the car?

11. The problem is represented by a timeline diagram.
Solve fori. Use the present value of his payments, equate
them to $2900, and solve for the paymRnt
(1 +i)?=1.096

=11.096 - 1
i =0.007 668 183
R{1- (1007 668 185™)

0.007 668183
2900= R(31 35}

R=%$92.49
Daniel’'s monthly payments will be $92.49.
Verlfy usmg the graphlng calculator.

H 36 EIEI
F“'u' EE'EIEI EIEI
" PMT=-32,
Fi/=8, BE
Priy=12. 86

C=1. 88
FHT: =2 BEGIH

2900=

F‘HT— -83s
mFL=7d118. 37483
P-i=12

CoY=1
PHT:l=RN BESIH
The future value will be $74 118.37.

—
=

N=F2

I%=¢F.2

PY=@

PMT=-832
s FU=F4402 . 62403
PoyY=12

CeY=2

FHT=33 BEGIH
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The future value will be $74 402.62.

LI [ [t N
Ll - |

EEGIH

e
="
_|

iv)

W=7z
Ti=7. 2
Fli=g

=52
FHMT: =R BEGIH

PMT=-3.32
= FL=74E96. 16947
Poy=1Z

v)

W=7
[==y.2
Pli=&
PMT=-832

Poy=1Z2
CY=355
FHMT: =R BEGIH

m FL=7d7PER. 23136

The future value will be $74 650.93.

The future value will be $74 690.11.

The future value will be $74 700.23.

(b) Considering they are saving for a fairly lengthy period of
time (6 years), the compounding period does not have a

significant effect on their total savings. However,

compounding daily is preferred over compounding yearly if
the annual rate is fixed.

13. (a) Year-end deposit = 12832

M=t

Ix=r.2
PMT=-2334
-FU=?1??9 387l
Pit=1

C=1

PMT:3M BEGIH

FV=$71779.39

= $9984.00

b) Semimonthly deposit = 9984 + 2 = $4992.00

M=1:
Ixn=r.2
F

=

L=

PMT=-4902

= FU=FIE45. 95173
Poif=22

f:

M

oy
PMT: Eﬂ! BEGIH

FV =$73 048.96

N=312

[x=r.2

PW=A

PMT=-132
= Fl=r4aE. 82271
Piy=02

CoY=1
FHMT:S2 BEGIH

FV =$74 283.82

N=Z198
I%=7. 2

PMT ra35
= FU=F4317. 11933
Pri=3630

Ciy=1
PMT:|=3l EESIH

FV=$74317.12

(c) Weekly deposit = 9984 + 52 = $192.00

(d) Daily deposit = 9984 + 365 = $27.35

Part 1: Financial Applications of Sequences and Series

(e) The frequency of the deposits does have a significant
effect on their savings plan. The greater the frequency of the
payments, the greater the value of the savings. By going from
yearly to daily deposits they can save an additional $2537.73.
14. (a)(i)

M=vZ

Ix=y7.8

=B

PMT=-832
sFU=7r5443, 34757
Py 12

Coti=

PHT: |g:j! BEGIH

FV = $75 443.35

=

TT—E
o I B |
N

{""\-\.CE'E-""\-\.' 1l
11 =] 100k
T -

=2
659 1.49:1

[ ]
[l |

Firt s/3@m EEGIN
FV = $76 791.50
ii)

:
L
PMT=-832
" FLU=F 1536, S7PEES
Pri=12
Ch=1
FMT:=2W BEGIM
FV = $71 536.58
(b) The interest rate also has a significant effect on their
savings. A change from 6%to 7.8%# would enable them to

save an additional $3906.77.

=
1=l
ET D

15. (a)(i)
N=rz

1%=F.2

Pli=g

PMT=-915. 2

s FU=51530. 51232

=12

CYy=1
FMT:=3m BEGIM
FV = $81 530.21

i)

1 =-J
e I | (]

. 2

FHT=-7r43.8
m FU=EE7EE. 33730
P-i=12

CYy=1
FMT:33m BEGIM
FV = $66 706.54

(iii)

=
e 1l

-, =
[ L I N ]
[yt
'\IIEI

TTNOU—E

EEE1

R -t ||
-C | [ B L ¥
[ W L S [ ]

——
P2

C-4=1
PHT:|33K BEGIH

FV = $71 267.67

(b) The amount of the deposit has a very significant effect on
their savings plan. A decrease in their deposits by $32 to $800
would result in a decrease in savings of about $2850.
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FV = $74 549.05
(b)
N=EQ
Ti=7. 2
Fli=g

PMT= 532
m FLI=59523. 30678
P-4=12

C=1

FHMT:S2N BEGIM
FV = $59 523.36

(c) If they stop after 5 years, we can simply take the future
value from (16b) and calculate the compounded interest for
one year at 7.2%/a compounded yearly. The future value is
therefore 59 523.36 x 1.072 = $63 809.04.

d) n =78 since the term is 6.5 x 12

N=7E
Ti=7. 2
Fli=g

PMT=-3.32
= FLI=218835. 34383
P-4=12

C=1

FHMT:S2N BEGIM
FV = $81 805.34
(e) The sooner they begin to save, the sooner their savings
can accumulate compound interest. The longer time period
they save, the more they can accumulate.

17. They should include the following key feature: Start
saving now (do not wait). Make the deposits as large and as
often as possible. Shop around for the greatest interest rates

available. Save for as long as you can to accumulate a larger

deposit. The compounding period is not as important, but
look for the shortest compounding period if the interest rates
are the same.

18. (a)

M=24
m [%=2H. 99854591
Pl=2395
PMT=-122.81
Fi/=@
Prt=12
C=12
PHT:I=2IM BEGIH
Annual rate of interest = 21%.
(b) Interest cost = Total cost — Amount borrowed
=$122.81x 24 — $2390
= $557.44

19. 12%hA compounded monthly will produce 1%/month
compounded monthly. This means that for the second and

third months, interest will be earned on the 1% interest earned

in the previous month. After 3 months, the initial deposit will
grow by (1.01)(1.01)(1.01), 1.030 301 times its value or
3.030 301% over 3 months while 12%@ompounded
quarterly earns 3% over 3 months. Therefore, 52%/
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compounded monthly is a greater rate than 52%/
compounded quarterly.

20. (@) By trial and error, annual interest charge is 20.04%
compounded monthly.

(b) 2

[0.2004 _ 5

G1p tlo 1=121987-1
=21.98b

= 21.99% compounded annually

21. (a) No you should not. One possible example to

illustrate that the payment does not double is shown below.
=42 W=432

[==10 T=20
Fli=1R@aa Pu=18804
= PMT=-203.82383. [|=FMT=-384.38352..
F\=@ Fli=8

P-h=12 Prit=12

C-Y=12 Coi=12
FMT:|3R BEGIH PHT: =R BESIM

(b) Yes you should. One possible example to illustrate that
the payment also doubles, when the amount borrowed
doubles, is shown below. It is like taking two loans of equal
value, therefore, the payment is twice as much.

N=42 N=45
Ix=18 I==18
Pl/=2880 Fi=15880
s PHT=-202. 90R50.. | [«PMT=-485. 201335
F\=8 Fl./=8
Pri=12 Prid=12
Ci=12 Co\=12
FHT: SR BEGIH FPHMT: 38K EEGIH

Practice 2.11, page 186

C=12. 868
FHT:2N BEGIM
Alysa’s monthly payments are $172.90.

(b) She will pay $172.90(18) — $2650 = $462.18 in interest
for the loan.

(c) She still owes $1280.33 on the truck after hé 10
payment.

(d) $147.90 of this 10payment goes towards the principal.
ElntCl.18.62 15

bal{l8.62

1280, 33
ZPrncla. 18,62
. -147.98

(e) Store the interest paid, principal paid, and outstanding
balance in Y1, Y2, and Y3.

Flokl Flotz Flokz
SMIBEIRLCHE R B2
SMeBEPrRtH. B B2
x¥3EbaI{H=6}
wMy=

wMe=

“ME=

M=
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