The amortization of the loan is shown below.
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Practise, Apply, Solve 2.12 page 191

1. (@) (1 +i)*?= (1.05%

B(L+i)? =%10%
2

1 4 = 1.05!2
1
i=1.05 —1
i =0.008 164 85

(b) (L +i)*= (1.035
12(1+i)2 =1¥'1.038

2
14 =1.0352
1

i=1.03% -1
i = 0.005 750 04
(©) (1 +i)% = (1.04¥

2(1+i)% = %104
2

1 4 = 1.0424
1
i=1.0412 -1
i =0.003 273 74

(d) (1 +i)*=(1.06f
52(1+i)% = 1.0
2

1 4 = 1.0652
1
i=1.06% -1
i = 0.002 243 63

(€) (1 +i)*° = (1.055j
363(1+i)°%° = %1058
2
1+ = 1.055%5
i =0.000 293 42

Part 1: Financial Applications of Sequences and Series

() (1+i)*= (1055
57(1+i)? = %1.055
2

1 4 = 1.0552
1
i = 1.0556 — 1
i =0.002 061 38

2. (a) (1 +i)?= (1.035%
2

i=1.0352 -1
i = 0.005 750 04 dr= 0.575 004%
(b) (1 +i)2= (1.04253

2

i=1.04292 1
i = 0.006 961 06 dGr= 0.696 106%a
(c) (L +i)!2= (1.04953

2

i =1.04992 — 1
i = 0.008 084 82 dr= 0.808 482%a
(d) (1 +i)2= (1.06¥

2

i=1.062 -1
i = 0.009 758 79 dr= 0.975 879%

3. Answers will vary.

4. (a) $646.18/month is equivalent to $646X&2 or
$7754.16 per year, while $161.55/week is equivalent to
$161.55%x 52 or $8400 per year.
(b) If $646.18/month is equal to $7754.16 per year, then the
weekly equivalent payment is $7754.16 + 52 or $149.12.
(c) By making weekly payments of $149.12, the loan is
repaid in 1040.5 weeks. By making monthly payments of
$646.18, the loan is repaid in 20 years or 1040 weeks.
Changing the payment frequency has little or no effect on the
time needed to repay the loan.

M=184K. 496525

%=8.44

Pl=F 3888

PMT=-149,12

Fi/=8

Pri=52

=2

FHT:=2W BEGIM
(d) The payment amount has a much greater effect on the
repayment of a loan.

5. Answers will varyExample Interest on Canadian
mortgages can be compounded at most semiannually.
However, payments are generally made monthly, weekly, or
biweekly, which does not coincide with the interest paid.

6._(a)(i)

M=Z01E

[==3.2

Pl=26088
= PMT=-831. 298235,
Fl./=0

P-i=12

=2
FHT: =2 BEGIH

Monthly mortgage payment = $651.90
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(ii)
N=240
I%=5,5
PU=5006E
»PMT=-7B1.S8967..
Fu=a

Pt= 12

=2

PMT: (238 BEGIH
Monthly mortgage payment = $701.51

(b) Savings = $651.98 300 months — $701.54240 months
= $195 570 — $168 362.40

=$27 207.60

(c) Shorten the amortization period of your loan by
increasing the payment amount.

7._(a)()
"N=192, 55
I==3
PuTsaaaa . i

Fi)=@, BE
Py=12. 80
=2, B8
FHMT:=2N BEGIM
Term of the mortgage = 152.35 months
ii)

=2, 58
FHMT:=2N BEGIM
Term of the mortgage = 303.84 payment periods or 151.92
months

iii)

= H 65? 34
PU EBBEB 5]5]

=2, B8
FHMT:=2N BEGIM
Term of the mortgage = 657.34 payment periods or 151.69
months

(b) The frequency of his payments has very little effect on
the time required to repay the mortgage.

=2, B8
FHMT:=2N BEGIM
567.07 + 52 12 = 132.94 months

(b) The answers will range between $4788.60 to $4789.81
depending on the method and accuracy used.
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i 5]
I45=82.5
Fl=1c8665
" PMT=-1282.%c81..
F\.=A
Po4=12
Coh=2
FMT: =2 BESIH
Monthly payment = $1282.96
(b)
balclz. 22 155928, 39
158849, 36| [bal (36,22
balcz2d. 2 153620, 55
155928, 39| |bald42. 22
bali36. 2 151189,99
153620, 35| [bal (ad, 22
148378, 88

Balance at the end of year 1 = $158 049.86, end of

year 2 = $155 928.39, end of year 3 = $153 620.55, end of
year 4 = $151 109.99, end of year 5 = $148 378.88

(€)

EPrrcl . 6680

-11621.12
ZIntdl.582
SESATE. 43

ZIntcls SEIEI?'
224888, 23

$11 621.12 in principal has been repaid after 5 years.
$65 356.48 in interest has been repaid after 5 years.

(d) Refer to screen capture in part (c). Over 25 years, the
Tangs can expect to spend $224 888.23. Their home will have
cost them a total of $427 888.23.

10. (a)
MN=38H
I%=F.5
Pi=1ERE8E
s PMT=-120R, 7231,
Fl/=a
Pet=12
=2
PMT:[gM BESIH
Monthly payments = $1200.78
The total interest cost is $200 236.75. By getting a lower rate
of 7.8%A they would save a total of $24 651.48
($224 888.23 — $200 236.75) in interest.
(b)
"N=Zod, EooZaln
Ix=v.8

Fij=1ER@EE
PHTE -1287.9601 .

Exﬁ 12

PMT:Hﬂ! BEGIH

Their mortgage would be paid off in 251 months.
300 — 251 = 49 months

They would repay the loan 49 months sooner or over 4 years
sooner.

EIntdl. 3080
e 5 5 VR

11. (a) Year 2 payment = $1282.961.10 = $1411.26
Years 3 to 5 payments = $1411.26.10 = $1552.38
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(b)
N=1Z sN=171. 253945535
[==8.5 [==8.5
PlU=152849. 35 PU=154327.75
PMT=-1411.26 PMT=-1352.38
w Fl=-154327. 7499 [ FV=0
Poit=12 Poit=12
Coh=2 Coh=2
PHT: 3R EEGIH PMT:|33IC BEGIH

Balance for the end of year 1 = $158 049.86. For the year 2
balance, we useV = $158 049.86 and change the payment to
$1411.26 and calculate the year end balance after 12 months.
Balance for the end of year 2 = $154 327.75. For the year 3
balance, we useV = $154 327.75 and change the payment to
$1552.38. Using these new values, we find the balance for
year 3 in 12 months to be $148 518.07, year 4's balance in 24
months to be $142 198.01, and year 5’'s balance in 36 months
to be $135 322.74.

(c) Refer to the second screen capture from part (b). With the
new payment of $1552.38 after year 2, the Tangs will have
paid off the remaining mortgage in 172 months. The house
would be paid off in (172 + 24) 196 months or 104 months
sooner.

12. (a)

N=24

Ix=6.8
FLi=45Z00
"PMT=-v33.49931..
Fl=R

PY'= 12

Co4=2
FMT: =R BESIM

Monthly payment = $735.50
(b)
Pay. #| Pay. Int. Paid | Princ. Out. Bal.
(0.56%4A) | Paid
0 $49 200.00
1 $735.50| $275.52 $459.98 $48 740.02
2 $735.50 | $272.94 $462.56 $48 277.46
83 $735.50| $8.37 $727.13 $767.94
84 $735.50| $4.30 $731.20 $36.74
(€)
EPrhclZ, 12,60
489, 5284169
ElntdlZ, 1262
245.815703

(i) $489.68 went to paying the principal.
(i) $245.82 went to paying the interest.

Part 1: Financial Applications of Sequences and Series

(d)

EPrnicSa, S8, 62
“EdT. 172832

ZIntcoa, 58,62
-138. 32695

(i) $605.17 went to paying the principal.
(i) $130.33 went to paying the interest.

(€)

EIntcl 84,67
-12381, 98423

ZPrncl 84,67
-49199, 99995

JAZAR+1 2551 . 95+]1

2388

. rEEl . Ie

Total cost = Purchase price + Total interest
= $61 500 + $12 581.98

= $74 081.98

(f)

M=C4 EPrrcl.S9d. 60
Ix=5.0 ~46]125. 88881
Fl=d6125 Elntcl.S84.60

" PMT=-589.331074 -l1ves.e182]
F'=# 451253+11795.61+1
Pri=12 2370

CoY=2 ra295.61
PMT:[33 BEGIH

By borrowing $46 125 she would pay $689.53/month and
$11 795.61in interest. The total cost of the cottage would be
$73 295.61 ($61 500 + $11 795.61).

13. Answers will vary. The following should be included:
maximize down payment, maximize payments and increase
them over the term if possible, get lowest interest rate, make
lump sum payments, and increase the payment frequency.

14.

M=:42 = N=532, 958999

[==f [==2

FlI=8 PU=132273.52

FHT=-440 PHT=-325
wFU=23726. 484570 | FY=0

Poi=12 P-t'=24

C-t=1 Ct=2

PHT:|33K BEGIH PHT:|33K BEGIH
EIntcl.535.62

-147531 . 8366

At the end of 4 years he will have saved $23 726.48 for a
down payment. He must finance $132 273.52. It will take him
about 533 payments or 266.5 months (22 years and 2.5
months) to repay the loan.

15.
N=E55 " M=d4BZ, 2EVEE12
[%=5 =5
Fli=@ PuU=121256. @7
PMT=-44@ PMT=-545
= FLI=34149, 33388 Fli=@
P-Y=12 PoY=24
CoY=1 Co\=2
FMT:|38x EESIH FHT:I=2 BEGIH
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At the end of 5.5 years he will have saved $34 149.93 for a
down payment. He must finance $121 850.07. It will take him
403 payments or 201.5 months, which is 65 fewer months, to
repay the loan. It will cost him $49 851.14 less in interest
costs for the house.

N=241 bali3g. 32
Ix=18H . roda5, 392

PU=8EEE6
"PMT=-761.33154..

Fli=p

Pe=12

Co4=2

FHT:[SRK BEGIH
The monthly payment of the term is $761.33. The balance
owing after the 3 year term is $75 495.39.

|~
-zl

Lt ]
II (L%

4
2
5495, 39
-FET -1363.8479..

Poi=12

Co\=2

FHMT:[=320 BEGIN

The remaining term is 204 months. The new payment

required is $1363.85.

(c)

1363 85
76133

The new payment is 1.7914 times the previous payment. The

original payment had to be increased by 79.14% in order to

maintain the 20-year amortization.

(d) Interest rates increased very dramatically. When people

came to renew their mortgages, the new payment required to

maintain the mortgage was beyond what they could afford.

Therefore, they had to declare bankruptcy.

5]
(=2
T
=0

=1.7914

17. (a) Payback Option

N=36A EIntCl.68. 62
I%=r.d ~4E7SE. FB975
Fii=11c4m0 balted. &2
sPMT=-244.23132.. 1685499, 9163
Fi'=H 186499, 91 +4H8753.
Py=12 9
Co4=2 147253.7
PHMT:|SgM BEGIH ]
Other option
N=36A EIntcl.6@8: 62
I%=7 -39553. 44851
Fii=126000 baltEd. &2
sPHT=-248. 492901... 16839253, 5142
Fi'=H 1892323, 91 +39683.,
Py=12 3
Co4=2 143936, 965
FPHT:|A3M BEGIH

We find the payments needed to amortize the loan over 25
years and then use these payments to find the balance

outstanding and interest paid under each option after 5 years.

Cash back option: payments $844.23

Interest paid after 5 years: $40 753.79
Balance after 5 years: $106 499.91
Total costs after 5 years: $147 253.70

72

Select the cash-back option if your mortgage is $120 000.
(b) competitor's option

18. Answers will vary.

19. The interest rate changed, the amount borrowed, the term
(length) of the mortgage.

Chapter 2, Review and Practice, page
197

1. t,=a+ (n—1)4; t, = n" term,a = first term,d = common
difference,n = number of terms in the sequence

2. A series is the sum of all of the terms in a sequence. To
add the firsh terms of an arithmetic series, use
S = g[2a+ (n—l)d] wheren is the position of the term in

the seriesa is the first term, and is the common difference
between each term in the series.

3. (d)
57_—{232+1qlﬂ
17
_75(24®
=2040
(b)
3_—{2u9+2z—q
23
=5 (-72)
=-828

(c)t,=a+ (h-1d
58 =—68 + 11— 1)(7)
58=-68+W—-7

133="h
n:19
slg-—[z 68 + 1§ 7
19
==2(-10
> (-10)
=-95
(d) t,=a+ (-1d
9_1 Mo
—=Z4+(nh-=-1)—
2= 370"V
9 1 1 1
—_— =4 —N-—
2 3 6 6
27=2+n-1
n=26
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