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Assignment 8
1. $500 is invested annually for 6 years into a fund that pays 4% per year, compounded annually.
a) Draw a time line representing the future value of each of the following ordinary annuities.

Today 1lyear 2years 3years 4years Syears 6years

I | | | | l i
I I | | I 1 |

$500  $500 $500 $500 $500 $500

I L» $500.00
$500(1.04) = $520.00
$500(1.04) = $540.80

$500(1.04)° = $§562.43
» $500(1.04)* = $584.93
» $500(1.04)° = $608.33
Total = $3316.49

b) Determine the variables PMT, i, and n for the c) Calculate the future value of the annuity by
annuity. plugging in the values from part b into the
PMT = 500 annuity formula. i) =1
_ FV= PuT ,
¢ = 0.04 )
.y e soo [(1+004)" -1
O.o4
= K3l 49
G The fdoe valuef Hee cnnuify “$ 33644
2.51500is invester 2 years into a fund that pays 4.2% per year, compounded quarterly.
a) Draw a time line representing the future value of each of the following ordinary annuities.
£ £ g 2
SERERERRE
G VA T I r N O
I 1 1 1 1 1 1 1 1
| L> $1500.00
| l $1500(1.0105) = $1515.75
$1500(1.0105) = $1531.67
$1500(1.0105)° = $1547.75
$1500(1.0105)* = $1 564.00
$1500(1.0105)° = $1580.42
$1500(1.0105) = $1597.02
$1500(1.0105)’ = $1613.78
b) Determine the variables PMT, i, and n for the c) Calculate the future value of the annuity by
annuity. plugging in the values from part b into the
annuity formula. 3
PMT= 1500 (1+0.0105) — |
i FV = tseo D
l - 00%Z _p, 0105
“
= (2 450,38

/L: 4 hH))‘ Z\/e“,—s = gﬁ'_‘s
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3. Bronwyn is in grade 11 and has worked at a restaurant for just over a year. At the end of each
month, she deposited $400 into an account that paid 3% interest per year, compounded monthly.

a) How much is in Bronwyn's account after 1 b) If she continues, will the amount in her
account after 2 years be double the answer to

year?
PUT = Heo FV:= Pﬂf[(ln—.—L_-' ] part a)?
(= ‘.f:‘ ooty b s.0028 4 Explain without using a calculator using what
= lyee x B 217 4o, 2 Heoo [ ———:C-:S_—'] you know about annuities
- o = 0‘ N ,
r Ne, i+ will be more Yhan Aao sl
= 4 846,55 because. her 5;10?7 s Poue e o
er Breaw ws ecllowunt will hewe Yea,r u.‘(l I,e, accumu(uh\u; \\%lb\:sf.

P UCE.ST  ifler [year
c) Now calculate the amount that will be in
Bronwyn's account after 2 years.

PMT = Hee FV= par [‘-———‘*"."' ']
§2093 - .oy :
\2 * Hoo (Ho.mr)“— [
= ZTMK”;;::% =2 s 0.6002%
* 9%%0.13

Bfmwx’u s ICLLD\,L.A.“ wl({ L;.u( ;t ?ggl ‘3
afler 2 yeers
4. Quarterly payments of $750 are made for 2 years at 9% annual interest, compounded quarterly.

a) Determine the variables PMT, i, and n for b) Calculate the future value of the annuity by
plugging in the values from part b into the annuity

the annuity.
formula.
OMT = TS0 C14c)™ -4
(=%1: 0. 622% PR
n’;%x“ﬁf;ﬁ(‘; { Laces . 7*5_0 ([H;\ozz_y}- \
' g.0223
{ 4q4.37 Hthe Pubure value of

"ttt 4nnuq“\1 S ‘é %‘{,31

5. Determine the lump-sum amount needed to generate a retirement income of $30 000 per year for

20 years, assuming interest at 5% per year, compounded annually. "

-~ ( L+
PMT: 30 goe PV-= PMT['——(L\)
[= 003 = €.08
e LO\("”"" [Hiue = 20 tiews 2 3D eco .__l = ('*Otcs)-b:]
] 0.0%

= 373 366.3|

< » The lump sum amount needed to generate a retirement income of
$30 000 per year is $373 866.31
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6. a) Rearrange the present value of an
annuity formula to solve for the payment.

[T: 3 marks] cy- M
g |- (14c)
PV-: PMT [“—]

PMT -
c) What is the total amount that Beth will repay?
Beth wales wentlly p ay weats

oF B 394,53
for 12 Mw*’{*sc
%0 Bv}lf\ P(°7>

¥393.53 x |2 =p4 72238

&£ ©

mr-choi.weebly.com
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b) Beth has a $4500 loan payable over 12 months
at 9% annual interest, compounded monthly.

Use the formula from part a) to determine the
monthly payment due at the end of each month.

PV= 4Ste (= OEL = 0.00%5 U7 (Zembhselide = (2/a
PMT - 4spo x 0.00F5

|- Cireo)
33, FS

——————

| - (1.eoz5)™"?

-
-

315.53

Buz22.2%

7. Determine the value of PV, i, and n in each of the following situations.

a) $5000 is to be repaid quarterly for 3 years
with interest at 8.5% per year, compounded
quarterly

PV= Seec
(-': 0_.’(_/1'15_; 0.0212%

-~ i 4 Rues _ 1
n 3Ye"sx —F;"—"l#‘us

c) a $22 000 business start-up loan is to be
repaid with annual payments for 5 years, and
the interest rate on the loan is 6.5% per year,
compounded annually

PV:= 24 eco

0-tey
|

[

=0.0E5

=S years x e
"tl»f

5 HD\’,_;

b) a $15 000 car loan at 7% annual interest,
compounded monthly, is to be repaid with

monthly payments for 4 years
PN = |5 oco
'_ 0.0%F

(= = 0. 0053 3333

(2

N = Byeny x 2Fs - yg 4o, s
) s

d) $2750 was borrowed to purchase a new
drum set, and the loan is to be repaid in
monthly instalments over 2 years, with
interest at 8% per year, compounded monthly

PV= 2%so
o C).ﬁ & 0 &l A7,
( e 0.06 €

£ [Z 4
h= 276““ 5 ?‘}\8 =~ 2K ves
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simple annuity formula
1+dD"-1
FV = PMT [%]

to solve for the payment.

L. DR WFRE
[(m)‘f-\]
FVx (

” PMT = (i)™ - |

mr-choi.weebly.com
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8. a) Rearrange the future value of an ordinary b) Use the formula from part a) to calculate

the annual payment needed to generate
$3000 in 4 years if interest is earned at 5% per
year, compounded annually.

FV—%C\GQ ((—_frc\y,_é-(-s—

—
L

VL“— ‘fytlv's:(‘h\"\’. = 4(—ﬁ¢3

Yﬂsr

'3(9@0 % 0.0 T
(1+6.05)" =)
| 5o
_—
(l.es)4 — |

616.04

pPmMmt

s P"‘l m\s olf p
$ 670.04 st be macde .

9. Calculate the total amount paid for the duration of each loan.

a) $247 per month for 48 months

A =3243 | 4g. i,
m-d"\

= Pl 356

c) $366 per month for 5 years
- $3e6 |
A vu.ou.*'(/\ ) gyetws

Iﬁ%[" x SYers . ’.Z'\W‘&i
st Y

= 20 960

b) quarterly payments of $498.50 for 3 years

A =<>‘1 (( g'sv X 4 l‘\‘h(.}

T )] 3yeas
49 B
- Pl -
e
d) weekly payments of $212.47 for 25 years
A= 3 20047
& L e
wee E ye >

= 3 2z.4% —_ -
il i );;?

= b 2% 2|1
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10. Determine the monthly payment and the total interest paid on $3000 borrowed at 8% annual

interest, compounded monthly, for

a) 1year

PV: %OOO

[=600F - ©.00sé6
| 2

N = lyes x 1£bses - (2 s
| > ok

E PV x(
PMT T Seeare

20066 €
= = Ll*o'““‘)-“
i A
PV = 3ec0
(= (9/.'65"1 - Cot‘éa
n= Yyeers x Iif"_,*d =%6 Feacs
rer
2000 x 0.0066€6

| - (1+0.0066¢ Y**
= 94,01

PALT =

e) 5 years
PV = 3eec

¢
(7022 = D.00¢EC

n=Ss PRV "
s lﬁ = 60 fues

PMT - _iQOO LO:OOé%’

b) 2 years
P\/ = 3000

(= C9F - g.ewece
’-

W= Zyeass v 'LY‘;‘;J = 24 Fes

- Vac
Zoli p?m)‘“
. 3600 x 0.00 €
| - ( 1+6.00666)"**
= 135,69
d) 4 years
pV=3ee0

T

(= 6"—‘;\-} = 0.606€ €

ns I{Yoqnlz-_h"«%} = AT s
yer
PMT 3000 = 0.006€€
- \ - (haooegé}-qg

= F3 99

f) 7 years
PV: 3000

&%ﬁ&mﬁ
n= ot . _
Fisa “%? “8’}#"&5

200 x0. 00666 L
.-—-—\__“

| - (1+0.00666) " PMT =

= 66.93

| - U+0.ooecé)’5"
e Mk L
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11. Bethany Ward is an athlete who believes that her playing career will last 7 years. To prepare for
her future, she deposits $22,000 at the end of each year for 7 years in an account paying 6%
compounded annually. How much will she have on deposit after 7 years?

PMT= # 22 ceo n= Fyeas » e Fynes
y‘lv’
C - 0-0 é' A C;.O é

!
FV = 22 eeo (““‘) 7

= |84 64,43 ol B£+L\av17 Wewel will heaue

;ﬁ)ls‘i (CAMS wFjar 7 y s _

12. John Cross and Wendy Mears are both graduates of the Brisbane Institute of Technology (BIT).
They both agree to contribute to the endowment fund of BIT. John says that he will give $500 at the
end of each year for 9 years. Wendy prefers to give a lump sum today. What lump sum can she give
that will equal the present value of John’s annual gifts, if the endowment fund earns 7.5%
compounded annually?

Yokn - (1+0073)"
/.. ?\/ = 560 /- (/+ )
CMT =Se0 0.0 F5
(=0-013 . pops :
q TV = 2089 44
n-= ‘(Y(:q x I_"i_"i' =9 ‘—-‘Hs
Y(r\./ T T USRS

ng ol had Jo |donabe B3197. 44
AFC[‘IG% fo metcln jclin‘.s

13. A car costs $19,000. After a down payment of $2000, the balance will be paid off in 36 equal
monthly payments with interest of 6% per year on the unpaid balance. Find the amount of each

payment.
PN = (doeo - 2800 PV = AT |- (1+) 7
= |Fovo ¢ i
W= Sé fearfanse
{ = &30 0,008 for PMT PMT= PV . 1222920008
Hoah you clod 1-(1ei)™ I - (1ve6.069 o 4 -
Lr # ba) Lo & o
= SiF1? p«yw‘af RSt i7
‘»"‘“ ‘76 nede/.

14. Choose a question from #1-13 that you are confident in answering correctly. You will teach how to solve
this question in front of the entire class. [C: 5 marks]




