TRINITY COLLEGE

Mathematics Applications Unit 3/4

Test S 2020
Calculator Assumed
Finance
STUDENT’S NAME Moavking Keu
]

(J!
DATE: Friday 14™ August TIME: 55 minutes MARKS: 52
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser
Special Items: Three calculators, notes on one side of a single A4 page (these notes to be handed in with this

assessment)

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

1. (7 marks)

(a) What value must be invested into an account paying 5% simple interest if it accrues $2390
interest over 8 years [2]

1390 = /_Dx Sx 8 -

(N o¥e]

P= ¢5925 .

(b)  Calculate, to 2 decimal places, the annual compound interest rate required to see an initial

investment of $20 000 grow to $48 000 in 10 years. [2]
D ¢ s L
48000*20000(/+L -
oo
r& 15y, .

(¢)  Darren invests $650 000 in an account that returns 4.2% p.a. compounded quarterly and
withdraws an annual perpetuity. How much will Darren receive each year from this

investment? [3]
N PIT = 23722. 99 Vo PM ot CrY
T:ipg - (ovect
:\/:\(QSO 000 V. All other Verglb
I\I’V)7: - $l773020()17

FV: 650 oo v Soluhon
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(6 marks)

To save money for a car, Josh started an investment account which accrues 9.6% interest p.a. He
placed an initial deposit of $6000, and then deposited an extra $200 at the end of each month for a

year.

The table below shows the amount in the account at the beginning of each month ( 4, ), the interest
added to the account each month (/,), the deposit made at the end of each month (D, ), and the

amount in the account at the end of each month (4,,, ) for the first 6 months.

Month Amount at beginning of Interest for Deposit for Amount at end of
(n) month (4)) month (/) month (D,) month (4 ,,)

1 $6000.00 $48.00 $200.00 $6248.00

2 $6248.00 $49.98 $200.00 $6497.98

3 $6497.98 $51.98 $200.00 $6749.97

4 $6749.97 $54.00 $200.00 $7003.97

5 $7003.97 $56.03 $200.00 $7260.00

6 $7260.00 $58.08 $200.00 $7518.08

(a) What is the monthly interest rate? [1]
1o b
L g 7 v~

/A

(b)

(c)

(d)

Write a recursive rule to determine the amount in the account at the end of each month.  [2]

Ay = l00%. A4, + 200 A, - booo
vV vabte = [00®

\/ ’q o g( + 2 OO
What is the amount in the account at the end of the 12 months? [1]

A, 910.50

291/0.60

What is the total amount of interest earned over the course of the year? [2]
wr
, ) . /5ué/—/acf /12 x200
ﬁ///)‘ S - bOO — 12 (200)
v Sublract booo
= $7Fibo & L Cede ans
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(7 marks)

Bailey was selected to play on a TV game show. He wins a round called “Higher or Lower”, the
prize for which was a 30 m yacht. The recursive formula B,,, =0.848,, B, =580000can be used to

n?’

calculate the value of the yacht after n years.

(a) What is the significance of B, =5800007? [2]

‘/ state B, /s i Padl valie

Vo inelicatkes $5¢o000

(b) State the annual rate of depreciation of the yacht. [1]
|67, 7
(c) To the nearest thousand dollars, what is the value of his yacht after 4 years? [2]
B, = 28%765-3 9 V. indicates Fecan 4

v Ca/a/t/”“L("S oS fo

) % 2¢9 000 neayest $rooo

(d)  When the value of the yacht has fallen below $200 000, Bailey sells the yacht. For how many

years did he have the yacht? [2]

Bu: 2037525 %
v slakes B, & B,
By = 171152 .40

v’ sFates s fs'

A jz ars
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(8 marks)

A sum of $100 000 was borrowed at an interest rate of 12% p.a. It was agreed that the loan had to be
repaid by equal investments over 20 years. The repayment options were as follows and interest is
compounded at the same frequency as the repayments:

Option 1 Annual repayments of $13387.88
Option 2 Quarterly repayments of $3311.17
Option 3 Monthly repayments of $1101.09
(a) Calculate, for each option, the total amount that must be paid back to the loan and state the
cheapest option. [3]
n N _ ‘ e |
) 12597F.%% x 20 = $26F95F- L O

@ 0013 % 4 x20

H

$ 264 49%(,0
@ HOol-o%x 1Ax%0 = 3 2642410
o o 0/9/7'0\4 5 1S chd&i/){jé

L// 2 [/0.//6(/' /—v/\ﬁ/j \/ )(/)C,[j'cé:(/(/'(f V\///'Hcl’\

A ' - DS
V. all copvect fo tals Fod Chdqﬂ(f

(b)  For the option chosen in part (a), calculate the balance owing after

(1) 2 years. [2]
N = 2k - , / coreect hput
T & 5 FV= ~97233.285 4
PV < o0 000 v Final  ans .
PMT=-11o1.09 J
FU =7 $ 97273-2¢
P/4 Z)P
C/M =12

(i1) 20 years. [2]
N= 240
. V| tovreck N yalue

$2. 42 |

FV= 2,42 W 701:4&1[ ans -

(c) Explain why the amount owing after 20 years is not $0. [1]

he lagt ﬁmjﬂwnr’— X D382 Lgss  Fhan
all others .
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(8 marks)

Aiden plans to complete a university course over a period of 3 years. He estimates that he will
require $250 per week over the three years to cover living expenses, which he will draw from an
investment account that accrues 7.5% p.a. compounded weekly.

(a) How much, to the nearest thousand dollars, must he initially deposit into the account to cover

the cost of his living expenses? [2]
N =) 56 Pl:= - f ol - ,
T & 7.6 v 3 70l -4 v correct I/\/)U(L
PY =
PMT: 250 $2S5 coo / Boal  ans
FV = 0
PIY « g2
74+ 52
(b)  How much will Aiden withdraw from the account over the 3-year period. [1]

AS0Ox 156 = ¢ 239 voo

() Write a recurrence relation that will allow Aiden to keep track of his weekly balances in the

account. [3]
 rate
T = . 0. 075 ) — n _
/VH»[ (' 7 = > /}’) = 250 \/ W,/’L\ 0(]/610\/’
1o = 35000 v To
() What is the balance of Aiden’s account halfway through his first year of university? [2]

T2e= 29714 69
v incli cates 26" Levm

%;{%?[%,2{7 v’ f‘/maé ans .
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(16 marks)

Dylan has a mortgage of $600 000 on his luxury apartment. The table given below shows the state of
his reducible balance mortgage account for month 117 of his loan. Assume that the interest rate
remains unchanged throughout the life of the loan. Dylan repays $6000 per month.

Month Initial Amount Owing Interest Added Repayment | Final Amount Owing

117 $316 516.02 $2347.29 $6000 $312 863.52
(a) Calculate the annual interest rate charged, rounded to 2 decimal places. [2]
ASHT.19 . _ | corvect numersah s
R v Bo g & olenvm inefor
b 5160 a '
 mulhply by loo & 12
= BA 010 /.; ancl C&t,[&(/o[”‘(—” /‘7/14/(
an§ .
(b) How much is the principal reduced over the 118" month? [2]
b 000 - 312 %0352 x 890 O pulnlafes safest
/bo x (2 liomi 118 monih
= L339, ) .
CJJ 667960 V. bty ack Fre m

tO00 ol calcelake

A'/)M/L A1S .

(c) Determine in which month Dylan will reduce the amount owing to less than half the original

amount borrowed and the value of the account at the end of this month. [3]
AN < Nz (20 4(
I:849
PN o= . .
v DU BC0 Aurin mon th | (
PMT - Looo j
FV = - 200 coo
P/Y = 1a N= iaf
L/ =12

FV=-2979%0. 58
2217 9¢0- 5%

N

stakes month 121

v Calewlatys value aF 121
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In the month that Dylan reduces the loan to less than half its original value he loses his job in the
pandemic and from the next month converts his loan to an “interest only” non-reducible loan. This
means his monthly repayments are just enough to cover the interest charged for that month.

(d)  What is the monthly repayment that Dylan makes during this time? 2]
00 x 13 #V{)I’Vl [C)
= 211002 v/ /V”"//-"ﬂ//'/s‘ éj /)’)amHL/j
cnteiest  anol  calcwlafes

A 0uN F
After 6 months of “interest only” payments, Dylan is again able to make reducible balance

repayments, now $7000 per month to his loan.

(e) How long will it take Dylan to pay off the loan_ entirely? [3]
/‘}/ ?rg'q N = S/o ?)LIL / [l&y/C(»c/‘f\fie_); (ng/)?g4/5
@ Fooo =g

WV =291 140.5%

PﬁmT:v:’ooo Al v oaclel s 1]
vV fo)
P 12 = 1 %9 . add s L anol @alEs
bt . el velitss
® What will be the value final repayment of the loan? f1114 (2]
N =62 000 -H597-23%
Fv=4697.2% b 2402.77
Vv ocales  exeess f’«\j’mn/
i .Si/t/:)/Vhé/‘ A“O/M o000 and stake 50/'1/:,/7;//)
(2) Calculate the total interest Dylan will pay on the loan. [2]
%] x 6000 + 6x2210.0& + Slx 7000 + A402-F7 — (, 0OOOCO
B1968602.49
v ealeul

ales tfwo ovvect [&F@m’h@ﬂ/’ /)4/7'05(1

V' caliad otes all  covyact /799jmgn% Wan'aa/j}

suubbrack 4 oo ovo oun oA dpbeses
f?ﬁa/ §0linhun
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