FINANCIAL MATHEMATICS - CHAPTER REVIEW

1 Are the following either arithmetic or geometric sequences? Explain.

@ 2,-6,10,-14, . ) 4+3, 1+3V3, —2+5V3, =5+73, . (€) 1.6,2.4,36,54,.

4) ~6-) = -8 \Roan 10+ 6 =16 4o Aot mdﬁu,, "_5_-.—3 WQMN-?: 25.'
p) 11305 (6HB) =~ 34203 ndasm - 246(3- (438 )= -2>+zf o A

% ap .
g Zh.lS M36~15 il B =5 Kook,
2.4 36 7 gromhic

2 For the arithmetic sequence 22, 15, 8, 1, ... find:

(@) the 10th term (b) the value of k if T, ==90

4) 1ot G 30 22, coma diflowna (o =F a0 Ta= 22+ (-16F)
SD E(IL A= ,0 ‘r(o = ZZ +(l0")x(‘¥) = '—4\

B} 0= D+R-DFH (ﬁ_l)(-?)=—ll2 s k1= 16
w k=1?

3 For the geometric sequence 36, 126, 441, 1543.5, ... find:

(@) the 7th term (b) the smallest value of k for which T, > 1000 000.
b 36 e asfie b 126 -7 235
|4 T 3 o 28 =] |
8) T _36x35" - f‘“’ -F  Ta=36x35 _ 4§ H1.5615
L) 26 x (2] Low, o0 e (3.)"‘3 250,050
) £ q
ZSO (0D - B 1 Qu (250, 00D
=2 6\&(:") > QM( . ) a=> (n l)@w/z)> /_J_q )
© ]y lssm) - et | hlom)- G 471
F - Wl G F = 2
\————f—_’/
N> ’O = 9.9
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4 If T, =600 and T, =75 are two terms of a sequence. Find the first three terms if:

(@) the sequence is arithmetic (b) the sequence is geometric.

Y Tl;:-ﬂ‘*‘(ﬁ-')d =T'+2>d=60‘0 and To:T;+Qd:75~ ‘
BJ oliminaor , 64 = 5600 = ~525 4o Jo —8%5 ad T,
9 T =S5 ad Tz = 68F.5

U T4=T| X rlpl:Tl (‘5;{(3'0

wepny Iy = Iy % et T, c'=35 ]

‘ 6—_7;;—:.'_ Z—"""L P
Q&%m fvo, e obtadm rs-gso 2 7 =
.‘{) A T = 0x(Z)= hoo(z T =hd T=d0fz

0 T

(2
T, = - 600(2
+ L
6 Evaluate6+3+4+15+... = 6 (‘+ VZ é ) /14\—
e | whoreas L&z L 270 buc M@/o’{ [OVINSS
t 2 = 2 =

S

Section 10 - Page 2 of 10



FINANCIAL MATHEMATICS - CHAPTER REVIEW

e i b
20,18, BxE=kl, k2Kl - DWM
S=00 + IxI8+ 2x 162+ 2 x({é.sz.‘f) + .-

Q90+ 2x 18+ 2 x(18x09) +2x (8x04%)+ - -

S 00+ 2x18 [) Y09 +0.9% - ]

| - 0.4

8 Three numbers whose sum is 15 are successive terms of an arithmetic series. If 1, 1 and 4 are added to
these three numbers respectively, the resulting numbers are successive terms of a geometric series. Find
the numbers.

T ATt Ton = 15 and pil T(Twd)#(Tr20) = 19
= AT F5d = 5
4o T +4d =95
'F“JEM TH-H Tz + 4 —
T +1 i + 1
¢ % dell L | T 428 Fiy
P 54 _ 5-d + 24 4
5-4 +1 S+

L==-3+9_3 or d==6 A=81=92

2
1% L=3 Hou Tzl , Tn=8 Tin=8
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11 The first, third and ninth terms of an arithmetic series are also the first three terms of a geometric series. Find
the common ratio of the geometric series.

T\/Tg,/TC( we md Rk Tq _ Ty _r
T‘B TI

T, =T +24 ad  Tq= T +8d

fulr  Tq= rily =rT,
M:TJJ_A _D/T//SAT.-_-/T‘//JMMTML/MZ
Ty Tt 5 LAT AP C
70 T,: Ol-
ST +2d _ d42d _ 3
T, d

Section 10 - Page 4 of 10



FINANCIAL MATHEMATICS - CHAPTER REVIEW

18 This table gives the future value of an annuity of $1 at the given interest rate for the given period.

Future value interest factors
§1 Interest rate per period
1% 2% 3% 4% 5%

1.0000 1.0000 1.0000 1.0000 1.0000
2.0100 2.0200 2.0300 2.0400 2.0500
3.0301 3.0604 3.0909 3.1216 3.1525
4.0604 4.1216 4.1836 4.2465 4.3101
5.0101 5.2040 5.3091 5.4163 5.5256
6.1520 6.3081 6.4684 6.6330 6.8019

aAlwie |w N |~|Z

Use the table of future value interest factors to find:

(@) the future value of an annuity of $4500 per year for 6 years at 4% per annum
(b) the future value of an annuity of $700 per year for 5 years at 2% per annum.

) 450 x 66330 = 29,848.50

) 700 x 5,2040 = 5642.80
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20 The table gives the present value interest factors for an annuity of $1 per period, for various interest rates, r,
and number of periods, N.

Present value interest factors
r Interest rate per period (as a decimal)
N 0.0025 0.005 0.0075 0.008 0.009
71 64.98140 | 59.64121 | 54.89293 | 54.00754 | 52.29657

72 65.81686 | 60.33951 | 5547685 | 54.57097 | 52.82118
73 66.65023 | 61.03434 | 56.05643 | 55.12993 | 53.34111
74 67.48153 | 61.72571 | 56.63169 | 55.68446 | 53.85641
75 6831075 | 62.41365 | 57.20267 | 56.23458 | 54.36710
76 69.13791 | 63.09815 | 57.76940 | 56.78034 | 54.87324

(@) Randall plans to invest $200 each month for 74 months. Her investment will earn interest at a rate of
0.005 (as a decimal) per month. Use the information in the table to calculate the present value of this
annuity.

(b) Rosa uses the same table to calculate the loan repayments for her car loan. Her loan is for $19000 and
will be repaid in equal monthly repayments over 5 years and 11 months. The interest rate on her loan is
9% per annum. Calculate the amount of each monthly repayment, rounded to the next dollar.

§ PV _ 200 x £1,F25 T = 12245142

y 53&” HM\RA i/;:]'\MLOAJEA

% ” B :O,?5° _ — 0.00FS5 p.-m.
M F 12 - p* P

o LM _$346.13 pou e
54.89293
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21 Malcolm deposits $3000 in an investment account that is paying a monthly interest rate of 0.4%, with the
interest compounded monthly. Calculate the value of the investment after 24 months.

P _ 3,00 (14 0ok)’ = 3201.64

22 Tanya and Alan plan to have $20 000 in an investment account in 5 years time to pay for a holiday. The
interest rate for the account will be fixed at 3.6% per annum, compounded monthly. How much do they need
to deposit into the account to achieve this goal? Round your answer to the next dollar.

Z_O/GUO_—:A(“"%’_G_-SX'Z
|2.x 10D
< A. 2% o 16/5‘0‘““

|+36 Y
2 X 10 a$16, 10
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23 Sanjay borrows $5000 at an interest rate of 1.5% per month and pays it off in equal monthly instalments. What
should the instalment be in order to pay off the loan at the end of 3 years?

33ws w  3x12 = 26nmks

y-)

s

Dot onek %@%MW=

_ — Dy = [Emx (015 ~P)x]015-P
D, — 5m0 x [-015* — P(1+ 1015)

Dot oned 0%15»m 3”\@?4.@.)2_

s :[5,6% x 1.015* - P/(H.o:s))x [ol5 - P
Dy = 5@ x 101s> — P+ .01+ .015°)

S Dot oued a{‘lu%vxw

Dp = 50 x LB = p(l+ 10IS+...- + ].015""
= 9 [ LBk S LOE™

= 100’5’\-—,
|.015 -

D, = §mox IDIS — P

Dn: 500 X LBIE" ~ P (I.OIS"_|)
0.015

(SO ﬁGL D36"0 b& zero \N—Q\u\ m=36/m A\L\.uf]" eowt

0. S x Los*_ P (105> 1)
0.01S

P (5,6730 X 1,015"’6)& 5. BilS :$/80.¥6 pex et
1015 26 — |
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24 (a) At the beginning of each year, $100 is placed in an investment fund. Calculate the accumulated value at
the end of 12 years if the interest is 6% p.a. compounded yearly.
(b) If the $100 due at the beginning of the fifth year was not placed in the fund, what would be the

accumulated value at the end of 12 years?

‘9 S - 10X |,06'2+ IOx [.06" + - + 100 x .06

S = I« [.06 [|+ .06+ + 1.06"]
L R e

= (06 =]

[.O06— I
S_ o x .06 x (1.662-1) _$1788.21

0.06

b) o 6 9
) S = 0D x l.06‘2+¢m) X |.06"+--. 4100 x .06 + (00X .06 +.. |
.+ (00X ). 06

T J.066[| £ LO6+106% .. + :.066J+

0 X 106 14~ + .06%]

/ -
S'_ 1ox [06° [H=1] 4 o x 1.0¢ [ 06"~ 1)
0.06 6.06 |

S N10.68 + 433

8- 1654.39

Notp = R bok  ao 31628.83 bk I don 't unduobinl

ﬁoml&«agoﬁf@a*‘
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25 A family borrows $300 000 from a bank. Interest is charged at 6% p.a.

(a) How much must be repaid each year, rounded to the next dollar, if the loan is to be repaid over 30 years?
(b) How much of the loan will remain after the 18th payment?
(c) If repayments are made at $40000 per year, how long will it take to repay the loan? What will be the last

repayment?

o) Dt o g@ loF pomaal ia Dy = _ $300,00 x 1.06 —

—— 2 ppat G D, = 300000 x1.06 - Plxlos — P
Dz—- 200,00 x .06 2P [I+1.06]

Dse “L“goomxméso P[l+f06+ . +1.06%)

Dio = 30,0 x 1.06%°~ P [1.063°_1'|

.06 — | J
So ar Dio =0 P_ 3000 x [.06° x 0.06
[.06%° —|
P_$21 15

b} DIS— BGDGBOXIOé — 21,15 x[l()é'ggi\
0.0

Dis 23182, 11%.05

I Dy < 300000 x 06 "~ 40,mD [,__,"0;;;‘) =0

So 30x0.06 x .06 = Lx].06" ==&

.06 " [_/’-8‘@ -4 q=> 1.067\:%—‘9-

nx 106 = b)) n=1026 4]
Dio = 300,000 x 106" _ 4o, [’-06“’—‘J _ 16,0251 i &

006
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