MATH2090 — Mathematics of Finance

Assignment 5

[ Name: |

[ MUN Number: |

Due Date: Monday, 23 October

1. Consider an annuity with n payments made at the end of each for n years with an annual interest
rate of i. Suppose also that the payments form a geometric sequence,

P.=Pr¥1 fork=1,...,n with P and r fixed constants.

Show that the present value of the annuity (at £ = 0) is given by,

1— (re)"

P.V.:Pu[
l1-rv

] , where, as usual, v = ——,
142

What is the accumulated value, A.V., just after the last payment?
9. A court awards a settlement of $1,500,000 in the following terms:

— The money is to be invested with (minimum) annual interest rate of 2.7%;

— the award is to be paid with the initial payment one year after the settlement date and the
remaining payments made at the end of each subsequent year for 20 years; the payments are
to increase in those subsequent years in line with an inflation rate of 2.1% per annum.

(a) What is the amount of the first payment?
(b) What is the amount of the last payment?

3. Jean takes a mortgage of $167,000 with her bank at an interest rate of 4.6%, convertible semi-
annually, and over a term of 25 years. Jean repays the mortgage with equal payments made at the
end of each month.

(a) What are Jean’s monthly payments on her mortgage?

(b) What is the outstanding principal on Jean's loan immediately after the last payment in the
20th year?

(c) What portion of the last payment in the 20th year is interest and what portion is principal?

(d) Jean refinances her loan, immediately after her last payment in the 20th year: Jean pays a
lump sum of $10,000, and then repays the remaining debt over the 10 years with an annual
interest rate of 4.1%, and equal payments made at the end of each month. What are Jean’s
new monthly payments?




/ﬁ@i@?ﬁ T Mﬁ?ﬂ gf fzﬂ/,f-/vCE

-

/%ﬁj/l_mmf \.S'__ Q AN

i P % T Prs Pro-z fras
| AL R B T
° PP P P
PVos Rt 7 a0
= P[V’-f- ryve-+rey’ +----H““'y'"]

= ?V[ [+ (eVv) + (ryV)+-- -+(~r¢)""j

= P v [ [1_ CE‘:;);J) S JROmePric N,

- " ,
€. PV :?v[% , ~ Tl

/\/WJ A V. = ?V ((.(.C)n ;,; K—Cdmfcwﬁl;fj-f#%‘P’b{

- ?V[ C?:fr,JCr-H)
— v [_C““-) - "

(— (r V)

AV .:._’P‘,. (|+{)’“_rm]
o = ()

J——
J— 1 Y

oo Vv (1+¢) =

[ T P(rey) r("o"-bb ?(l-ozl}‘

) |
1 . 3 ¢ . - &‘

et ,Df-’-jnu&uf & Pa. 02.4) Py > & /7[2@6@«\ N 02_(/
C«ﬁm_ﬂf ; ﬁlrrf'faymu.l"bia.\ A.?f\w-eﬁ_m Sen= 2,

-nf\---zo




/.

/‘l/o__,__5 Aai /’M--Jr‘;c.—\ 1=
S T M= 2

.y = Pv [l—(ﬁ” ] dcm\"—laumd

1t — Ty
v'_____-——-

1. 027
c@ ?y«.&—-% \/M %Mﬁﬁm j/u*e«.i'
24
I lvoli)
lSoano‘:—»z___. | - 021
[ e 27 l——-(‘ o).l
||

r to:.l )]
i 500000 x le0271 ("' T e ozl
- P = [ J;Li*__“_‘}

b= (I cor7

= 777 13&-9f 0020
‘:‘?~ (2 7C:m+ ?aquﬁ &—ﬂ}?ﬁ/

('9) 72_9. Loof #07”“—'»/- i ?(1-02.520:;- //77?6 Jo¥|o7
Le. W?‘?"‘"“* i /07,7760

- //
5/: &f’\u—tr"' .&Q_ Agrnuaod Fomi canad ot Fo ’%“""H

e 7€ o f< 7‘; ) . .
7 C(-r,b)cr- {—f-‘{—(f'——-XC(OU = /+023

o }':(!-azi)_“-_ —1

J—

e i

() Lot M}v‘ftwf Moff*jcxj-a_ /G—U me~JT bn. X / m

/571000 = X a

wzs | ¥ L
(;.az.?)-l
L X = [617, OOO[ /- ({.023)_’52‘9‘.




A —— e e

| A
U~ X = [ { 7 000 C(l-czg)"_‘-l_——-

[ — (1-0223)°°

— 933 6ol & ¥

PRV e 933 Co(6kF)

455 5 Porr = P ) & (e progpe il )

le-r—o :X ‘ &m
— an _(ec)
= x.[1=C-022) T]

= ¥33-Cebs .[_'-('-023)_'0-1
| (l-c>23)‘t —i

= Somg .05
l;‘—‘ T mm_drmz/i»ﬂ"mufw( oA G ot
of e 2o g o 7@‘5‘0)0@7.0.:;((0)/
porfon of ba Koot po-gnst ot myd(af.m
2oxcr = 240K ;b.—jm-d—) —o )

. _ .
< /’2.3=r C X( e

{
x
\
<
S

) -2
2923 Cocqr(l— (v02)* ]




-

g1 = (1 023)!

ANLTY

w2

\

I )ﬁ '—'l !'

(bt

_L [
=

'7. . :;¢o5.54.

T —(toow) "

——

le 6069 6‘7!6 < _f({.o¢:)'

=

ol onte ek FLOE 50D /],



