MATH 111 — Applied Mathematical Modell
Spring Session 2006
Mid-Session Test

oy .oy M BTV sl © s ~. -
Student Nome: \PREY W LS Student Number:

o 0
e
-

aQ
fromn

Instructions

Time Allowed: 80 minutes

Number of questions: 8.

1. Each question is to be attempted.

2. The questions are not of equal value. The value of each question is indicated in square brackets.
q I

4. WORKING (including all necessary reasoning) is to be shown for all solutions.

Examination Materials/Aids Allowed
Non-alphanumeric calculators are permitted.
A one-page, Ad-sized, double-sided summary sheet is permitted.
Examination Materials/Aids to be supplied

None.

This examination paper must NOT be removed from the
examination room.




1. At the beginning of each year you invest ¢ vou yearly salary into a superannuation scheme. Your em-
ployer tops up your investment by adding r% of you lary. Y ey draws interest of p% compounded
yearly.
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{b) Suppose that your salary starts at a bas by a
constant amount b

Write down, formally, the difference equati

been made. Define all variables and explain your terms.

on that describes your investment after n payments have
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Ho

~s he fractional growth rate of chickens each week,
xes each week, and P is the constant number of
-

that g and o are constant. For convenience let

umber o
¢ is the fraction of curr

chickens that are converted

a,
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and suppose that in week
o) Tind the o ¥ oanbiis £ 43 el ol o I3 aa far s acihls
(a} Find the general solution of the chicken model, simplifying as far as possible. 12]

(i) Suppose that 20 chickens a week are converted into pies. What is the number of chickens on the
farm in zhe hmlt. n — oo?
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(iii) What number of chicke
on the farm is to remail

into pies. wﬂl take ’% 'Iweedv eighz we ks to fix the pie mac hme ‘fo ren it is fixed Mrs Iweed}_!
will convert all the chickens into pies. If one chicken produces four pies how many pies will 1
Tweedy have?
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pulation of a species is modelled by the autonomous difference equation
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able to replace this
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overned by the model

5. Find the non-negative fixed points of
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n=20,1,2....

Tpe1 =322, (1 —z,),
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figure.

he map on the

d points of ¢
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be the algorithm used in cobwebbi
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(¢) Descri

ok

4

OW JdoOes your answer
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where S is the substrate ¢
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