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Question 1 [18 Marks]

A company immediately starts making monthly contributions into a sinking fund
to replace outdated machinery in eight years’ time. The replacement cost of the
machinery is expected to be R2 500 000 and the fund earns an effective interest
rate of 8, 73% per annum.

(a) Calculate the percentage increase in the value of the machinery from its current
value to its expected replacement value in eight years’ time, if the annual
inflation rate for machinery is 12, 14%. [5]

(b) Calculate the value to which the sinking fund needs to accrue, if provision has
to be made for an annual maintenance contract of R50 000 for the existing
machinery at the end of each year for the first seven years. [6]

(c) The company decide to budget for a value of R3 000 000 in the sinking fund
at the end of the eight years. What must the monthly payment be? [7]

Question 2 [12 Marks]

Mr Brown takes out a loan of R1 500 000. He agrees to repay the loan by means
of monthly payments of R35 684,90 starting one month after the granting of the
loan. Interest on the loan is charged at 15% p.a compounded monthly. The loan
is amortised at the end of 5 years. Mr Brown runs into financial difficulties at the
end of two years and thus misses the payments due at the end of the 25th, 26th,
27th and 28th months. To compensate for this, his monthly payments increase
from the end of the 29th month. Determine his new monthly payment. [12]

Question 3 [9 Marks]

Jane is saving for her retirement using a retirement annuity. She wishes to be
able to withdraw R20 000 per month in perpetuity (for as long as she lives) from
the month immediately after her retirement date which will be her 65th birthday.
She wishes to only live off the interest of her investment so that her children can
inherit the capital. The interest rate that she will earn on her living annuity after
her 65th birthday is 12% per annum compounded monthly.

(a) Use a calculation to explain why she will need to accumulate R2 000 000 in
her annuity by the time she retires. [4]

(b) She makes her first payment into her retirement annuity on her 37th birthday
and her final payment on her 65th birthday. The retirement annuity earns
9, 8% per annum compounded monthly. Determine the required monthly con-
tribution to her retirement annuity. [5]
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Question 4 [24 Marks]

John starts a business with a loan of R450 000. he has to repay the loan in
equal quarterly instalments over 3 years at an interest rate of 20% per annum
compounded quarterly, starting 3 months from now.

(a) What are John’s quarterly instalments? [6]

(b) What is the amount outstanding immediately after he has paid his sixth in-
stalment? [5]

John’s business did not do as well as he had planned and he needed a further loan
of R200 000 immediateely after the sixth instalment was made. Under the new
agreement, John has to settle the second loan plus the balance outstanding of the
first loan in equal quarterly instalments of R60 000, plus one final payment less
than R60 000. The new interest rate is 22, 4% per annum compounded quarterly.

(c) How many quarterly instalments of R60 000 must John make? [6]

(c) What is the amount of John’s final payment? [7]
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Question 5 [13 Marks]

In a logistic model of population growth, a graph of the growth rate of a population
∆P
P

is plotted against population Pn This graph is illustrated above. It is not drawn
to scale. The equation of the straight line above is y = −0, 0002x + 0, 0213

(a) Determine:

(i) The intrinsic growth rate of the population. [1]

(ii) The carrying capacity. [2]

(iii) The growth rate of the population when the population is 32. [2]

(iv) P8 given P0 = 21 [4]

(b) Draw a sketch for the above population of population against time. Clearly
label any significant features of this graph. [4]
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Question 6 [18 Marks]

The accompanying graph represents 200 cycles of the populations for a particular
predator and prey relationship, based on the Lotka-Volterra model.

(a) This is a discrete population model. How can this be seen in the graph, and
what does ’discrete’ mean mathematically? [2]

(b) Give the approximate range of the prey population as an interval. [2]

(c) Approximately, how many cycles after each peak of the prey population does
the predator population peak? [2]

(d) In the predator population, which is the greater: the rate of increase from
a minimum to a maximum, or the rate of decrease from a maximum to a
minimum? Give a reason for your answer. [2]

(e) Refer to the Lotka-Volterra formulae in the Information Booklet:

(i) Which of the parameters a, b or K need to be decreased so that the prey
population increases? Give a reason for your answer. [3]

(ii) The parameter c is increased. What impact could this have on the prey
population? Explain your answer fully in words. [3]
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(f) Which of the phase plots best represent this particular model? Explain your
choice. [4]

Question 7 [10 Marks]

The following information is given about a certain Predator-Prey population dy-
namic over a large number of population cycles:
Initially changes in both populations are dramatic. The changes in population
sizes then decrease towards equilibrium.

The initial population of the prey is 40 individuals.

The initial population of the predator is 5 individuals.

The prey population reaches a minimum of 30 individuals.

The predator population reaches a minimum of 3 individuals.

The prey population reaches a maximum of 100 individuals.

The predator population reaches a maximum of 13 individuals.

The prey population reaches equilibrium at 55 individuals.

The predator population reaches equilibrium at 8 individuals.

On the axis provided on your Answer Sheet sketch a spiral phase plotting diagram
that could represent the above Predator- Prey Relationship. [10]
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