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In a farm, the growth of the population of prawns is studied.

(a) The population of prawns of size » thousand at time / months satisﬁesl the

differential equaﬁon

@)

de*
Find the general solution of this differential equation. 2]

It is given that initially, the size of the population of prawns is 50 000. Sketch
on a single diagram, two distinct solution curves for the differential equation

to 1llustrate the following two cases for large values of 1 :

I. the size of the population of prawns increases indefinitely,
I1. the size of the population of prawns stabilizes at a certain positive
number. | [3]

(b) Inorder for the prawns to grow faster and be more resistance to diseases, a drug is

administered to the prawns. The prawn’s body metabolizes (breaks down) the drug

at a rate proportional to the amount of drug, x mg, present in the body at time ¢

hours.

(@

(ii)

(iii)

Given that the initial dosage is 0.1 mg, show that x = %e"b , where k> 0.

[4]
The half-life of a drug is defined as the time taken for half of it to be
metabolized. Given that the half-life of this drug is 4 hours, find the exact
value of k. [2]
I 0.1 mg of this drug is administered to the prawn every 8 hours, show that
the total amount of drug present in the prawn’s body at any time 7 is always
less than 0.15 mg. ' - I3}
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1(4, 32 128 47 = done as students were not
[3 9 + 77 ]+[ 31 )e likely to obfram thc answers to
these parts if their expression
for x was incorrectly in (iii) —
(2.87, 3.65) only a handful of students
could obtain the correct final
expression for x in (iii).

Students were expected to use
the GC (graph) for this part and
not expected to differentiate,
solve the equation, etc to find
the maximum value or the 7-
value which gave 0 players -
only 2 marks are awarded for
the two required answers and
students can get the hint from
the marks allocation that they
were not expected to manually
find these answers on their

Maximum number of players on the game = 365 000.
Yes, x =0 when 7= 4.35 months.

own.
For x =0 after some time,

128 27 This required students to see
l_fp <O:>P>@:O-2” that the coefficient of the

exponential term,
128 FP
I-—— p |e*, in the
[ 27 J

expression for x found in (iii)
had to be negative in order for
there to be no players after
some time. However, as
mentioned in (ii1), only a
handful of students had the
exponential term in their
solution for x, thus this part
was not well done.
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(a1)
Let n denote the population of prawns in thousands at time ¢
d’n =
o] — e -
dr”
dn -
—=-5¢°+C
dt
!z
n=25°>+Ct+D
(ai1)

Given n =50, t =0,
50=25+D= D=25

n=25¢e 5 +Ct+25

t
I Requires C >0 sothat n=25¢ > +Ct+25 >
as t —> o
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