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A population growth is modelled by the differential equation

4P _kp,
dt
where P is the population, ¢ is the time measured in days and £ is a positive constant.

Given that the initial population is Py,

(a) solve the differential equation, giving P in terms of Py, k and ¢.

(C))

Given also that k= 2.5,

(b) find the time taken, to the nearest minute, for the population to reach 2P,.

(&)
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In an improved model the differential equation is given as

C(li—P =APcos At

t
where P is the population, ¢ is the time measured in days and A is a positive constant.
Given, again, that the initial population is P, and that time is measured in days,

(C) solve the second differential equation, giving P in terms of Py, A and 7.
“

Given also that A= 2.5,

(d) find the time taken, to the nearest minute, for the population to reach 2P, for the first
time, using the improved model.

(&)

(Total 14 marks)
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(a) Express in partial fractions. (3)

5
(x-1)(3x+2)

(b) Hence find dx , where x > 1. &)

(c) Find the particular solution of the differential equation

(x—l)(3x+2)%i:5y, x>1,

for which y = 8 at x = 2 . Give your answer in the form y = f (x). (6)

(Total 12 marks)
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2
P(P - 2)

(a) Express in partial fractions.

A team of biologists is studying a population of a particular species of animal.

The population is modelled by the differential equation

dP_ 1 pp _2)cos2t,120
de 2
where P is the population in thousands, and ¢ is the time measured in years since the start
of the study.
Given that P=3 when = 0, 3)

(b) solve this differential equation to show that

_ 6
P= 3 e%sinZz‘ )
(c) find the time taken for the population to reach 4000 for the first time.
Give your answer in years to 3 significant figures. Q)

(Total 13 marks)



