
QQQ – Further Pure 1 – Chapter 9 – Reducible Differential
Equations (Version 2)

Total Marks: 23
(23 = Platinum, 21 = Gold, 18 = Silver, 16 = Bronze)

1.  The concentration, , of a pollutant in a reservoir,  days after the pollutant entered

the reservoir, is modelled by the differential equation

Given that  when 

Given that the concentration of the pollutant in the reservoir, 3 days after the pollutant entered

the reservoir, was 

(Total 11 marks)
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P  mg m−3 t

​ ​ =
P

1
dt
dP

4tP −2 1 (I)

(3)

Show that the transformation  transforms equation (I) into the equation(a)
x = ​

P 2

1

​ −
dt
dx

2x = −8t (II)

P = 0.5 t = 0

(6)

solve differential equation (II) to show that, according to the model,

where  is a constant to be determined.

(b)

P =2
​

4t + 2 + ke2t

1

k

0.034 mg m−3

(2)comment on the reliability of the model, giving a reason for your answer.(c)



2.

(Total 12 marks)
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(5)

Show that the transformation  transforms the equation

into the equation

(a) y = xv

x ​ −2

dx2

d y2

2x ​ +
dx
dy

(2 + 9x )y =2 x , I5

​
+

dx2

d v2

9v = x . II2

(6)Solve the differential equation II to find  as a function of .(b) v x

(1)Hence state the general solution of the differential equation I.(c)


