
*P75682A02832*

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
  

 D
O

 N
O

T W
RITE IN

 TH
IS A

REA
  

 
 

 
 D

O
 N

O
T W

RITE IN
 TH

IS A
REA D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

  
 D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

  
 

 
 

 D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A

28

  

8. A scientist is studying the effect of introducing a population of type A bacteria into a 
population of type B bacteria.

 At time t days, the number of type A bacteria, x, and the number of type B bacteria, y, 
are modelled by the differential equations
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 (a) Show that
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 (b) Determine a general solution for the number of type A bacteria at time t days.
(4)

 (c) Determine a general solution for the number of type B bacteria at time t days.
(2)

 The model predicts that, at time T hours, the number of bacteria in the two populations 
will be equal.

 Given that  x = 100  and  y = 275  when  t = 0

 (d) determine the value of T, giving your answer to 2 decimal places.
(5)

 (e) Suggest a limitation of the model.
(1)
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