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31 The population of mice on an isolated island can be 

modelled by the function m = a sin 

26
t

 
 
 

 + b, 

where t is the time in weeks and 0   t   52. The 
population of mice reaches a maximum of 35 000 

when t = 13 and a minimum of 5000 when t = 39.  

The graph of m(t) is shown.  

(a)  What are the values of a and b? 
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   (b)  On the same island, the population of cats can be modelled by the function     

 c(t) = –80 cos ( 10)
26

t
 

− 
 

 + 120. 

  Consider the graph of m(t) and the graph of g(t). 

  Find the values of t, 0   t   52, for which both populations are increasing. 

(c)  Find the rate of change of the mice population when the cat population reaches a 

 maximum.   
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(a)  Average of max and min  

 = 
35000 5000

2

+
  

 = 20 000. 

This means b = 20 000.  

Hence, a = 35 000 – 20 000 

 = 15 000 

 a = 15 000, b = 20 000  

 

(b) From the graph, m(t) is increasing when 

 0 < t < 13 and 39 < t   52.  

As f(x) = cos x is decreasing from 0 < t < , etc, 

then f(x) = –cos x is increasing from 0 < t < , 

etc.  

This means c(t) is increasing when  

       0  < ( 10)
26

t
 

− 
 

 <  

       0  < t – 10 < 

26




 

       0  < t – 10 < 26 

     10  < t < 36  
 

Hence, both pops are increasing when 10 < t < 13. 

 

 

(c) c(t) reaches a maximum when t = 36. 

        m(t) = 15 000 sin 

26
t

 
 
 

 + 20 000 

       m’ (t) = 
15000

26


 cos 

26
t

 
 
 

  

    m’ (36) = 
15000

26


 cos 

36

26


 

 = –642.7062162… 

 = –643 (nearest whole) 

 the mice population is decreasing at the rate of 

643 per week.  
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