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Differentiation 9J  
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5 Let P be the size of the population and let t 
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8 The rate of change of the charge is 
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 where k is a positive constant.  

 (The negative sign is required as the body is  

 losing charge.) 
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10 a Let r be the radius of the circle and let t be 

time. Then 
1d

0.4 cm s .
d

r

t

   

  

2π

d
2π

d

C r

C

r




  

  
1

d d d

d d d

2π 0.4 0.8π cm s

C C r

t r t


 

  

  

  This means that the circumference is 

increasing at a constant rate of 0.8π cm 

per second. 

 

 b Let A be the radius of the circle; then 
2πA r  

  
d

2π
d

A
r

r
   

  

d d d

d d d

2π 0.4 0.8π

A A r

t r t

r r

 

  

  

  
2 1

When 10,

d
0.8π 10 8π cm s

d

r

A

t





  
  

 

 

 c 
d

0.8π
d

d
When 20,

d

0.8π 20

20 25
cm

0.8π π

A
r

t

A

t

r

r







 

  

 

11 a Let l be the side length of the cube and let 

V  be its volume. 
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12 The rate of change of the volume of fluid  

 in the tank is 
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 (The negative sign is present because fluid is 

 flowing out of the tank, so the volume left in  

 the tank is decreasing.) 
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13 a Let l be the length of one side of the cube. 
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14 

 

 Let V be the volume of salt in the funnel  

 at time t.  
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