


Notes for Question 14 
14 (b)  

M1: Attempts to differentiate using 
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 implicit differentiation to give 
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where 0A     

Note: Condone a slip in copying 
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A1: A correct differentiation statement 

Note: Implicit differentiation gives 
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dM1: Way 1:  Complete attempt, by eliminating t, to form an equation linking 
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Note: 
Way 1:  e.g. substitutes 
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A1*: Way 1:  Correct algebra leading to 
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 Way 2:  See scheme 

(c)  

B1: Deduces or shows that 
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 is maximised when 150N    

M1: Uses the model 
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 with their 150N   and proceeds as far as 
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 or 
0 25e , 0T k k  .  Condone t T   

dM1: Correct method of using logarithms to find a value for .T    Condone t T   

A1: see scheme  

Note: 
2

2

d d 300 2
0 150

d d 1200 1200

N N N
N

t t

 
     

 
 is acceptable for B1 

Note: Ignore units for T 

Note: Applying 
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Note: M1 dM1 can only be gained in (c) by using an N value in the range 90 300N    

(d)  

B1: 300  (or accept 299) 

 
  






