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Q9 Model Solution – 55 Marks Marking Notes 
(a) 
(i) 

 
(ݐ)ܰ = 450݁଴∙଴଺ହ௧ 

ܰ(4∙5) = 450݁଴∙଴଺ହ(ସ∙ହ) 

= 602∙89 

= 603 
 

 
Scale 10C (0, 4, 8, 10) 
Low Partial Credit: 
Some substitution into function 
Correct answer without work 
 
High Partial Credit: 
450݁଴∙଴଺ହ(ସ∙ହ) 
 

(a) 
(ii) 

 
 

(ݐ)ܰ = 450݁଴∙଴଺ହ௧ 

(ݐ)ܰ
450

= ݁଴∙଴଺ହ௧ 

Convert to log equation 

ln (
(ݐ)ܰ
450

) =  ݐ065∙0

ln൫ܰ(ݐ)൯ − ln 450 =  ݐ065∙0

ln൫ܰ(ݐ)൯ − ln 450
0∙065

=  ݐ

ݐ =
ln(790) − ln 450

0∙065
 

ݐ = 8∙7 
 

 
Scale 10C (0, 4, 8, 10) 
Low Partial Credit: 
Some substitution into function 
Full substitution and stops 
 
High Partial Credit: 
Equation in ݐ ( i.e. logs handled correctly) 
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(b) 
 

 
1
9

න 450݁଴∙଴଺ହ௧݀ݐ
ଵଶ

ଷ
 

= ସହ଴
ଽ(଴∙଴଺ହ) ൣ݁ଵଶ(∙଴଺ହ) − ݁ଷ(଴∙଴଺ହ)൧ 

= 743∙2 
Average no. = 743 
 

 
Scale 10D (0, 3, 5, 8, 10) 
Low Partial Credit: 
Integration indicated 
 
Mid Partial Credit: 
Integration correct 
 
High Partial Credit: 
Substitutes limits into integral and stops 
 
Note:  Must have integration to gain any 

credit 
 

(c) 
 

 
ܰᇱ(ݐ) = 450݁଴∙଴଺ହ௧ × 0∙065 

ܰᇱ(ݐ) = 29∙25݁଴.଴଺ହ௧ 

ܰᇱ(12) = 29∙25݁଴∙଴଺ହ(ଵଶ) 

             = 63∙8 
At hour 12 the population is growing at a 

rate of 64 bacteria per hour 
or  
At hour 12 the population is growing at a 

rate of 63∙8 bacteria per hour 
 

 
Scale 10C (0, 4, 8, 10) 
Low Partial Credit: 
ܰᇱ(ݐ) stated or indicated 
 
High Partial Credit: 
Derivative fully substituted 
ܰᇱ(12) = 63∙8 and stops  
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(d) 
 

 
ܰᇱ(ݐ) = 29∙25݁଴∙଴଺ହ௞ > 90 

݁଴∙଴଺ହ௞ > 29∙25 

݇ >
ln 90

29∙25
0∙065

 

݇ > 17∙29 

݇ = 18 
 

 
Scale 10C (0, 4, 8, 10) 
Low Partial Credit: 

29·25݁଴·଴଺ହ௞ > 90 
 
High Partial Credit: 
Equation in ݇ ( i.e.  taking logs handled 
correctly) 
 
No Credit: 
No differentiation 
 
Note:  if ݇ > 17∙29  ⇒ ݇ = 17   
Award Full credit (–1) 
 

(e) 
 

 
450݁଴∙଴଺ହ௧ = 220݁଴∙ଵ଻௧ 

450
220

=
݁଴∙ଵ଻௧

݁଴∙଴଺ହ௧ 

450
220

= ݁଴∙ଵ଴ହ௧ 

ln ൬
450
220൰ =  ݐ105∙0

ln ቀ450
220ቁ

0∙105
=  ݐ

ݐ = 6∙82  

ݐ = 7 hours 
 

 
Scale 10C (0, 4, 8, 10) 
Low Partial Credit: 

450݁଴∙଴଺ହ௧ = 220݁଴∙ଵ଻௧ 

 
High Partial Credit: 
Equation in ݐ ( i.e.  taking logs handled 
correctly) 
 

 
 
 
 
 
 
 
 
 
 
 
 
  


