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Q7 Model Solution – 55 Marks Marking Notes 
(a)  

ܵ݁∙ଵ(଴) × 10଺ = 1100000 

ܵ = 1∙1 

 
Scale 10B (0, 4, 10) 
Partial Credit 
• equation	in	ܵ	with	substitution	
	

(b)  

(5)݌ = 1∙1݁଴∙ଵ(ହ) × 10଺ 

= 1∙813593 × 10଺ 

= 1813593 
 

 
Scale 10B (0, 4, 10) 
Partial Credit 
• substitution	into	formula	for	(5)݌	

(c)  

(6)݌ = 1∙1݁଴∙଺ × 10଺ 

(5)݌ = 1∙1݁଴∙ହ × 10଺ 

(6)݌ − (5)݌ = (1∙1݁଴∙଺ − 1∙1݁଴∙ହ) × 10଺ 

= 0∙1907372 × 10଺ 

= 190737 

 

 
Scale 5C (0, 3, 4, 5) 
Low Partial Credit: 
• substitution	into	formula	for	(6)݌	
• use	of	(5)݌	from	previous	part	
(6)݌ • − 	implied	or	written	(5)݌
	

High partial Credit  
• Formulates	(6)݌ − 	some	with	(5)݌
substitution	
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(d)  

(ݐ)ݍ = 3∙9݁௞௧ × 10଺ 

3709795 = 3∙9݁௞ × 10଺ 

3∙709795
3∙9

= ݁௞ 

log௘
3∙709795

3∙9
= ݇ 

݇ = −0∙0499 = −0∙05 
 

 
Scale 15C (0, 5, 10, 15) 
Low Partial Credit 
• Either	substitution	into	formula	for	݇	
• Verifies		݇		value	only.	
	

High Partial Credit 
• relevant	equation	in	݇	

 

(e)  

(ݐ)݌ =  (ݐ)ݍ

1∙1݁଴∙ଵ௧ × 10଺ = 3∙9݁ି଴∙଴ହ௧ × 10଺ 

1∙1݁଴∙ଵ௧ = 3∙9݁ି଴∙଴ହ௧ 

݁଴∙ଵ௧

݁ି଴∙଴ହ௧
=
3∙9
1∙1

 

݁଴∙ଵହ௧ =
39
11

 

ln
39
11

=  ݐ15∙0

ݐ = 8∙44 years 

In 2018 both populations equal 
 

 
Scale 5C (0, 3, 4, 5) 
Low Partial Credit 
(ݐ)݌ • = 	implied	or	written	(ݐ)ݍ	
	

High Partial Credit 
• relevant	equation	in	ݐ	

 

(f)  

1
15

න 3∙9݁ି଴∙଴ହ௧
ଵହ

଴
× 10଺݀ݐ 

1
15

൤
3∙9

−0∙05
݁ି଴∙଴ହ(ଵହ) −

3∙9
−0∙05

݁ି଴∙଴ହ(଴)൨

× 10଺ 

2∙743694 × 10଺ 

2743694 

 
Scale 5C (0, 3, 4, 5) 
Low Partial Credit: 
• integral	formulated	(with	limits)	
	

High Partial Credit: 
• integration	with	full	substitution	

 

(g)  

(ݐ)ݍ = 3.9݁ି଴.଴ହ௧ × 10଺ 

(ݐ)ᇱݍ = −0∙05(3∙9݁ି଴∙଴ହ௧ × 10଺) 

 

ᇱ(8)ݍ = −0∙05൫3∙9݁ି଴∙଴ହ(଼) × 10଺൯ 

= −130712 

 
Scale 5C (0, 3, 4, 5) 
Low Partial Credit 
	(ݐ)ᇱݍ •
	

High Partial Credit 
	substituted	fully	(ݐ)ᇱݍ •

 

  


