Mathematics and Science Learning Centre
Maths in Biology course

Exponential Growth and Decay practice sheet ANSWERS

1.
P is decaying exponentially, hence : P = a × bt
a = 54.8, b =  20√(22.3÷54.8) = 0.95604  

hence  P = 54.8 × (0.95604)t

(a) 
when t = 14, P = 54.8 × (0.95604)14 = 29.2 (3sf).


(c) 
when P = 10, t = log (10÷54.8) ÷ log 0.95604 = 37.8  (3sf)

2.
On 1st January 1960, the population of England was 46 million and growing at a rate of  0.14% per annum.

(a) The population (P)  n years after 1960 is given by  P = 46 × 1.0014n million
(b)  On 1st January 1975   P = 46 × 1.001415 =  46.97552 million ≈ 47.0 million (3sf)


(c) The population is expected to reach 48 million at 1st Jan 60 + 30.42 years 

       =  1st Jan 60 + 30 yrs + 153 days = 1st Jan 60 + 30 yrs + (31+29+31+30+31+1) days

      = 2nd June 1990  (allow “mid 1990” or similar)


3.

	t  (hrs)
	0
	2
	4
	6

	A (cm²)
	0.5
	1.0
	1.9
	3.8


(a) Why 0.5 and 1.4 would be reasonable values for k and a respectively.



when    t = 0   A = 0.5 = ka0 = k 
[or similar arguments]

when    t = 6   A = 3.8 = ka6 = 0.5×a6 



hence a6 = 3.8 ÷ 0.5 = 7.6  hence 
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(b) Percentage increase in area of culture each hour


 At+1 = a × At   = 1.4 × At        hence hourly increase = 0.4 =  40%
(c) Area covered after 12 hours :  Area = 0.5 × 1.412 ≈  28.35 cm²

(d)
Time for culture to cover 1 m²    (1 m² = 10,000 cm² )
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