
Higher Mathematics

half life style questions

1.[SQA]

Part Marks Level Calc. Content Answer U3 OC3

(a) 1 C CR A6 1989 P1 Q20

(b) 1 C CR A30

(b) 3 A/B CR A30

2.[SQA] Before a forest fire was brought under control, the spread of the fire was described
by a law of the form A = A0e

kt where A0 is the area covered by the fire when it
was first detected and A is the area covered by the fire t hours later.

If it takes one and a half hours for the area of the forest fire to double, find the
value of the constant k . 3

Part Marks Level Calc. Content Answer U3 OC3

3 A/B CR A30 k = 0·46 2001 P2 Q9

•1 ic: form exponential equation
•2 ss: express exp. equ. as log
equation

•3 pd: solve log equation

•1 2A0 = A0e
k×1·5

•2 e.g. 1·5k = ln 2
•3 k = 0·46

hsn.uk.net Page 1

Questions marked ‘[SQA]’ c© SQA
All others c© Higher Still Notes



Higher Mathematics

3.[SQA]

Part Marks Level Calc. Content Answer U3 OC3

(a) 1 C CR A30 1995 P1 Q18

(a) 2 A/B CR A30, A34

(b) 2 A/B CR A30

4.[SQA]

Part Marks Level Calc. Content Answer U3 OC3

1 C CR A30 1996 P1 Q19

4 A/B CR A30, A34
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5.[SQA]

Part Marks Level Calc. Content Answer U3 OC3

(a) 2 C CR A30, A34 1991 P2 Q7

(a) 3 A/B CR A30, A34

(b) 1 C CR A30

(b) 3 A/B CR A34
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6.[SQA]

Part Marks Level Calc. Content Answer U3 OC3

(a) 2 C CR A30, A34 1992 P2 Q4

(b) 1 C CR A30

(b) 2 A/B CR A30, A34

(c) 1 C CR A2

(c) 2 A/B CR A2

hsn.uk.net Page 4

Questions marked ‘[SQA]’ c© SQA
All others c© Higher Still Notes



Higher Mathematics

7.[SQA] The size of the human population, N , can be modelled using the equation
N = N0e

rt where N0 is the population in 2006, t is the time in years since 2006,
and r is the annual rate of increase in the population.

(a) In 2006 the population of the United Kingdomwas approximately 61 million,
with an annual rate of increase of 1·6%. Assuming this growth rate remains
constant, what would be the population in 2020? 2

(b) In 2006 the population of Scotland was approximately 5·1 million, with an
annual rate of increase of 0·43%.

Assuming this growth rate remains constant, how long would it take for
Scotland’s population to double in size? 3

Part Marks Level Calc. Content Answer U3 OC3

(a) 2 B CR A30, A34 76 million 2009 P2 Q6

(b) 3 A CR A30, A34 t = 161·2 years

•1 ic: substitute into equation
•2 pd: evaluate exponential expression

•3 ic: interpret info and substitute
•4 ss: convert expo. equ. to log. equ.
•5 pd: process

•1 61e0·016×14

•2 76 million

•3 10·2 = 5·1e0·0043t

•4 0·0043t = ln 2
•5 t = 161·2 years
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8.[SQA]

Part Marks Level Calc. Content Answer U3 OC3

(a) 1 C CR A30, A34 1997 P2 Q8

(a) 2 A/B CR A30, A34

(b) 3 A/B CR A30
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9.[SQA]

Part Marks Level Calc. Content Answer U3 OC3

(a) 2 C CR A30, A34 1999 P2 Q7

(a) 2 A/B CR A30, A34

(b) 1 C CR A30

(b) 2 A/B CR A30

[END OF QUESTIONS]
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