Edexcel AS Maths Exponentials & logarithms o

Section 3: Modelling curves

Solutions to Exercise level 1

1. () s=ar
Taking logarithms of both sides: logs = log (at*)
=loga +logt’
=loga +clogt

(i) since log a and ¢ are constants, the equation logs =loga +clogt is the
equation of a straight Line, tn which the variables are log t and log s, and which
has gradient ¢ and intercept Log a, So if the wodel is appropriate, plotting log s

(i)

against log t will give an approximate stralght Line,

s 9 13 16 18 20 22
¢ 5 10 15 20 25 =20
log s 0,95 111 1.20 1.26 1,30 1,34
log t 0,70 1 118 1,30 1,40 1.4€
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Bauation of graph is logs =loga +clogt

) 0.4
Gradient =——=0.5,30 ¢ =0.5
0.8

(ntercept = 0,6, s0 loga=0.6 = a=10"°~ 4,
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2. (1) b=mn"
o =n(mn®)
=lnm+lnn”

=lnwm+alnn

(it) The equation lnb =lnm+alnn is the equation of a straight line, in which
the variables are ln b and a, ano which has gradient ln w and intercept ln m.
So if the model is appropriate, thew plotting ln b against a will give an
approximate straight line graph,

(i)

a 0.5 1.0 1.5 2.0 2.5 2.0 25
b 4,5 4.0 2.6 3.2 2,9 26 2.3
n b 1.50 1.39 1.22 116 1,06 0.96 0,83
2 ttnb
1,8
e
14 B
ia 0.4 : —~—
! —F e _B\\\“\'
0.2 P ——
0.6
o4
02 )
O 0,5 T 1,5 2 2,5 2 25 4

Equation of graph is lnb =lnm+alnn

) 0.4
qradient =———=-0.22,s0 lun=-022 =n=¢"*=02
1.8

IV\"teYGc‘Pt =1.6,s0lnm=1.6 —m=%~5

t minutes 0 3 6 10 14 20

0 °C 60 44.1 30.9 19.9 12.9 6.7
log(0) 1.778151( 1.644439| 1.489958| 1.298853| 1.11059| 0.826075

so the graph of log Bagainst tis:

20of 3 04/10/16 © MEI
integralmaths.org



Edexcel AS Maths Exponentials & logs Exercise solutions

2
'IITS"__'

log (6)

i e

1.4

1.2
‘...

1

0.8 e,

0.6 y =-0.0478x+ 1.780

0.4

02

0
-5 0 5 10 15 20 25

time t

(i) The equation of the graph is Llogd = —tloga +logk
Gqradient = —0,047€ =—loga = a = 1,116
(ntercept ~ 1. 7802 =logk = k ~ 60,3

sothe law is O ~60.2x1,116 °
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