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8 Logarithms and non-linear data

I
.

a)V = 5x

take logs of both
sides

logV = log5x 3

logV = log5 + log)

logV = 10g5 + 3 logD

: logioV = logio 5 + Blogio

b) positive straight line with
y-intercept = log 5

~

logV

log5 -

-
O

log

2) logV = log5 + 3 loga
-wou

Y
C mx

: gradient = 3
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a) H = 3(2)
+

take logs of both sides

logH = 10g3(2)t
logH

= log3 + log(23)t
logH = log3 + flog?

: logiot = logia3 + tlogios

b) positive straight line with yintercept y
= log3

~ logH

-
log3

O St

c) logH = log3 + flog?
wow

Y
cxm

:
gradient

= log
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a) y
= ab

take logs of both sides

logy = logab'

logy
=

loga + log b

logy = logatclogb

..
logioy

= IOGoa + slogiob

b)

x 0
.
5 2 5 7

Y 847 .
51878

.
59229

.

126672
.

8

0
.

5

< 109847.

5 = 2
. 93

2
/log 1878

.
5 = 3

.

27

5
:

1099229.
1 = 3

. 97

7 -

log 26672
.
0 = 4

.

43

x 0
.
5 2 5 7

logy 2
. 93 3

. 27 3
.
97 4

.
43

C) -logy

X

4 -

X

X

3-
X

2-

1-

-2563



d) logV
= loga+ logb

gradient logiob

gradient from table = x
.
43-2 .93 I 3

7 - 0 . 5 13

logiob= 3

13

b = 10 = 1
.

70125...

Reading intercept from graph ,

loga = 2
.
8

a = 1828 = 645
.

654
...

a = 650
,

b = 1
.
7
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a) year 2008 2010 2012 2014 2016 2018

value
,

EV 25000 14823 87885211 3089 1832

2008: 10g 25000 = 4
.
40

2010 >

10g14823
= 4

.

17

2012 10g 8788 = 3
.
94

2014 log 5211 = 3
.

72

2016 10g 3089 = 3
.

49

2018 log 1832 = 3
.

26

Time in years
O 246810

Since 2008
,

t

log ,
of 4404. 17 3

.943
.

72 3
.493.

26

b) V = abt

take logs of both sides

logV= logabt
logV =

loga + logbt
logV=

logattlogb

: logioV
=

logioa + tlogiob



c) ~ logioV

=
=

=

3-

I
X

X

X

2-

"It's
it i

d) Draw line of best fit

gradient using table = 3 . 26-4.
40 = -0 . 114

10 - 0

e) logV= loga + blogb

gradient =

I Glob

logiob= -0
. 114

b = 10 -
% " 4

= 0 . 76913 ...

Reading intercept from graph and table
,

loga = 4
. 40

a = 10%
. 40

= 25/18
.
86432

a = 25100
,

b = 0
. 770
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a) Date12/3/18 13/3/18 14/3/18 15/3/18 16/3/18

Price,

ppence 27
.
&3 29

. 76 32
. 29 35 . 04 38

. 01

12/3/18 <10927. 43 = 1 . 44

13/18
<10929

. 76 = 1 . 47

/3/18 <

109 32
.29

= 1
.
5

15/31
<

109 35 .
04 = 1 . 54

<

log 38 . 01 = 1
.

58

Time in days since O 1234

12/3/18
,

t

logioP 1 .
44 1 . 47 1

. 51 1
. 59 1

.
58

b) P = abt

take logs of both sides

logp = logabt
logP=

log a + logbt
logp=

loga + tlogb

: logioP = logioa + tlogiob



C) -logP

2-

↳
X

X

I
X

X

-iii

d) gradient from table = 1 . 58-1 . 44 =
7

4 - 0 200

gradient logiob
10glob=

7

200

b = 10 = 1
. 083926...

Reading intercept from graph and table
,

loga = 1
.

44

a = 10.
*

= 27
.

54228
...

a = 27
.
5

,

b = 1
.

08
*

Answer
may vary dependingon

y-intercept
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a) 5
.
2

*

(20
,
3 .7)

s E

P = abt

logP
=

log abt

logP
= loga + logbt

logp =

loga
+

flogb

intercept = 5
. 2

gradient
= 3

. 7 - 5 .
2 = -0 . 075

20

log ,
p = - 0

.
075t + 5

. 2

b) when t = o

logap = -

0 . 075(0)+ 5 . 2

logap = 5
. 2

P = 45
. 2

= 1351 . 17610

P = 1350

c) gradient
=

logab

logab
=

-

0 . 075
- 0 . 075

b = 4 = 0
. 90125...

intercept= logaa

logna = 5 . 2

a = 45
. 2

= 1351 . 17610

a = 1350, b = 0
. 901



a) nlogan

(10,

11
. 9)

9 . 3.

O E

intercept
= 9

.
3

gradient
= 11 . 9-9 . 3 = 0 . 26

10

logzN = 0
. 26t + 9 . 3

b) N = abt

logN = loga + logbt
logN = loga + tlogb

gradient
=

logab
logzb = 0

. 26

b = 2026 = 1
. 19747...

intercept = loge a

logza = 9
.
3

a = 223 = 630 . 3459 ...

a = 630
.3

,

b = 1
.
2

c) a = 630
. 3

so a is the initial number of bacteria in the petri dish
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