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Additional exercises for Maths for Science Chapter 10: Logarithms

Section 10.1 Logarithms to base 10

Question 10.1

Without using a calculator, write down the values of:

(a) log10 0.01

(b) log10 109

(c) log10
3√10

(d) log10 10−4

(e) log10

(√
10
)3

Question 10.2

Use your calculator to find the following to four significant figures.

(a) log10 27.12

(b) log10 0.8367

(c) log10

(
8.212 × 10−2

)
Question 10.3

(a) If log10 a = −4, what is a?

(b) If log10 b =
1
4

, what is b?

(c) If log10 c = 0, what is c?

(d) If log10 d = 0.5, what is d?

Section 10.3 Rules of logarithms

Question 10.4

Given that log10 2 = 0.3010 and log10 3 = 0.4771, find the following to four significant figures without using
your calculator.

(a) log10 6

(b) log10 1.5

(c) log10 20

(d) log10 0.3

(e) log10 27 (Hint: 27 = 33)

Question 10.5

How many of the following expressions are equal to log10(0.25)?

(a) − log10 4

(b) log10 25 − log10 100

(c) 2 × log10

(
1
2

)
(d) log10 1 − log10 4

(e) −2 log10 2

(f) 2 log10 5 − 2 log10 10
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Section 10.4 Using logarithms to make curves straight

Question 10.6

If a graph is plotted of log10 y against log10 x for the following equations, what, in each case, will be the
gradient and intercept on the vertical axis?

(a) y = 4x1/2

(b) y = 2x

(c) y = x2

(d) y = 10x3/2

(e) y = 7x−3

(f) y =
4
√

x

Question 10.7

If a graph is plotted of log10 V against log10 r for the equation V =
4
3
πr3, what will be the gradient and

intercept on the vertical axis?

Question 10.8

If graphs are plotted of log10 y against t for the following equations what, in each case, will be the gradient and
intercept on the vertical axis?

(a) y = 3e−2t

(b) y = 3et/2

Section 10.5 Logarithms to base e

Question 10.9

Use your calculator to find the following to four significant figures:

(a) ln 4.361

(b) ln 436.1

(c) ln 0.4361

Question 10.10

(a) If ea = 2, what is a? (Give your answer to four significant figures.)

(b) If eb =
1
2

, what is b? (Give your answer to four significant figures.)

Question 10.11

Use your calculator to find the following to four significant figures.

(a) e−1.234

(b) The number whose natural logarithm is -1.234.
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Question 10.12

For each of the following, find the value of X, giving your answers to four significant figures.

(a) ln X = 3

(b) ln X = 0

(c) ln X = 0.6931

(d) ln X = −0.6931

(e) ln X =
1
2

(f) ln X = −1
3

Question 10.13

Which two of the following expressions are equivalent to each other?

(a) ln 6

(b) 2 ln 3

(c) 3 ln 2

(d) (ln 3)2

(e) ln 3 + ln 2

(f) ln 3 × ln 2

Question 10.14

Which three of the following expressions are equivalent to each other?

(a) ln(30y)

(b) ln 5 × ln(6y)

(c) ln
(
5y6
)

(d) ln 5 + ln
(
y6
)

(e) 6 ln(5y)

(f) ln 5 + 6 ln(y)

Question 10.15

If graphs are plotted of ln y against t for the following equations what, in each case, will be the gradient and
intercept on the vertical axis?

(a) y = 3e−2t

(b) y = 3et/2

Question 10.16

The pressure P at a height z above ground level is given by the so-called barometric formula:

P = P0e−z/λ

where P0 and λ are constants.

(a) What is the pressure P at ground level (when z = 0)?

(b) If a graph is plotted of ln P against z, what will be the gradient and the intercept?
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