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Additional exercises for Maths for Science Chapter 4: Unit conversions

Questions marked with an asterisk (e.g. Question 4.14∗) are of a slightly different nature from the others. They
are not necessarily more difficult than other questions but they may, for example, require you to use material
from other sections of the book or to apply what you have learnt in a new situation.

Section 4.1 Unit conversion at the beginning of a calculation

Question 4.1

A cuboid piece of wood has sides of length 8.1 cm, 8.5 cm and 6.1 cm and a mass of 273 g. Find the density
of the wood, expressing your answer in kg m−3.

You will need to use the fact that density =
mass

volume
.

Question 4.2

Use Equation 3.12
(
Ek =

1
2 mv2

)
to find the kinetic energy of an apple with a mass of 185 g which is falling at

a speed of 6.3 m s−1.

Question 4.3

Assuming Venus to be a sphere of radius 6052 km, use Equation 3.5
(
V = 4

3πr3
)

to find its volume in m3.

Section 4.2 Converting units of area and volume

Question 4.4

In one of the Chapter 3 Additional exercises (Question 3.10) you calculated the area of a field measuring
698 m by 199 m. The answer was 1.39 × 105 m2. Convert this to a value in km2.

Question 4.5

Express an area of 3.3 × 10−6 µm2 in:

(a) m2

(b) mm2

(c) nm2

(d) pm2

Question 4.6

Express a volume of 2.67 × 10−10 cm3 in:

(a) m3

(b) mm3

(c) µm3
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Question 4.7

A box has sides each of length approximately 1 dm. Estimate the volume of the box, to the nearest order of
magnitude, in:

(a) cm3

(b) m3

(c) ml

Question 4.8

Express a volume of 27 ml in mm3.

Section 4.3 Converting units of speed

Question 4.9

Convert the following speeds to m s−1.

(a) 1.5 km s−1

(b) 1.5 m day−1

(c) 1.5 km year−1

(d) 1.5 km Ma−1

(Note: for the purposes of this question, consider one year to be 365 days long.)

Question 4.10

A girl grows 8 cm in a year. Express this as an average growth rate in:

(a) m year−1

(b) m s−1

(c) nm s−1

(Note: for the purposes of this question, consider one year to be 365 days long.)

Section 4.4 Converting units of concentration and density

Question 4.11

The legal limit for driving in the UK is, at the time of writing, quoted as 80 mg of alcohol in every 100 ml of
blood, although there are many calls for lowering the limit. Express the current limit in:

(a) mg ml−1

(b) µg ml−1

(c) g l−1
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Question 4.12

In 1985 the average lead concentration in the atmosphere at a site in Greater Manchester was
2.0 × 103 ng m−3. Express this concentration in:

(a) µg m−3

(b) pg cm−3

Question 4.13

The density of the granite shown in Figures 3.1 and 3.2 of Maths for Science is 2.7 × 103 kg m3. Express this
density in:

(a) g m−3

(b) kg cm−3

(c) Mg km−3

Section 4.5 More unit conversions

Question 4.14

Use Equation 3.9
(
ρ =

m
V

)
to find the density of the Moon in kg m−3. (Assume that the mass of the Moon is

7.349 × 1022 kg, and that its volume is 2.1958 × 1010 km3.)

Question 4.15

Use Equation 3.12
(
Ek =

1
2 mv2

)
to find the kinetic energy of a tectonic plate of mass 5 × 1021 kg and speed

2.5 cm year−1. (Assume 1 year has 365 days.)

Question 4.16∗

It is useful to be able to convert quantities from other (non-SI) systems of units.

Seatoller in the Lake District is England’s wettest inhabited place. Over a certain period of years the annual
rainfall averaged 145 inches per year (inches year−1).

Given that 1 inch = 2.54 × 10−2 m, and taking a year to be 365 days, express this average rainfall in:

(a) metres per year (m year−1)

(b) mm per day (mm day−1)

Question 4.17∗

Given that one mile = 1.609 × 103 m and one (imperial) gallon = 4.546 litres (symbol is l) convert a fuel
consumption of 36 mpg (miles per gallon, or mile gallon−1) to:

(a) m l−1 (metres per litre)

(b) km l−1 (kilometres per litre)
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Question 4.18∗

In March 2000, a 2-year-old girl who had arrived in the US with her Sudanese refugee family three weeks
earlier, became ill. Sadly, she died a few weeks later. Investigations showed that her blood contained a very
high concentration of lead, which it appears she had taken in through behaviour known as ‘pica’, where small
children develop a habit of eating chips of old paint and putty. The apartment in which the family had been
housed had old paint on the walls, containing a pigment called white lead and the child had been seen eating
plaster from the walls. The child’s blood lead level was 391 µg dl−1, whereas her parents and siblings had
blood levels of between 4.0 and 12 µg dl−1.

(a) How many times greater was the child’s blood lead level than the blood lead levels of the rest of her
family?

(b) Assuming the child’s blood volume was 2.0 litres, how many milligrams of lead were present in her blood.

(c) A sample of dust, taken from the window ledge inside the house, showed a concentration of 6732 µg of
lead per square foot (well above the hazardous level of 800 µg per square foot). Express the concentration
of lead in the dust in kg m−2, in scientific notation. (Assume that 1 foot = 30 cm.)

Question 4.19∗

The CGS unit of force is the dyne, where 1 dyne = 1 g cm s−2. Convert a force of 2 dynes to newtons, where
1 N = 1 kg m s−2.
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