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Units of Measurement

Units and Measuring

Different units can be used to measure the same quantities. It is important to use sensible
units. Some important units are listed below.

1 km = 1000 m
1m = 100 cm
1m = 1000 mm

lcm = 10 mm

1 tonne = 1000 kg
1kg = 1000 g

1 litre = 1000 ml
1m? = 1000 litres

lem? = 1 ml

Worked Example 1

What would be the best units to use when measuring,
(a)  the distance between Negril and Kingston,
(b)  the width of a watchface,
(c)  the mass of a person,
(d)  the mass of a letter,
(e)  the mass of a truck,
(f)  the volume of medicine in a spoon,

(g) the volume of water in a swimming pool?

Solution
(a)  Use km (or miles). (b) Use mm or cm.
(c) Usekg. (d)  Use grams.
(e)  Use tonnes. (f) Useml.
(g) Usem’.

Shading denotes that the topic is not on the current CXC/CSEC Mathematics syllabus and
therefore not examined, but is of relevance to the content of the Unit.
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m Worked Example 2

(@) How many mm are there in 3.72 m?
(b) How many cm are there in 4.23 m?
(c) How many m are there in 102.5 km?

(d) How many kg are there in 4.32 tonnes?

E Solution

(a) 1 m = 1000 mm (b) 1 m=100 cm
So So
3.72 m = 3.72 x 1000 4.23m = 4.23 x 100
= 3720 mm = 423cm
(©) 1 km = 1000 m (d) 1 tonne = 1000 kg
So So
102.5 km = 102.5 x 1000 4.32 km = 4.32 x 1000
=102500 m = 4320 kg

Worked Example 3

What value does each arrow point to?

@ 12 v
b 10 ¥
(© — ? N S B R B E— —
6 8 10

Solution

(a)  Here the marks are 0.1 units apart.
So the arrow points to 12.6.

(b)  Here the marks are 0.2 units apart.
So the arrow points to 11.8.

(c)  Here the marks are 0.4 units apart.
So the arrow points to 6.8.
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m Exercises

1. Measure each line below. Give the length to the nearest mm.

(a)

(b)
(©

(d)

e) —

2. Which units do you think would be the most suitable to use when measuring:

(a)  the distance between two towns,
(b)  the length of a sheet of paper,
(c)  the mass of a sheet of paper,

(d)  the mass of a sack of cement,
(e) the volume of a water in a cup,

(f)  the volume of water in a large tank?

3. (a) How many grams are there in 12.3 kg?
(b) How many mm are there in 4.7 m?
(¢c) How many mm are there in 16.4 cm?
(d) How many m are there in 3.4 km?
(¢) How many cm are there in 3.7 m?

(f) How many ml are there in 6 litres?

4. Copy and complete the table below.

Length in m Length in cm Length in mm
4
311
1500
374
8.62
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5. Read off the value shown by the arrow on each scale.
10 \ 20
(@) e e e R A
10 v 11
(b) T L R S S B
100 v 150
(©) S S S
40 v 50
(d) —t—t—t—t—t—t—t—t+—t+—
40 V60
(e) —t—t—t—t—t—t—t+—t+—t+—
18 ¥ 19
() R
5 Vo7
(@ e e S R —
30 5
(h) N FE
. 8 10 Voo
(1) R R
. 2y 4 6
)] R
20 30 V40
(k) e S S
20 60 v 100
@ T S S
100 Y300 500
(m) R
6. A jug contains 1 litre of water.
(a) If 150 ml is poured out, how much water is left?
(b) A glass holds 200 ml of water. How many glasses could be filled from a
full jug?
7. State whether the following lengths would be best measured to the nearest m, cm
or mm.
(a)  Your height. (b)  The length of a ship.
(c)  The height of a hill. (d)  The thickness of a book.
(e)  The height of a building. (f)  The length of a pencil.
(g) The width of a nail.
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Upper and Lower Bounds

When measurements are made, they can only be obtained to a limited degree of accuracy.
For example if the length of a line is given as 11 mm, this means that it is 11 mm to the
nearest mm. In fact, if / is the length then it lies in the range

105<1<11.5

Worked Example 1
For each length below state the range of values within which the length must be.

(a) 18 cm (b) 127 cm (¢c) 11.06m

Solution
If [ represents the given length then:
(@ 175 =l< 185 (b) 12.65 = 1< 12.75 (¢) 11.055=1!< 11.065

Note

The lower bound is the smallest number which will round to the given number, while the
upper bound is the smallest number which will not round to the given number.

Worked Example 2

If the length of the sides of the rectangle are given

to the nearest cm, find:
4 cm

(a)  the minimum possible perimeter

(b)  the range of possible areas.

8 cm

Solution

First note that the length, /, of the rectangle is 8 cm to the nearest cm,so 7.5 </ <8.5.
Similarly the width, w, of the rectangle lies in the range 3.5 = w < 4.5.
(a)  To find the minimum possible perimeter, use the minimum possible length,

75+35+75+35
22 cm

Minimum perimeter

(b)  The range of values for the area can be calculated using the maximum and
minimum lengths of each side.

Minimum area = 3.5x 7.5
= 26.25.

Maximum area = 4.5 x 8.5
= 38.25

So
26.25 < area < 38.25
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Exercises
1. For each quantity below, state the range of values within which it must lie.
(a) x=4.7 (b)) [=42 (c) A=1562
d d=162 (e) r=11.68 ) m=14.24
(g w=218 (h) 1=1520 (1) w =5.00
() v =200 k) A=18.09 D r =31.451
2. The lengths of the rectangle are given to the nearest cm.
42 cm
(a)  State the range of values within which the
length, /, and the width, w, must lie.
(b)  Find the range of values within which, 32 cm
(i)  the perimeter (ii)  the area
of the rectangle must lie.
3. The radius of a circle is 12 mm to the nearest mm.
(a)  State the range of possible values for the radius.
(b)  Find the range of possible values for the:
(i)  diameter (i1)  circumference (iii) area.
4. The quantities x and y are given to 1 significant figure as x =20 and y=40.
Find the minimum possible value of each expression below.
@ x+y © yor © w @ T @

5. A student runs 100 m in 12.8 seconds. Find the possible speeds of the student if:
(a)  the distance is to the nearest metre and the time is to the nearest 0.1 s,

(b)  the distance is to the nearest cm and the time is to the nearest 0.1 s.

6. (a)  The mass of a plant on kitchen scales is 2.474 kg. What is the possible
mass of the plant?

(b)  The mass of another plant on scientific scales is 1.6280 kg. What are the
upper and lower bounds of the mass of the plant?

7. Twenty computer monitors are packed in a single container. Each monitor
weighs 12.6 kg, to the nearest 0.1 kg.

(a)  Calculate the lower bound for the total weight of the monitors.

(b)  Calculate the difference between the upper and lower bounds for the total
weight of the monitors.
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Jafar has a piece of wood that has a length of 30 cm, correct to the nearest
centimetre.

(a)  Write down the minimum length of the piece of wood.

Fatima has a different piece of wood that has a length of 18.4 cm, correct to the
nearest millimetre.

(b)  Write down the maximum and minimum lengths between which the
length of the piece of wood must lie.

A full jar of coffee weighs 750 g. The empty jar weighs 545 g. Both weights are
accurate to the nearest 5 g.

Calculate the maximum and minimum possible values of the weight of coffee in
the jar.

Four shelf units are to be fitted
along a library wall.

The wall is 9 m long.

All measurements are to the
nearest cm.

What is the maximum length of
the fourth shelf unit?

Estimating Areas

A square with sides of 1 cm has an area of 1 cm”.

Worked Example 1
Find the area of the shaded shape.

Solution

1 cm

1 cm

Area= 1 cm?

The shape covers 11 squares, so its area is 11 cm?.
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Worked Example 2

Find the area of the shaded triangle.

Solution

The triangle covers 6 full squares marked F,
and 4 half squares marked H.

Area =6+ 2

2
=8cm

Worked Example 3

Estimate the area of the shape shaded
in the diagram.

Solution

This is a much more complicated problem as there
are only 9 full squares marked F, but many other
part squares. You need to combine part squares that
approximately make a whole square. For example,

the squares marked * make about 1 full square;
the squares marked x make about 1 full square;
the squares marked + make about 1 full square;
the squares marked ® make about 1 full square.

Thus the total area is approximately

9+4=13cm?
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Challenge!

Use 12 matchsticks to form 6 equilateral triangles, all of the same area. Move only 4
matchticks from your figure so as to get 3 equilateral triangles, 2 of which are of the same

area.
Exercises
1. Find the area of each of the following shapes.
(@) (b)

(©) (d)

©) ®
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2. By counting the number of whole squares and half squares, find the area of each
of the following shapes.

(a) (b)
(©) (d)
(e) ®)
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3. Estimate the area of each of the following shapes.

(a)

(b)

(d)

®

(h)
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4. The diagrams below shows the outlines of two islands, A and B. The grid squares
have sides of length 1 km. Find the approximate area of each island.

A

N

\

] s | JEN
) )
/ \}
L h
N —
5. Each of the squares in this grid has an area of 1 square centimetre.

Work out the area of the shaded shape.

N

Investigation

Which of the following shaded figures has the greatest area? The squares are of the same
length and the curved lines are all arcs of circles.

a8
N/

~

a

W

a
/

~
a

/
N

hd
N
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