Measurement

Measurement


Introducing Length

We measure things in 2 different ways:

Measuring exactly


using a
ruler



tape measure



steel rule



metre stick



trundle wheel

Measuring by estimating


where you use a rough measure or a good guess:


"that looks about 4 metres"


" I think he is about 6 feet tall"

Here are some rough ways of measuring things, try and think of some more of your own.

· [image: image1.wmf]0

10

20

30

40

50

60

70

80

0

10

20

30

40

50

Miles

Kilometres

From the end of your hand to your other shoulder is 1 metre (a yard is a little less)

· [image: image2.wmf]0

5

10

15

10

20

30

40

50

The end of your little finger is about 1 centimetre

· A standard door frame is 2 metres[image: image3.wmf]f
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An LP record is a foot (12 inches)
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Your foot isn't a foot - it is less
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· If you know how tall you are you can roughly work out
other people's height
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A mile is about 15-20 minutes walk.
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When we use measurement we sometimes need to measure exactly, sometimes estimating will be enough.

For example
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Exactly
Carpet for your bedroom (you don’t want to pay for extra and you don’t want it too small)

Roughly
How tall is your brother?
’He's a bit bigger than me - 5' 10" ‘


Do these things need to be measures exactly or will it be okay to measure them roughly (estimate)?


1)
The length of a wall for a dado rail


2)
Your waist measurement to buy a pair of trousers


3)
Your shoe size


4
The size of your ceiling for paint


5)
The width of a chest of drawers to fit in an alcove


6)
The length of material for a pair of curtains



7)
How much to cut your hair at the hairdressers


8)
From here to the supermarket


9)
The size of a window so you can fit a blind


10)
How far apart to plant your daffodils


11)
The size of the space in your kitchen where you want to put in a freezer


12)
How big your yard is so you can put paving down


13)
How big your lawn is so you can put grass seed down


14)
The height of a room for wallpaper


15)
The size of your finger for a ring


16)
How high up a wall you should put a picture hook


Check your answers, then discuss with your tutor what you need to work on next.

Answers

Introducing Length

Exactly or roughly?

1)
exactly to fit

2)
roughly - as long as you are close

3)
exactly … unless you know it!

4)
roughly

5)
exactly

6)
exactly

7)
roughly

8)
roughly

9)
exactly

10)
roughly

11)
exactly

12)
exactly

13)
roughly

14)
exactly

15)
exactly

16)
roughly

You might disagree with some of these … if so why?

A lot of things can be measured roughly, but we need to be exact especially when we want something to fit into a particular space.

Measuring in Centimetres

[image: image12.bmp]
A centimetre is this long:
about the width of your little fingernail.

Try estimating how long there lines are.
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Check them with a ruler.  Were you close?

Check your answers, then discuss with your tutor what you need to work on next.

Answers

Measuring in Centimetres

1)
5cm

2)
3cm

3)
1cm

4)
10cm

5)
4cm

6)
2cm

7)
6cm

8)
12cm

9)
15cm

10)
7cm

Measuring Things in Metric

Millimetres
we can write this as mm


About the width of a needle

These are used to measure very small lengths for a fitted kitchen or in woodwork.

Centimetres
we can write about these as cm


About the width of your small fingernail

To measure clothes, people & furniture.

Metres
which we can write as m


About the length of your stride

For longer lengths like rooms, houses and streets.

Kilometres
these can be written as km


About 10 minute’s walk

To measure long distances between different places.




LENGTH is how LONG something is.

WIDTH is how WIDE something is

HEIGHT is how HIGH something is.


Which unit would you use to measure theses lengths?
Choose which is the best one to use and circle it.


1)
The length of this room
mm
cm
m
km


2)
A garden 
mm
cm
m
km


3)
A baby
mm
cm
m
km


4)
The height of a coffee cup 
mm
cm
m
km


5)
From here to the shop 
mm
cm
m
km


6)
Curtain material 
mm
cm
m
km


7)
A bedroom 
mm
cm
m
km


8)
A knitting needle 
mm
cm
m
km


9)
A shirt 
mm
cm
m
km


10)
A window 
mm
cm
m
km


11)
Leeds to Newcastle 
mm
cm
m
km


12)
Your waist 
mm
cm
m
km


13)
Your fingernail 
mm
cm
m
km


14)
Liverpool to Birkenhead 
mm
cm
m
km


15)
The height of a room 
mm
cm
m
km


16)
From here into town 
mm
cm
m
km


Think of you own examples of things which are measured in 


mm,
cm,
m,
km

Check your answers, then discuss with your tutor what you need to work on next.

Answers

Measuring Things in Metric

1)
m


2)
m


3)
cm


4)
cm


5)
m


6)
cm


7)
m


8)
mm


9)
cm

10)
cm or m  (depending on size)

11)
km

12)
cm

13)
mm

14)
km

15)
m

16)
km

Measuring and Estimating in Centimetres

Centimetres are used for measuring people (height, waist, hips and so on).

We also use them for measuring objects (jigsaws, saucepans, T.V. sets and tables).

To measure in centimetres you will need a metric ruler.  It might look like this ruler which is marked in centimetres.


Or it might look like this if it is marked in millimetres.


If so, ignore the 0 after each number, in order to read the measurement in centimetres.

This line is 12 centimetres long.  A centimetre is about as wide as a fingernail.


A.
Try measuring these lines in centimetres.  (centimetre = cm)
How long are they?










If you look closely at your ruler, you will see each centimetre has smaller lines inside it.


If you measure a line that is not an exact number of centimetres long, try to round it up or down to the nearest centimetre.

Like this:

This line is closer to 3cm than to 2 cm, so we can say it is about 3cm long


This line is closer to 4cm than 5cm, so we can say it is about 4cm long.


B.
Try measuring these lines to the nearest centimetre.









C.
Try measuring this model house.



1)
How wide is the house?


2)
How tall is the door?


3)
How wide are the windows?


4)
How tall is the chimney?


5)
How tall is the house?


Now have a go at measuring real things, try guessing first.

your pen or pencil
this paper

your hand
your cup

your head
your waist

a table
a book

Check your answers, then discuss with your tutor what you need to work on next.

Answers

Measuring and Estimating in Centimetres

A
1)
7cm
B
1)
5cm


2)
10cm

2)
8cm



3)
5cm

3)
6cm



4)
6cm

4)
10cm



5)
8cm

5)
3cm



6)
11cm

6)
9cm



7)
2cm

7)
5cm



8)
4cm




9)
1cm


C
1)
10cm



2)
4cm



3)
1cm



4)
2cm



5)
9cm with the roof, 
7cm without the roof

Centimetres and Millimetres

Sometimes measurements fall between whole centimetres


This line is nearer 6cm then 5cm


This line is nearer 4cm than 5cm


A.
Measure these lines.  Which whole centimetre are they closest to?










We can measure these lines more exactly by using centimetres and millimetres.

First look at how many whole cm there are (there are 6 cm)


Then count up how many millimetres there are after this (there are 8mm)

So this line is 6cm 8mm long


This line is 9cm 3mm long


B.
Have a go at measuring these lines in centimetres and millimetres.








1cm

10mm


C.
Can you go through the lines you have just measured and write what they are in millimetres?

Here are 2 examples to get you started

this line is 6cm 8mm
so it must also measure 68mm
this line is 3cm 2mm
so it must also measure 32mm
So far you can write these measurements in 2 ways .

There is another way to write it.


This line measures 6cm 8mm.  This can also be written as 68mm.

We can also write this measurement as 6.8cm
This line measures 12cm 4mm.  This can also be written as 124mm
We can also write this measurement as 12.4cm
Can you see what is happening?


3.7cm


Each millimetres makes one tenth (0.1) of a centimetre.

D.
Measure the perimeter of these lines.  Write this in millimetres, and in centimetres.








E.
Fill in this table




cm & mm
mm
cm
Draw the line



1
3 cm  7 cm






2
9 cm  9 mm






3
10 cm  1 mm






4
12 cm  5 mm






5

75 mm





6

19 mm





7

130 mm





8

104 mm





















9

6 mm





10


7.1 cm




11


3.7 cm




12


12.2 cm




13


9.8 cm











Check your answers, then discuss with your tutor what you need to work on next.

Answers

Centimetres and Millimetres


A.
1)
6cm
B.
1)
5cm 5mm
C.
1)
55mm


2)
2cm

2)
11cm 7mm

2)
117mm


3)
10cm

3)
6cm 8mm

3)
68mm


4)
5cm

4)
2cm 1mm

4)
21mm


5)
3cm

5)
12cm 9m

5)
129mm


6)
1cm

6)
7cm 2mm

6)
72mm


7)
11cm

7)
8cm 6mm

7)
86mm


8)
7cm

8)
15cm 2mm

8)
152mm


9)
7cm

9)
8mm

9)
8mm


10)
8cm

10)
3cm

10)
30mm





11)
4cm 9mm

11)
49mm

D.
1)
142mm
or
14.2cm



2)
224mm
or
22.4mm


3)
300mm
or
30cm


4)
228mm
or
22.8cm


5)
176mm
or
17.6cm


6)
174mm
or
17.4cm

E.
1)
37mm
3.7cm
8)
10cm 4mm
10.4cm


2)
99mm
9.9cm
9)
6mm
0.6cm



3)
101mm
10.1cm
10)
7cm 1mm
71mm



4)
125mm
12.5cm
11)
3cm 7mm
37mm



5)
7cm 5mm
7.5cm
12)
12cm 2mm
122mm


6)
1cm 9mm
1.9cm
13)
9cm 8mm
98mm


7)
13cm
13cm

Centimetres and Metres

Find the 100 centimetre mark on a tape measure.  This is 1 metre.

So 1 m = 100 cm

Try measuring the length of a table with the tape measure.

It is probably about 120 centimetres.

If you look at the tape measure you can see that

the first 100cm make 1 metre.

So we can also write 120 cm as 1 metre 20 centimetres.  (1m 20cm)


A.
Try putting these measurements into metres and centimetres.  Remember 100cm = 1m


1)
Height of doorway
199cm


2)
Hallway
287cm


3)
Cabinet
234cm


4)
Length of room
560cm



5)
Height of a 5 year old
101cm


6)
Length of a garden
1110cm


7)
My height
175cm


8)
Tree's height
750cm



B.
Now try putting these back to just centimetres


1)
Bob's height
1m 87cm


2)
Width of a desk
1m 32cm


3)
height of a room
2m 81cm


4)
Skirting board
5m 50cm


5)
Length of a bus
9m 7cm


6)
Across the road
15m 75cm


Now measure some things yourself.
Can you write then in both ways?


Now we are going to write these measurements another way, just as metres.

We already know that 154 cm is 1 m 54 cm
We can also write this measurement as

1 . 5 4 m





1 whole metre
10cm
10cm
10cm
10cm
10cm

C.
Change these measurements to metres only.


1)
1m 65cm
6)
245cm


2)
2m 99cm
7)
333cm


3)
7m 32cm
8)
105cm


4)
8m 4cm
9)
1139cm


5)
12m 85cm
10)
75cm


Now have a look at these two examples where we are adding centimetres:


Add 75cm and 35cm.

How many metres is this?


75 cm
+

37 cm

1 1 2 cm


112cm = 1.12 metres


Add 183 cm and 57cm

How many metres is it?


183 cm
+

57 cm

240 cm

D.
Try these yourself.  When you have added them change them into metres


1)
95cm  +  53cm


2)
72cm  +  79cm


3)
75cm  +  75cm  +  90cm


4)
105cm  +  75cm  +  120cm


5)
Bashir wants to make his kitchen units 55cm longer.  They already measure 148cm.  How long will they be when they are finished?



6)
Marie has a bookcase 95cm long.  She buys a 45cm extension for it.  How long is it now?


7)
Pete is making curtains.  He sews 3 pieces of material together.  They measure 125cm, 75cm and 105cm.  How long is it altogether?


8)
My flower bed is 88cm long.  I want to make it half as long again.  How long is it now?


Check your answers, then discuss with your tutor what you need to work on next.

Answers

Centimetres and Metres

A
1)
1m 99cm
B
1)
187cm


2)
2m 87cm

2)
132cm


3)
2m 34cm

3)
281cm


4)
5m 60cm

4)
550cm


5)
1m 1cm

5)
907cm


6)
11m 10cm

6)
1575cm


7)
1m 75cm


8)
7m 50cm

C
1)
1.65m
6)
2.45m


2)
2.99m
7)
3.33m


3)
7.32m
8)
1.05m


4)
8.04m
9)
11.39m


5)
12.85m
10)
0.75

D
1)
148cm
=
1.48m


2)
151cm
=
1.51m


3)
240cm
=
2.4m


4)
300cm
=
3m


5)
203cm
=
2.03m


6)
140cm
=
1.4m


7)
305cm
=
3.05m


8)
132cm
=
1.32m

Quick Ways to Change from Inches to Centimetres


Inches
1
2
3
4


Cm
1
2
3
4
5
6
7
8
9
10

2 inches are roughly equal to 5 centimetres

To change inches to centimetres, multiply by 5 and divide by 2 (There will be more centimetres so you multiply by the bigger number)

For example:
A CD is about 5 inches high.


Multiply by 5  =  25


Divide by 2  =  12½


The CD is about 12½ cm high


A.
Try changing these measurements to centimetres


1)
Newspaper 12 ins wide
2)
Glasses case 7 ins long


3)
Waist measuring 26 ins
4)
Baby's length 22 ins


5)
Baking tin 10 ins
6)
Video tape 8 ins


7)
Child's chest 24 ins
8)
Hammer 14 ins


9)
Long envelope 9 ins
10)
Paintbrush 4 ins


11)
Jumper chest 30 ins
12)
Trousers 32 ins, leg 34 ins


13)
Woman's blouse 36 ins
14)
Jacket chest 42 ins


15)
Bike wheel 19 ins
16)
Collar size 15 ins


5 centimetres are roughly equal to 2 inches

To change from centimetres to inches, multiply by 2 and divide by 5.  (There will be less inches, so multiply by the smaller number)

For example:


A wallet measures 14cm wide


Multiply by 2  =  28


Divide by 5  =  5 remainder 3


So the wallet is 5 -6 inches wide.


B.
Try a few examples


1)
A jumper in Oxfam is labelled 100cm chest measurement.  Convert to inches - would it fit you?


2)
A catalogue advertises shelving measuring 35cm deep.  Will it fit in a 15 inch deep alcove?


3)
This A4 size paper is 21 cm wide.  How many inches is it?


4)
A babygro measures 80cm.  What is the equivalent in inches?


5)
A girl's track suit is size 140cm.  How many inches is it?


6)
A rug is 120cm wide.  How wide is it in inches?



C.
Try filling in the missing measurements in this table:



Size Guide



Age
Height up to
Chest




cm
ins
cm
ins



2-3 years

38
53
21



4-6 years

46
59




7-8 years
128

63
25



9-11 years
146

72




12-13 years

62
80




If the answer does not work out exactly, take it to the nearest inch or centimetre.










Check your answers, then discuss with your tutor what you need to work on next.

Answers

Quick Ways to Change from Centimetres to Inches

A
1)
30cm
9)
22.5cm


2)
17.5cm
10)
10cm


3)
65cm
11)
75cm


4)
55cm
12)
80cm, 85cm


5)
25cm
13)
90cm


6)
20cm
14)
105cm


7)
60cm
15)
47.5cm


8)
35cm
16)
37.5cm

B)
1)
40 inches


2)
14 inches - yes, but with space


3)
just under 8½ inches


4)
32 inches


5)
56 inches


6)
48 inches

C)
2-3
Height 95cm


4-6
Height 115cm
Chest 23.6 inches


7-8
Height 51.2 inches


9-11
Height 58.4 inches
Chest 28.8 inches


12-13
Height 155cm
Chest 32 inches

Converting Kilometres and Miles

Look at the conversion graph below showing km and miles.


[image: image18.wmf]

A.
Scale


1)
How many miles are represented by 1cm on the graph?


2)
How many kilometres are represented by 1cm on the graph?



Conversion


3)
Change these to kilometres



(a)
50 miles



(b)
25 miles



(c)
10 miles



(d)
29 miles


4)
Change these to miles



(a)
20 km



(b)
40 km



(c)
63 km



(d)
75 km


5)
How far will 43 kilometres be in miles?


6)
Your car does 37 miles to the gallon.  How many kilometres would it go on a gallon of petrol?


7)
How many kilometres will equal 80 miles?


From the graph you can see:


50 miles  =  80 kilometres


5 miles  =  8 kilometres

You can convert from miles to kilometres by this method

X 8 then ( 5


20 miles

x 8

160

( 5

=  32 kilometres


B.



1)
Change these distances from miles to kilometres (remember the number of kilometres will be bigger than the number of miles)



(a)
175 miles



(b)
265 miles



(c)
150 miles



(d)
301 miles



(e)
76 miles


To convert from kilometres to miles we do the opposite … this time the number gets smaller.

x 5 then ( 8


32 kilometres

x 5

160

( 8

=  20 miles


2)
Change these distances from kilometres to miles.  (Remember the number of miles will be smaller than the number of kilometres)



(a)
392 km



(b)
416 km



(c)
365 km



(d)
184 km



(e)
284 km


Check your answers, then discuss with your tutor what you need to work on next.

Answers

Converting Kilometres and Miles

A
1)
5 miles


2)
5 kilometres


3)
(a)
80 km



(b)
40 km



(c)
16 km



(d)
46 km


4)
(a)
12½ miles



(b)
25 miles



(c)
39 miles



(d)
47 miles


5)
27 miles


6)
59 km


7)
128 miles

B
1)
(a)
280 km



(b)
424 km



(c)
240 km



(d)
481.6 km



(e)
121.6 km


2)
(a)
245 miles



(b)
260 miles



(c)
228 miles (rounded)



(d)
115 miles



(e)
177.5 miles

Comparing Lengths

Sometimes you will have to compare different lengths and different units.

They become easier to compare
 once you have converted them to the same units.

You can convert any metric measurements like this:



Millimetres (mm)


x 10
( 10


Centimetres (cm)


X 100
( 100


Metres (m)


x 1000
( 1000


Kilometres (km)


A.
Using this chart change:



1)
9cm to mm
2)
13cm to mm



3)
21.5cm to mm
4)
10.9cm to mm



5)
30mm to cm
6)
151mm to cm



7)
95mm to cm
8)
9mm to cm



9)
4m to cm
10)
17m to cm




11)
2.5m to cm
12)
19.3m to cm



13)
400cm to m
14)
950cm to m



15)
725cm to m
16)
87cm to m



17)
7km to m
18)
7.5km to m




19)
10.675km to m
20)
0.725km to m



21)
5000m to km
22)
9990m to km



23)
19506m to km
24)
400m to km



Which is bigger - 205cm or 2.5m?

We know 2.5m is the same as 250cm, so 2.5m is the longer length


B.
Which is bigger?



1)
105cm or 1m
2)
100mm or 15cm



3)
10mm or 1.1cm
4)
3555m or 3.9km



5)
700cm or 7m
6)
1.275m or 0.3km



7)
105mm or 1m



C.
Match up the measurements in column A with the one that is the same length in column B




A
B



30cm
7.6cm



9.5cm
300mm



107cm
950cm



3mm
0.237km



9.5m
3000mm



237m
760cm



76mm
0.3cm



7.6m
1.07m



3m
95mm



237cm
2.37m


D.
Now try and use these skills to work out these perimeters.


1)
Leanne measures her front room.
It is 6 metres long and 350 centimetres wide.
What is its perimeter?





6m





350cm


2)
She decides to extend the room.
When it is finished it is still 6m long but it is 150cm wider.
What is the new width and the new perimeter? 


3)
Leanne also has a bedroom with these measurements:



(a)
What are the missing measurements?



(b)
What is the perimeter of the room?


(a)
Will she be able to fit her furniture along the wall measuring 2.6m?:

bed (width 1.5m)

bedside table (45cm)

chest of drawers (70cm)


Check your answers, then discuss with your tutor what you need to work on next.

Answers

Comparing Lengths

A
1)
90 mm
2)
130 mm


3)
215 mm
4)
109 mm


5)
3 cm
6)
15.1 cm


7)
9.5 cm
8)
0.9 cm



9)
400 cm
10
1700 cm



11)
250 cm
12)
1930 cm



13)
4 m
14)
9.5 m


15)
7.25 m
16)
0.87 m



17)
7000 m
18)
7500 m



19)
10675 m
20)
725 m



21)
5 km
22)
9.99   km

23)
19.506 km
24)
0.4 km
B
1)
105 cm


2)
15 cm

3)
1.1 cm


4)
3.9 km


5)
same


6)
1.275 m


7)
1 m

C
30 cm
=
300 mm


9.5 cm
=
95 mm


107 cm
=
1.07 m


3 mm
=
0.3 cm


9.5 m
=
950 cm


237 m
=
0.237km


76 mm
=
7.6 cm


7.6 m
=
760 cm


3 m
=
3000 mm


237 cm
=
2.37 m

D
1)
19 m or 1900 cm


2)
5 m wide (or 500 cm)

new perimeter is 22 m


3)
(a)
1.15 m (or 115 cm)


0.9 (or 90 cm)



(b)
12.7 m



(c)
The furniture measures 265 cm or 2.65 m


so it will not fit along the wall.

7
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