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State the value of the digit 6 in the following: 0.3964

0.??(?4 So, the 6 stands for ﬁ .
LN
6° T05° T000°

7 State the value of the digit 3 in the following:

a 4325.9 b 6.374 32.098 d 150.953

e 43.4444 f 82.7384 g 24.8403 h 3874.941
8 State the value of the digit 5 in the following:

a 18.945 b 596.08 ¢ 4.5972 d 94.8573

e 75948.264 f 275.183 g 358946.843 h 0.0005

Example 5 ) Self Tutor
Write % in decimal form. % = % F ﬁ
_ 3 + _9
100 T 1000
= 0.03 + 0.009
= 0.039
9 Write in decimal form:
23 79 30 117 469
a 150 b 100 < 100 d" 1000 e 100
703 600 540 4672 i 3600
f 1000 $ 1000 h 1000 ' 10000 I 16000
10 Convert the following to decimal form:
a seventeen and four hundred and sixty five thousandths
b twelve and ninety six thousandths
¢ three and six hundred and ninety four thousandths
d four and twenty two hundredths
e 9 hundreds, 8 tens and 34 thousandths
f 36 units and 42 hundredths
11 State the value of the digit 2 in the following:
324 47 42 695
3652 8 2 652
e 1 10000 f 2541—0 g 571—0 h 5m
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]/l REPRESENTING DECIMAL NUMBERS

DECIMAL GRIDS

Decimals can also be represented on 2-dimensional grids.

Suppose this grid

represents one whole

unit.

This shaded part is

27 or 0.27 of the

100

whole unit.

This shaded part is

4 40
10 or To0 Of the
whole unit.

This is 0.4 or 0.40.

Example 6

What decimal number is

represented by:

o) Self Tutor

units

tenths
hundredths | &

MULTI ATTRIBUTE BLOCKS

Multi Attribute Blocks or MABs are a practical 3-dimensional way to represent decimals.

represents a
unit or whole
amount.

and @

represents a
tenth or 0.1 of
the whole.

represents a thousandth of 0.001 of the whole.

represents a
hundredth or

0.01 of the
whole.

The smaller the
decimal number,
the more zeros
there are after the
decimal point.
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Write the decimal value represented by the MABs

if the largest block represents one unit.

EXERCISE 9B

1 Write the decimal that represents the shaded area:

2 Write the decimal value represented by the MABs if the largest block represents one

unit:
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d

000000

Decimal currency is one of the most practical ways

to bring meaning to decimals. The decimal point
separates whole numbers

When talking about and using money we are also from the fractions.

using decimal numbers.

For example:

€27.35 is €27 plus £ of one €.

Suppose a country has the following coins and banknotes:

PEO®E® ¢
e O N o 5o

The currency is called decimal because it uses the base 10 system.

1S Wlo or 0.01 of is % or 0.02 of
‘ is % or 0.05 of ‘ is % or 0.10 of

- 20 50
is =+ or 0.20 of ST 0.50 of
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) Self Tutor

How much money is shown? e I=

We have 20 + 5+ 2 =27 whole dollars
and 50+20+5+2=77 cents

So, we have $27.77 altogether.

Example 9 ) Self Tutor

Using one euro (€) as the unit, change to a decimal value:
a seven euros, 45 euro cents b 275 euro cents
a €7.45 b 275 euro cents
= 200 euro cents + 75 euro cents
=€2 +€0.75
= €2.75

EXERCISE 9C

1 Change these currency values to decimals of one dollar:

e @
O

- ‘ $1OO-

‘ " $100 ‘
‘ st () ()
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2 Write each amount as dollars using a decimal point:

a 4 dollars 47 cents b 15 dollars 97 cents

¢ seven dollars fifty five cents d 36 dollars

e 150 dollars f thirty two dollars eighty cents
g 85 dollars 5 cents h 30 dollars 3 cents

3 a Change these amounts to decimals using the euro as the unit:

i 35 cents ii 5 cents
iii 405 cents iv 3000 cents
v 487 cents vi 295 cents
vii 3875 cents viii 638475 cents

Make sure the
amounts have
their decimal
point exactly
below the other.

b Starting with the top row, what is the sum
of each row above in euros?

¢ What is the sum of each column above in
euros?

»Jf USING A NUMBER LINE

Just as whole numbers can be marked on a number line, we can do the same with decimal
numbers. Consider the following number line where each whole number shown has ten equal
divisions.

Each division on this number line represents % or 0.1

01 03
0O 02 04 06 08 1 12 14 16 18 2 22 24

=) Self Tutor

Find the decimal values of A, B, C and D marked on the number line shown.

Each division on the number line represents 0.1

So, Ais0.7, Bisl.3, Cis21 and Dis 3.2

We can divide our number line into smaller parts than tenths.

Suppose we divide each of the parts which represent %0 into 10 equal parts. Each unit is now

divided into 100 equal parts and each division is ﬁ or 0.01 of the unit.

0 01 02 03 04 05 06 07 08 09 10 11 12 13
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Find the decimal values of A, B, C and D marked on the number line shown.

2.4 A 25B © 26 D

Each division on the number line represents 0.01 .

So, Ais243, Bis251, Cis257 and D is 2.62

EXERCISE 9D

1 Write down the value of the number at N on the following number lines.

a - ! . . . . . . . . ! - b - ! . . - . . . . . ! -
0 N 1 2 N 3

C - I . . . . . L e I > d - I . . e . . . . I >
6 N 7 21 N 22

e - 1 + . . . . . . . 1 > f - 1 . . . . + . . . . 1 >
11 N 12 8 N 9

2 Copy the number lines given and mark the following numbers on them.
a A=16, B=25 C=29, D=4.1

0 1 2 3 4 5

b E=137 F=142, G=153, H=16.5

13 14 15 16 17

3 Read the temperature on the thermometer
shown.

4 Read the length of Christina’s skirt g
from the tape measure. ”'”"”I 72 7|3“|““| Iy l ||IIIIIIII|||
7! i III7|I||||||||||||II|“7|7 78
5 76

5 a What weight is shown on the scales? b How much milk is in the jug?

SR ON®DO
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6 Write down the value of the number at N on the following number lines.

a N b N
1 I S S W S ST A T P PP T T N T T T T T P O T
0 0.1 0.2 0.3 0 0.1 0.2 0.3
C N d N
-l | 1 | AP | | IR . " »
1.6 1.7 1.8 1.9 3.4 3.5 3.6 3.7
e PP T O N T T T T T N T T I T T T T f -« N‘ »>
7.8 7.9 8.0 8.1 11.5 11.6 11.7 11.8

7 Copy the number lines given and mark the following numbers on them.
a A=461, B=478, C=483 D=497

4.6 4.7 4.8 4.9 5.0 51

b E =10.35, F=10.46, G =10.62, H = 10.79

10.3 10.4 105

10.6 10.7 10.8

U3 ORDERING DECIMALS

We can use a number line to help compare the sizes of decimal numbers.

For example, consider the following number line:

As we go from left to right, the numbers are increasing.
So, 1.08 <1.25<1.7<1.89

To compare decimal numbers without having to construct a number line, we place zeros on
the end so each number has the same number of decimal places.

We can do this because adding zeros on the end does not affect the place values of the other
digits.

" Example 12 | ) Self Tutor

Put the correct sign >, < or =, in the box to make the statement true:
a 0.305 0 0.35 b 0.88 OJ 0.808

We start by writing the numbers with the same number of decimal places.

a 0.305 0 0.350 b 0.880 OJ 0.808
So, 0.305 < 0.350 So, 0.880 > 0.808
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EXERCISE 9E

1 Write down the values of the numbers A and B on the following number line, and
determine whether A > B or A < B:

3 .0 a

a
C
e

b
o8 A L 2 . L,
6 7 47 48
d
ol , A B L, l AL B Ly
3.7 3.8 1.95 1.96
f
BN . B C1, ol B 4 L,
0.04 0.05 0.4 0.41
2 Insert the correct sign >, < or = to make the statement true:
0.700.8 b 0.06 OJ0.05 ¢ 0.200.19
401 04.1 e 0.81 [J0.803 f 2.502.50
0.304 [J 0.34 h 0.0300.2 i 6.05060.50
0.29 J 0.290 ke 5.01 0 5.016 I 1.1501.035
21.021 00 21.210 n 8.09 O 8.090 o 0.904 J0.94
3 Arrange in ascending order (lowest to highest):
0.8, 0.4, 0.6 b 0.4,0.1,0.9
0.14, 0.09, 0.06 d 0.46, 0.5, 0.51
1.06, 1.59, 1.61 f 2.6, 2.06, 0.206
0.095, 0.905, 0.0905 h 15.5, 15.05, 15.55

4 Arrange in descending order (highest to lowest):

a
C
e

0.9,04,0.3, 0.8

0.6, 0.596, 0.61, 0.609
6.27, 6.271, 6.027, 6.277
8.088, 8.008, 8.080, 8.880

b

d
f
h

0.51, 0.49, 0.5, 0.47
0.02, 0.04, 0.42, 0.24
0.31, 0.031, 0.301, 0.311
7.61, 7.061, 7.01, 7.06

5 Continue the number patterns by writing the next three terms:

a
C
e

0.1, 0.2, 0.3, ...

0.2, 04, 0.6, ....

0.7, 0.65, 0.6, ....
7.2,6.4, 5.6, ..

1.111, 1.123, 1.135, ....

b
d

f
h

0.9, 0.8, 0.7, ....

0.05, 0.07, 0.09, ....
2.17, 2.13, 2.09, ....
0.25, 0.50, 0.75, ....
0, 0.125, 0.250, ....
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7/l ROUNDING DECIMAL NUMBERS

We are often given measurements as decimal numbers. For example, my bathroom scales tell
me [ weigh 59.4 kg. In reality I do not weigh exactly 59.4 kg, but this is an approximation
of my actual weight. Measuring my weight to greater accuracy is not important.

We round off decimal numbers in the same way we do whole numbers. We look at values
on the number line either side of our number, and work out which is closer.

For example, cons

ider 1.23. - ' : ‘ ] ‘ : w \ ‘ !

1.2 1.23 1.3

1.23 is closer to 1.2 than it is to 1.3, so we round down.

1.23 is approximately 1.2.

Consider 5716
~ 5720
~ 5700
~ 6000

Likewise, 0.5716

(to the nearest 10) ~ 0.572  (to 3 decimal places)
(to the nearest 100) ~ 0.57 (to 2 decimal places)
(to the nearest 1000) ~ 0.6 (to 1 decimal place)

RULES FOR ROUNDING OFF DECIMAL NUMBERS

o If the digit a
round down.

e If the digit a
round up.

fter the one being rounded is less than 5, ie., 0, 1, 2, 3 or 4, then we

fter the one being rounded is 5 or more, i.e., 5, 6, 7, 8 or 9, then we

|_Example 13 <) Self Tutor

Round:

a 3.26 to 1 decimal place b 5.273 to 2 decimal places
¢ 4.985 to 2 decimal places

a 3.26 is closer to 3.3 than to 3.2, so we round up.

So, 3.26 =~ 3.3.
b 5.273 is closer to 5.27 than to 5.28, so we round down.
So, 5.273 = 5.27.
¢ 4.985 lies halfway between 4.98 and 4.99, so we round up.
So, 4.985 ~ 4.99.
EXERCISE 9F

1 Write these numbers correct to 1 decimal place:

a 243

b 3.57 ¢ 4.92 d 6.38 e 4.275

2 Write these numbers correct to 2 decimal places:

a 4.236

b 2.731 ¢ 5.625 d 4.377 e 6.5237
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3 Write 0.486 correct to:
a 1 decimal place b 2 decimal places.

& Write 3.789 correct to:
a 1 decimal place

5 Write 0.18375 correct to:
a 1 decimal place

b 2 decimal places.

b 2 decimal places ¢ 3 decimal places

d 4 decimal places.
6 Find decimal approximations for:
a 3.87 to the nearest tenth b 4.3 to the nearest integer
d 0.4617 to 3 decimal places

f 0.17561 to 4 decimal places.

¢ 6.09 to one decimal place
e 2.946 to 2 decimal places

ERTING DECIMALS TO
FRACTIONS

Decimal numbers can be easily written as fractions with powers of 10 as their denominators.

o) Self Tutor

Write as a fraction or as a mixed number:
a 0.7 b 0.79 ¢ 2.013
a 0.7 b 0.79 [ 2.013
_ T _ 79 _ 13
= 10 = 100 =2+ 1500
— 913
1000

We have seen previously how some fractions can be converted to simplest form or lowest
terms by dividing both the numerator and denominator by their highest common factor.

|_Example 15

Write as a fraction in simplest form:

a 04 b 0.72 ¢ 0.275

a 0.4 b 0.72 c 0.275
_ 4 72 _ 275

10 100 1000

_ 422 _ 7224 _ 275225
= 102 = 100:4 = 100:25
— 2 — 18 _u
=5 = 25 = 40
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EXERCISE 9G
1 Write the following as fractions in simplest form:
a 0.1 b 0.7 c 15 d 22
e 39 f 4.6 g 0.19 h 1.25
i 0.18 j 0.65 lc 0.05 I 0.07
m 2.75 n 1.025 o 0.04 p 2.375
2 Write the following as fractions in simplest form:
a 0.8 b 0.88 ¢ 0.888 d 3.5
e 0.49 f 0.25 g 5.06 h 3.32
i 0.085 ] 3.72 e 1.096 I 4.56
m 0.064 n 0.625 o 0.115 p 222
Example 16 ) Self Tutor
Write as a fraction: a 0.45 kg b 3.40 m
a 0.45 kg b 3.40 m
= 10 ke =3m + joag m
= foo=5 ke =3m + m
= % kg = 3% m

3 Write these amounts as fractions or mixed numbers in simplest form:

a 0.20 kg b 0.25 hours ¢ 0.85kg d 1.50 km
e 1.75¢g f 274 m g 4.88 tonnes h 6.28 L

i €1.25 j €1.76 le €3.65 I €4.21
m €8.40 n €5.125 o £3.08 p £4.11
q £18.88 r £52.25

TING FRACTIONS TO
DECIMALS

We have already seen that it is easy to convert fractions with We need to multiply
denominators 10, 100, 1000, and so on into decimal numbers. the numerator and
denominator by the
same amount SO we
do not change the
value of the fraction.

Sometimes we can make the denominator a power of
10 by multiplying the numerator and denominator by
the same numbers.

For example,
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Convert to decimal numbers:

3 7 23

a i b % < 15

3 7 23

a g b 5 < i
_ 3x25 _ 7X5 23x8
= 4x25 20%5 125% 8
_ 75 _ 35 184
= 100 100 1000
=0.75 =0.35 =0.184

EXERCISE 9H

1 By what whole number would you multiply the following, to obtain a power of 10?

a 2 b 5 c 4 d 8 e 20 f 25

g 50 h 125 i 40 j 250 e 500 I 400
2 Convert to decimal numbers:

a 2 b iT < = d 2 e 12 f 2l

s 5 h 55 i 3% i 3% k I 3

m i n o1 ° 305 P % a3 r 00

3 Copy and complete these conversions to decimals:

a T=...
b lo, 2=, B=.., d—...
1_ 2 _ 3 _ You should
T = e s G e s G e =gl
d % = ... , % = ... , % = ... , % = ... , decimal values of
5 _ 6 _ 7 these fractions.
g = e s g e N

KEY WORDS USED IN THIS CHAPTER

e decimal e decimal currency e decimal point
e fraction e highest common factor e hundredth

e mixed numbers e place value e round off

e simplest form e tenth e thousandth
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$100
$100
$100

b

_LUEYe
Bl (=15

1 If the dollar represents the unit, what are the decimal values of the following?
a

REVIEW SET 9A

0
(-

2 If each 10 x 10 grid represents one unit, what decimals are represented by the

following grids?

b

3 If g represents one thousandth, write the decimal numbers for:

4 Write as a decimal number

9
1000

+

6
100

c 5+

5 Write:

¢ ‘five and twenty nine thousandths’ in decimal form

d 4.36 in two different fractional forms

a 25 euros and 35 euro cents as a decimal number
e 2.049 in expanded form

b $107 and 85 cents as a decimal number
f the meaning of the 2 digit in 51.932.

6 Write down the value of the number at B on these number lines:

2.38

237

0.9

‘0,8‘
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7 Which number is greater, 3.2 or 3.1978?

8 Round 3.8551 to:
a one decimal place b two decimal places.

9 Convert to a fraction in simplest form:
a 0.8 b 0.75 ¢ 0.375 d 0.68

10 Convert to a decimal number:

4 3 5) 11
a = b c = dm

5 20 8

11 Write in ascending order: 0.216, 0.621, 0.062, 0.206, 0.026

12 Continue this number pattern for 3 more terms:
0.81, 0.78, 0.75, 0.72, ......

REVIEW SET 9B

1 If 9 represents one thousandth, write the decimal values of:

7

2 If each 10 x 10 grid represents one unit, what decimal numbers are represented by:
a b

aaQ
Qa
aaQ
Qa

3 Write as a decimal number:
4 4 3 3 2 1 5
a 15+ 100 b 700 T T000 ¢ 1+ 1000 d 4+ 10 T T000

Convert ‘sixteen point five seven four’ to decimal form.

State the value of the digit 3 in 41.039.

a
b Write 0.921 in two different non-decimal forms.
C
d Write £12 and 35 pence as a decimal.

5 Write down the value of the number at A on the following number lines:

a A b A

24 25 o006 007

6 Write the following decimal numbers in descending order:
0.444, 4.04, 4.44, 4.044, 4.404

7 Continue the number pattern by writing the next three terms: 0.3, 0.7, 1.1, ......
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Which number is smaller, 2.3275 or 2.3199?
9 Round 3.995 to:

a 1 decimal place b 2 decimal places

10 Convert to a fraction in simplest form:

a 0.62 b 0.45 ¢ 0.875 d 104
11 Convert to a decimal number:

a 2 b 11 ¢ L d !l
12 Copy and complete: % = 0.125, % =2 500000 s % =2 g00000 s % =2 500000 s % =2 g00000 ¢
ACTIVITY

What to do:

1 On a piece of card mark out a 20 cm by 20 cm square. Then copy the

A% following lines onto it and cut along each line. You should have seven
different pieces.
PRINTABLE
TEMPLATE

e

2 Each of the following shapes can be made using all seven pieces of your tangram.
See how many you can complete.

a bridge b puppy € person running d cat

4

y
N ¢

A_kR p






