Decimals

Decimals
A decimal is another way of expressing a fraction.

1. Tenths

10 10 10 10 10 10 10 10 10 10

The fraction 1 / 10, as a decimal, is written as 0.1 and read as zero point one. The
following shaded parts can be read as:

9 [=
o or 9 tenths % or 5 tenths iﬂ or 4 tenths

0.9 or zero point nine 0.5 or zero point five 0.4 or zero point four

The dot or the point between the two digits is called the decimal point.

Whole numbers and decimal numbers can also be combined as shown below: The
picture given alongside shows, on a ruler, a length of 1 cm + 7 parts out of 1 cm.
Since each cm is further divided into 10 equal parts (as can be seen), the above
given number can be written as 1.7.

1cm+%cm:1cm+{].7cm:1.7cm.

1.7 is also a decimal number and is read as one point seven.

_I_

1 or 0.7
10



2. Hundredths

Let us now divide a whole into 100 equal parts.

Each part out of 100 8 parts out of 100 equal 75 parts out of 100 equal
.l .8 e 75
equal p:;frts is 5o or 0.01. parts is 100 0.08. parts 1s ST or 0.75.
0.01 is 1 hundredth. 0.08 is 8 hundredths. 0.75 is 75 hundredths.

We read

«0.01 as zero point zero one,
«0.08 as zero point zero eight,
«0.75 as zero point seven five.

0.41 is 41 hundredths or 4 tenths 1 hundredth.

= +
] | | |

41 hundredths 4 tenths 1 hundredth

41 40 1
0.41 = 100 ~ 100 T 100

ESE

10 100
Similarly,
522 _529=5+2 4 >

100 10 100
3 0 3

5m~5.03~5+ T +m

So, a decimal number has two parts—the whole number part and the decimal part
separated by a decimal point. Number of digits after the decimal point is called the

number of decimal places.



'Whole number part \' 'Decimal part
greater than 1 | © less than 1

‘ Decimal point ‘

In the above number, there are 2 decimal places after the whole number part.
Edurev Tips: Whenever there is no whole number part, do not forget to write 0
before the decimal point, e.g., .65 is always written as 0.65.

3. Thousandths

If we divide one whole into thousand equal parts, then each part of the whole
represents one-thousandth.

Thus, 1 /1000 = 0.001 or one-thousandth read as zero point zero zero one.
The decimal 0.716 = 716 / 1000 (716 thousandths) represents 716 parts out of
1000 parts.

Sumit and Ritu are both reading the number 0.716 in different ways. Tick ('/) the
correct one?

oy ([ lread 0710 | read 0.716 as

: / ae zero zero point

et severn seven hundred

i one.six. sixteen.

I
In expanded form, we write 0.716 as:
716 700 10 6 7 1 6

0.716 = = + + = — +

+ .
1000 1000 1000 1000 10 100 1000

Similarly, 49.107 is forty-nine and one hundred seven thousandths and is read
as forty-nine point one zero seven.
In expanded form,

49.107 = 40 + 9 + L + 9 /

+ .
10 100 1000




Notice the following pattern.

8 7 214 21
—=0. —=0.07 —=0.214 =0.0021
10 l(l)(lj 1000 10000
\ : /
V. \
' One digit Two digits ‘ Three digits | | Four digits

The number of digits after the decimal point in the decimal numeral is equal to
the number of zeros after 1 in the denominator of the corresponding common
fraction.

Place Value and Decimals
The place value chart shown below can also be used to understand decimals. The
place value of each digit in the number 2222.222 is shown below.

Number ——» 2 2 2 2 2 2 2
Place value —> 1000 1{30 10 } 1 1 1
— ! | 10 100 1000
tens ones "I‘ T
Places hundreds tenths
hundredths
I thousands thousandths

The first place to the right of the decimal point is the tenths place, the second place
to the right is the hundredths place and so on. The last place after the decimal point
tells us how to name the decimal part.

Edurev Tips: Digit at each place has a place value one-tenth (1 / 10) that of the
place to its left.

Here it is 222 thousandths.
Using the place value chart, we can write the expanded form of any decimal number.
Take the number 1279.364.

1 2 7 9 . 3 6 4
/’/ J.,f' |I ~ ""-——._____h_q____-
e / f} ‘ ¥ X \..\“‘“* e
e =L @ . =
1 x 1000 2 x 100 7 x 10 ‘9x1 3% L 6L dx L
. S | ) 10 100 1000

1279.364 = 1 thousand + 2 hundreds + 7 tens + 9 ones + 3 tenths + 6 hundredths
+ 4 thousandths
=1x1000+2x100+7%x10+9%x1+3x1/10+6x%x1/100+4x10/100
Or



364
1279 1000

=1000+200+70+9+3/10+6 /100 + 4 /1000 (Fractional form)
=1000+ 200+ 70+ 9+ 0.3 + 0.06 + 0.004 (Decimal form)

Converting Fractions to Decimals and Vice versa

1. Converting Fractions to Decimals
Fractions whose denominators are 10, 100 or 1000 can be easily
converted to decimals by putting the decimal point in the numerator
accordingly.

Examples:

i = (0.3

10

12

—=1.2
10

209 _ 509
10

" Denominator = 10
_ Number of decimal places =1 |

3 _0.03
100
12
—=0.12
100
A a0
100
( Denominator = 100
_ Number of decimal places =2 |



3 —0.003
1000
12
—oo-=0.012
209 _ h909
1000 J

" Denominator = 1000 ‘
. Number of decimal places =3

For fractions which can be converted to equivalent fractions having
denominators 10 or multiples of 10, we apply the same method as
above.

AR, AR, LA, A

1 \5 , 14 156 |5
S = 10 =055 = 5p=020i5 = =05612 = 1%2050= 0.625
\X 5 7 L\ X 20 V4 X4 7 xl%_f_}/;f
Similarly, | |
ZL—2+i—2+i—2+05—25
2 2 10 -
48 —44+ 8 4y 32 _44032=43
25 25 100

. Converting Decimals to Fractions
Decimals can also be converted to fractions as under:

m* +4 7\ £,
G & _ 2 asz=24 _ = 205 = 5&2 o 2
- 10 5 100 25 100 I
. A +4 / =25 /
\e/ \e4/ Nz
Reduce to | Reduce to " Reduce to
. simplest form | simplest form . simplest form |

Pictorial representation of how to convert a decimal to a fraction



0.50

Fractions in simplest form

Equivalent Decimals
Decimals that name the same amount are called equivalent decimals.

Observe the following.

8 tenths = 0.8 80 hundredths = 0.80

As can be seen, these two pictures name the same amount, so 0.8 = 0.80.

8 tenths = 80 hundredths

8/10=80/100

Thus, 0.8 =0.80 =0.800 =0.8000 =____

Similarly, 1.8 = 1.80 = 1.800; 37.41 = 37.410 = 37.4100, etc.

From the above it is clear that writing zeros at the right hand end of a decimal
number does not change its value.

1. Like Decimals and Unlike Decimals
Decimals having the same number of decimal places are called like decimals.
2.3, 08, 7. 1.31, 45.|83, 2.06 270.008, 0.7—131, 1.105

1 decimal place 2 decimal places 3 decimal places

Decimals having different number of decimal places are called unlike decimals.
Thus, 1.2, 4.03, 0.895 are all unlike decimals.

2. Converting Unlike Decimals to Like Decimals

Unlike decimals can be converted to like decimals by finding their equivalent
decimals.

Example 1: Convert 6.8, 7.83 and 12.040 to like decimals.



The greatest number of decimal places is 3, so we convert all of them to equivalent
decimals with 3 decimal places.

6.8 - 6.800, 7.83 — 7.830, 12.040

Hence, 6.8, 7.83 and 12.040 when converted to like decimals becomes 6.800, 7.830,
12.040.

Comparing and Ordering Decimals

1. Comparing Decimals
To compare decimal numbers, we follow the following steps.

Step 1: Convert the decimals into like decimals.

Step 2: First, compare the whole number parts. The number with the greater whole
number part is greater.

Step 3: If the whole number parts are the same, compare the tenths digits. The
decimal number having greater tenths digit names a greater number.

Step 4: If the tenths digits are the same, compare the hundredths digits and so on.

Example 2: Which number is bigger: 3.612 or 3.621?
The numbers are

3.6/1\2
]
3.62/1

On comparing the digits from the left, you find that the hundredths digits differ.
Since 2 hundredths > 1 hundredths, therefore, 3.621 > 3.612.

2. Ordering Decimals

Example 3: Arrange 21.012, 21.002, 24.102 in increasing order.

On comparing the whole number parts, you find that 24.102 is the greatest. Now,
compare 210.12 and 21.002.

The whole number parts being the same, we start comparing from the tenths digit.

21. 0|.1|2
21.00/2

The digits at the hundredths differ. Since 1 hundredths > 0 hundredth, so 21.012 >
21.002.
Thus, the given numbers in increasing order are: 21.002, 21.012, 24.102.



Addition and Subtraction of Decimals

1. Addition

To add two or more decimals, we follow these steps.

Step 1: Convert the decimal to like decimals.

Step 2: Line up the decimal points, i.e., the addends are placed one below the other
such that the tens digit is below tens, ones is below ones, decimal points below the
decimal point, tenths below the tenths and so on.

Step 3: Add, as in case of whole numbers. Carry wherever necessary.

Step 4: Place the decimal point in the sum directly below the decimal point in the
addends.

Example 4: Add: 4.83, 312.9 and 23.031.

First, we convert the numbers to be added to like decimals.
We have: 4.83 - 4.830,312.9 —» 312.900, 23.031.

Now, line up the decimals and add.

Add the thousandths. 0 + 0 + 1 = 1 thousandth

DO
4 8 3 0 Add the hundredths. 3 + 0 + 3 = 6 hundredths
31 2 9 0 0 —— Add the tenths. 8 + 9 + 0 = 17 tenths
+ 2 3 0 3 1 17 tenths = 1 one + 7 tenths
3 4 0 7 6 1 <« Write 7 in the tenths place. Carry over 1 to ones place.
t 1 W A 1| ___ Addtheones. 1+ 4 +2+3 =10 ones
10 ones = 1 ten + O ones

Write 0 in the ones place. Carry over 1 to tens place.
| Add the tens. 1 + 1 + 2 = 4 tens
- Add the hundreds. 0 + 3 + 0 = 3 hundreds

Example 5: Add: 6.9, 3.405 and 9.46.

First, we convert the numbers to be added to like decimals.
Converting into like decimals 6.9 = 6.900, 3.405, 9.46 — 9.460.
Now, line up the decimals and add.

!;‘rll
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Tips: A whole number can be expressed in the decimal form as: 12 = 12.0 or 12.00
or 12.000 and so on.

2. Subtraction

To subtract one decimal number from the other, we follow the steps given below.
Step 1: Convert the decimal to like decimals.

Step 2: Line up the decimal points.

Step 3: Subtract in each place value.

Step 4: Regroup, wherever necessary.

Example 6: Subtract 6.253 from 16.67.

1.

2.

Convert into like decimals as 16.67 — 16.670, 6.253 and line up the
decimal points.

Subtract the thousandths.

You cannot subtract 3 thousandths from 0 thousandths, so borrow 1
hundredths from 7 hundredths leaving behind 6 hundredths.

1 hundredths = 10 thousandths

0 thousandths — 10 thousandths

Now, subtract thousandths, 10 - 3 = 7 thousandths.

Subtract the hundredths.
6 -5 =1 hundredth
Subtract the tenths.
6 - 2 = 4 tenths
Subtract the ones.
6 -6 =0 ones
Subtract the tens.
1-0=1ten
6) 10
1 6 6 7 0
— 6 2 5 3
1 0 4 1 7

So,16.67 - 6.253 = 10.417.

Example 7: Find 312.8 - 59.98.



0 1) 1
2) 47 AT 10
25 42 50

- 5 9 9 8
2 5 2 . 8 2

Multiplication of Decimals
1. Multiplication by 10, 100, 1000
Observe the following examples.

05%10=—x10=5
0) 10
Ones | Tenths
5 x 10
547
5 tenths X 10 = 5 ones
0.5x10=5
2.7 x lﬂzﬁx 10 = 27
(ii) 0
Tens Ones @ Tenths
/fZ f7 % 10
2 7
2 ones 7 tenths X 10 = 2 tens 7 ones
2.7x10=27
We observe that:

Multiplying a decimal by 10 moves the decimal point 1 place to the right.



1.78 x 100 = 178 x 100 = 178

(i) 100
Hundreds Tens OnesTenthsHundredths
1 7 8 x 100
W | 74 8<

1 ones 7 tenths 8 hundredths x 100
= 1 hundreds 7 tens 8 ones

0.3x100=1—30>< 100 = 30

(iv)
Tens | Ones Tenths

3 |x 100
3«

3 tenths X 100 = 3 tens
We observe that:
Multiplying a decimal by 100 moves the decimal point 2 places to the right.

2
© 0.002 x 1000 = 1000 x 1000 = 2
Ones | Tenths Hundredths Thousandths
— 2 x 1000
2 «—— |

2 thousandths X 1000 = 2 ones

Tips: A number without a decimal point is considered to have the decimal point to
the extreme right. 317 means 317.0

1.8 x 1000 = 18 x 1000 = 1800
(vi) 10
Thousands| Hundreds Tens|OnesTenths Hundredths

—1 | -8 x 1000

i<t 8T 1 | | |

1 one 8 tenths = 1 thousand 8 hundreds




7813

7.813 x 1000 = x 1000 = 7813
(vii) 1000
Thousands | Hundreds | Tens Ones|Tenths [Hundredths Thousandths
g7 18 | a | 3 x 1000
7<— [ 8« | 1< 3<— |
We observe that:

Multiplying a decimal by 1000 moves the decimal point 3 places to the right.

2. Multiplication by a Counting Number
Example 8: If one litre of petrol costs X 74.03, what will be the cost of 12 litres of

petrol?

Costof 12 L petrol =X 74.03 x 12

7403 % 12

~ 100

_F 7403 x 12 _z 88836 _ 7 888.36.
100 100

Step 1: Multiply, as you would multiply counting numbers.
7403

x 1 2
8388 36

Step 2: Place the decimal point in the product at a place so that the number of
decimal places in the product is equal to the total number of decimal places of the
factors.

7 4 . 0 3 < 2 decimal places

x 1 2 <«———0 decimal places

888 .36 «———— 2 decimal places 2+ 0




Example 9: Multiply 6.095 by 45.

6 . 09 5 =<3 decimal places
X 4 5 <——— 0 decimal places
30475

24380

27 4.27 95 <«———3decimal places 3+ 0

3. Multiplication of a Decimal Number by a Decimal Number
Lets us find the product of 12.7 and 0.4.
127 4 127 x 4 _ 508

127 X 04 = — X — = = 5.08
10 10 100 100
The above work can also be set as:
Working
2 7
x 4
510 3
Multiply, as you would multiply the counting numbers.
1 2 .7 <——— 1 decimal place
o Woooa ol claatell e
5.0 8 <« 2 decimal places 1+1

The total number of decimal places in the product is equal to the sum of the decimal
places of the factors.

Example 10: Multiply:
(a) 0.8x0.3

(b) 0.007 x 0.03

() 0.009 x 1.2



@

08 x 03 = 0.24
t t )
1 d.p. 1 d.p. 2 d.p.
r'Multiply mentally\
18 x3=24
(b)
0.007 x 0.03 = 0.00021
t t t
3 d.p. 2 d.p. 5 d.p.

7x3=21

The product has 5 decimal places, so add
3 zeros to the left of the product.

©

0.009 x 1.2 = 0.0108
t t t

3 d.p. 1 d.p. 4 d.p.

9 x 12 = 108

The product has 4 decimal places, so add
1 zero to the left of the product.

Example 11: Multiply 23.02 by 0.12.

2 3.0 2=<——2 decimal places
x 0.1 2=<——2 decimal places
4 6 0 4
+ 230 2
2.7 6 2 4=<——4 decimal places

2+ 2



Example 12: Multiply 1.035 by 2.95.
1.0 35 —=—3 decimal places

% 2.9 5 <—2 decimal places

5175
9315
+2 070

3.05325 <«— 5 decimal places
3+2

Example 13: Multiply:

(a) 2.6 by 30

(b) 13.46 by 600
(@)26x30=2.6x3x10=7.8x10=178.

(b) 13.46 x 600 = 13.46 X 6 X 100 = 80.76 x 100 = 8076.

Division of Decimals

1. Division by 10, 100, 1000
Observe the following examples.

S 10=2x =2 =
o2t 10=2x3g=15=02

| Ones |Tenths|

2~ |+ 10
T

2 ones = 10 = 2 tenths = 0.2

6 6 1 6

0.6 +10=—+10= X = = 0.06
(ii) 10 10 10 100
Ones | Tenths Hundredths
6 —_ + 10
‘\\\A 6

6 tenths = 10 = 6 hundredths = 0.06



We observe that:
Dividing a decimal by 10 moves the decimal point one place to the left.

1 4
i 4 + 100 = 4 x 100 = 100 = 0.04
Ones Tenths | Hundredths
4 —| =+ 100
p —

4 ones = 100 = 4 hundredths = 0.04

27 1 27
W) 2.7 + 100 = 5 X 00 = Too0 - 0.027.
Ones | Tenths Hundredths | Thousandths
2l 7— + 100
T2 —

2 ones 7 tenths + 100 = 2 hundredths 7 thousandths = 0.027
Dividing a decimal by 100 moves the decimal point 2 places to the left.

1 7

© 7 = 1000 =7 x 7000 — 1000 — 0.007
Ones Tenths | Hundredths | Thousandths

7— | + 1000

\\~»7

7 ones <+ 1000 = 7 thousandths = 0.007

83 =+ 1000 = 83 X —— = —55_ — .083
wi) 1000 1000

157 = 1000 = 157 x L el = 0.157

(vii) 1000 1000
Dividing a decimal by 1000 moves the decimal point 3 places to the left.



2. Division by a Counting Number
Example 14: Find: 20.22 =+ 6.
Compare the two workings shown below.

Step 1:

6} 20.2 2 <«— dividend
A

divisor
1.2022 /6

Step 2:
6)20 22y
20.22 2022

202 100 = 2022
., 6 6

Step 3:
337

6)2022
3.2022 /6 =337

Step 4:
3.37

6)20.22
4.337 =100 = 3.37




Actual Working
3.37

6)20. 22
-18 |
22

- 18,

42

~ 42

0

Method:
1. Divide, as you would divide counting numbers.

2. Place the decimal point in the quotient directly above the decimal point in the
dividend.

Short form
6)20.22
3.37

So,20.22 - 6 =3.37

Example 15: Divide: 2.67 by 3.

: 0.89

3/2.67

-2 4]

27

- 27

0

3 > 2,so we put a zero in the quotient.
Check

3x0.89 =2.67

- 2.67 +3=0.89.




Example 16: Solve: 1414.332 + 17.
83.196

17)1414.332
-136

54

-51 ,

33

-17 4

163

-153 )

102

~102

0

~1414.332 +~ 17 = 83.196.

Example 17: Divide the following.
(a) 14.448 + 14
(b) 262.85 + 35
@)
1.032
14)14.448
-14 Y l
4 4
-42,
28
- 28
0
~14.448 - 14 = 1.032.




(b)
7.51

35)26 2.85
- 245
178
-175
35

- 35

0

. 262.85 +~ 35 =17.51.

Check

35 % 7.51 =262.85
If the last remainder is not zero, write as many zeros on the right of the dividend as

are necessary to make the last remainder zero.

Example 18: Find: 9.2 + 16.

0.575
16)9 . 2 0 0<— Write two zeros
-8 r 0 Remainder not zero
120
~1 124  Remainder not zero
!

380

- 80

0

~9.2+16=0.575.
When the divisor is a multiple of 10 or 100 or 1000, etc., then the process of division

can be shortened, as shown below.



Example 19: Find: 94.24 =+ 80.

1.178
8[}}94_2404 Write one zero
- 80 |

14 2

- 38 0
6 2 4
-5 60 4
64 0
-64 0
0

~ 9424 +80=1.178

Short form:
94.24 94.24 _ 0.424

= =1.178
80 10 x 8 8

Tips: 94.24 - 10 =9.424

3. Division of a Decimal Number by a Decimal Number
You have learnt how to divide a decimal number by a whole number. To divide a
decimal number by a decimal number, we make the divisor a whole number.

Look at the following example.

441 - 07 =7¢

(i) Multiply the divisor by a multiple of 10 to make it a whole number.
Thus, 0.7 X 10 = 7.

(i) Multiply the dividend by the same multiple of 10.
Thus, 4.41 X 10 = 44.1.

Now, divide as usual:

441+7=441/7=6.3



6.3

7)4 4 .1
- 42 )
21
-21
0
The work can be set as:
441 = 0.7 = 4,41 _ 4,41 x 10 _ 44,1 — 63
0.7 0.7 x 10 7
Example 20: Divide : (a) 6.265 <+ 0.07 (b) 1.8 = 0.003
@)
6265 = 0.07 < 5265 _ 6265 x 100 _ 6265 _ o9 .
0.07 0.07 x 100 7
(b)
1.8 = 0.003 = 1.8 1.8 x 1000 _ 1800 — 600

0.003  0.003 x 1000 3

Example 21: Divide: 4.20 by 1.05.
4.20 +~1.05=4.20/1.05
2 Places

~ 420N 420
2 Places

2 decimal places in divisor, s o shif t de cima 1 p oint 2 places to the right both in
divisor and dividend.



4
105/420
_420

0

~4.20 + 1.05 = 4.

Example 22: Find 20.169 =+ 0.83.
2 Places

—
2[].16*9 2016.9
0.83 -

O A 83

2 Places
Shift decimal point 2 places to the right.

24.3
83)2016.9
- 166 |
356
-332,
2409
-249

0

+ 20.169 + 0.83 = 24.3.

Example 23: Divide 66.468 by 76.4.

0, & 7

66.468 ~ 76.4 —» 764) 664.68—— 7 6 4;1?6 4. 6 8
_Gilila |

Shift the decimal point 1 place 5348
-5348

to the right, both in the divisor
and the dividend. 0

- 66.468 +- 76.4 = 0.87.



Example 24: Divide:

(a) 90 + 0.60
(b) 36 + 0.06
(a)
96_" ISJD, multiply
. _ 90 by 100.
9UI = (0.60 0.60
Shift decimal point 2 9000
places to the right. - 60 150
(b)
|—)- So, multiply
by 100.
36 Y
|36 + 0.06 = 006
Shift decimal 3600
point 2 places = 7 g T 600

to the right.

Changing Common Fractions to Decimal Fractions

Example 25: Change 4 / 5 to a decimal fraction.
To convert 4 / 5 to a decimal, we divide the numerator 4 by the denominator 5, as
follows.

0.8
5) 4.0
- 40

0

Put decimal point after the whole number and add 1 zero to ensure complete
division.
~4/5=0.8.




Example 26: Express 85 / 16 as a decimal.
To convert 85 / 16 to a decimal, divide the numerator 85 by the denominator 16.

53125

16)85.000 0
- 80
50

- 48,

- 16 v
4 0

- 32,
80
-380

0

Put decimal point after the whole number and add 4 zeros to ensure complete
division.
~ 85 /16 =5.3125.




