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Match the given set of numbers with the number systems to which they belong.

Numbers

Number System

Whole numbers

Integers

Natural numbers

Let us recall the three basic number systems with the help of the table given below.

S.No.| Number System Description
1. | Natural (or Counting) | All numbers 1, 2, 3, 4, ... are called natural numbers.
numbers e The number 1 is the smallest natural number and there is no greatest
N={1,23,..} natural number.
2. | Whole numbers * The set of natural numbers along with 0 forms a new set of numbers
W=1{0123...) called whole numbers.

» The set of whole numbers contain all natural numbers.

* The number 0 is the smallest whole number and there is no greatest
whole number.

* If we multiply a whole number by 0, the product is always 0.

* Ifwedivide 0 by 2 whole number other than 0, the quotient is always 0.
However, if we divide a whole number other than 0 by 0, the quotient
cannot be determined.

* When any whole number (other than 0) is divided by itself, the
quotient is always 1.
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3. |Integers

I(orZ)={., 2,1,
5,0 e B e

« The set of whole numbers and the negative values of all natural
numbers form a new set of numbers called integers.

« The sét of integers contain the set of whole numbers and additive
inverse of all natural numbers.

« The set of integers contain all whole numbers.

Try These
1. Compare the following numbers by puiting <
or > sign in the boxes.

(1) -3 0 (i) 24 -30
Gi) 39| |26 (iv29| |-13
2. Arrange the following integers in ascending
order.

(i)=12,0, 15,21,-26,-5
(ii) =17, 14,-12, 10.-6,0
3. Add the following integers on a number line.

(i) (-2) and 2 (ii) 5 and (-4)
(i) (-3) and (-0)
Rational Numbers (Q)

We know that a temperature of 5= degrees

=

. 1
above 0°C is shown as +5;. But what about a

.

oyt 7
temperature which is > degrees below zero?

Fa

g _1 -1, _
Can you write 1t as —o— OF S For this,

A s

we need to study about a new group of numbers
called rational numbers.

Rational numbers are numbers which can be

expressed in the form P where p and ¢ are integers
q
and ¢ # 0. p is called the numerator of the rational

number and g is called its denominator. The word
rational comes from the word ratio which is basically
a comparison by division. We know that ratios can
be expressed as fractions, for example, 3 : 4 is the

same as — .

It is interesting to note that the set of all natural
numbers. whole numbers and integers are included
in the set of rational numbers.

<

3
We can write the numbers 3,0 and -7 as T

—_— =

== ) :
and 5. without changing their values. As they
are in the form -"?-, where p and g are integers and

g # 0, they are rational numbers. Rational numbers
also include fractions and decimals. We already

know that decimals can also be written in the form
25
of fractions, for example, 0.25 = 100"

Positive and negative rational numbers
Like integers, rational numbers can also be positive

or negative. Let us look at some rational numbers

34 1516 o e siven rationsl
3 721 T ere, in the given rationa

2 =15
numbers ?md_ﬁ' both the numerator and the

denominator are either positive or negative. S0,

5 _1s
?and—% are positive rational numbers. But
—4 16

Tandjzl have a negative sign either in the
pumerator or in the denominator. Hence, they are
negative rational numbers. Zero is neither a positive

nor a negative rational number.

Rational Numbers

e

8™ Quick Tip
If both numerator and denominator are
negative, it is a positive rational number.

-16 _ (-6)+2 -8
Y18 (H8)+2 -9
But i the standard form the denominator has

| So

1o be positive.
Standard form of rational numbers Th -8 (-8)x(-1) 8
In the standard form of a rational number, Ty (=) x(=1) 9
1. the rational number is expressed in its | . .
terms. 5 its fowest — (ii) Let us write 51 in the standard form,
2. the denominator of th.e rational number is Here, the HCF of 14 and 21 is 7.
expressed as a positive integer. g 14 14+7 2
0, = T —
For example, =21 (=2h=7 -3

But the denominator has to be positive.

2 .
T‘hus’ L:M—:‘%

-3 (3)x(=1) 3

) . —16
(i) Let us write = in the standard form.

Here, the HCF of 16 and 18 1s 2.

a Souwvep ExAMPLES

Example 1: Write the following as rational numbers. | Example 3: Write the following rational numbers in

(i) —108 (i) 2.76 standard form.
Solution: . 50 . =17 24 13
C ) — G — () —
M = Gy =28 - 216 00 @ e W 56 M
1 I 100 Solution:
Example 2: Identify the positive and negative rational (i) ﬂ _ —_50 _ j ol
numbers from the following rational numbers. ~100 100 10 2
e ) 5 17 -1
l) e — 1) — ‘5 Y — = —
a = lsw (iii) - (i) = (ii) T
Solution: . 24 1
{l) Positiw?'e (ii) Negative ) 576 576 24
(ii1) Negative (iv) Positive . 3]
V] — = —
V) 169~ 13
\_h/ Exeraise |
& Write the following as rational numbers. 12
i) 18 ()17 (i) ~438 G AL o 3 -
N ( - 11) 17 (iii) —438 QVJF_: o v) - (1) =
005 23 ()38 = S 0 Ea3

=~ R h 3, Wiine iy e positiverariodl prabers:
fraeye. ﬂ‘e e T e s L R . - = ]mm Ntt DTS,
lentity the positive rational numbers from the 4, Write any ten negative rational numbe:

Wwing rational pumbers. any ten negative rational numbers.

] (i) _i“ (iii) ?—
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5. Identify the negative rational numbers from the
following rational numbers.

o8y ? « pran —'13 e s _IOO
(1) =T (ii) ?_4—16 (i) —-—5
17 .
Y L L e
(iv) -12 (v) 5 (vi) =

Four Fundamental Operations

We know that addition, subtraction, multiplication
and division are called the four fundamental
operations.

In previous classes, we have learnt 10 perform these
operations on the set of natural and whole numbers.
Let us now learn how to perform these operations on
the set of integers and rational numbers.

Integers

Let us now learn the rules for addition, subtraction,
multiplication and division of integers.

a SouveD EXAMPLES

6. Write the following rational numbers in
S_mndarﬂ fel'ﬂl-

M= @ @ 5

=1 11 ) -_:2;3_:

(iv) il ) 121 (Vi) =2
Addition of integers

Let us learn the rules for addition of integers.

1. If the integers have the same sign, we add their
absolute value and assign the same sign to the
answer.

For example,
(i) =5)+ (2) =T
(i) )+ (-6)=-T—6=-13

2. If the integers have the opposite signs, that 1s.
one is positive and the other is negative, we find
the difference and assign the sign of the greater
number.

For example,

(1)—-5+2 =—3 (i) 8 + (-3)=3

Example 4: Add the following integers.

(1) 9 and -5 (i1) =17 and 10
(iti) 4 and 21 (iv) —37 and -49
Solution:
(i) 9+(-5)=4 (i) =17 + 10=-7

(i) —4 +(21)=-25 (iy) 37 +(49)=-86

Additive inverse of integers

Two integers whose sum is zero are known as
additive inverse of each other. They are also
called the negative of each other. Additive mnverse
of an integer is obtained by changing the sign of
the integer. For example, the additive inverse of
1+ is 2 and the additive inverse of -8 is +&.
Subtraction of integers

Let us now learn the rules for subtraction of intcgers.

 CF

| Example 5: Evaluate the following.

(i) 4 +(=19) (i) 16+ 14
(iii) =23 +(-27) (iv) -114+(-26)
Solution:

@) 4+ (=19=-15 (i) 16)+ 14=-2
(i) (=23) + (:27) =50 (iv) (=114) +(=26)=-140

1. Find the additive inverse (or opposite) of the
integer to be subtracted.

3. Add the additive inverse found in Step 1 to the
other integer.

For example, subtract 4 from -6.
That is, find the value of -6 —4.
Additive inverse of 4 is 4.

Add -4 10 -6.

6+ ()=-10

Therefore, -6 —4 =-10.

a SolLveD EXAMPLES

Example 6: Subtract the following integers.

(1) 49 from -3 (ii) —27 from 11
(ii1) —44 from 21 (iv) —35 from —49
Solution:

(i) (3) —49=(5) +(49)=-54
(i) 11—(=27)=11 +27=38
(i) (-21) = (-44)=-21 + 44=23
(iv) (49) - (-35)=(-49) + 35=-14
Example 7: Evaluate the following.
(i) (—4)—(=19) (1) (-61)— 14
(iii) (-26) 4+ (=37)—14 (iv) (-120) + (-62) —(-16)
Solution:
(i) (-4) = (=19) = (&) + 19=13
(ii) (=61)— 14 =(-61)+ (=14)=-T5

Mulitiplication of integers

Now let us learn the rules for multiplication of
integers.
1. To multiply two integers having same sign,
we multiply their absolute values and assign
positive sign to the product

a Solwvep ExaMPLES

(i11) (=26) + (=37) = 14 =(=63) + (-14) =77
(iv) (=120) + (-62) — (~16) = (- 182) + 16 =166
Example 8: What should be added o (-12) to get 3?

Solution: Let us take a simple example. What
should be added to 2 to get 57 We know that the
answer is 3. How did we get it? By subfracting
2 from 5,
Similarly, in our question, we need to subtract (=12)
from 3.
Se.

3I-(=12)=3+12= 15
Check: If we add 15 to (-12). we get 3.
Thus, 15 is added 10 (-12) to get 3.

For example,
(i) 3>8=24 (i) =5 = —6=30
2. To multiply two integers having opposite signs,
we multiply their absolute values and assign
negative sign to the product.
For example,

(i) -8 x 4=-32 (i) 12 % -3=-36

-fExamp!e 9: Find the product of the following
integers, -
(i) 2 and (-4)
(i) (~4) and (-16)

(il) (~7)and 11
(iv) (=3) and (-9)

Solution:

(1} 2%(4)=-8 (1) (-7)* 11 =17

(1) (4) x (-16) =64 (iv) (-3) = (-9)=27
Exa"mp!e 10: Evaluate the following.

L) (=5) = (-19)

(ii) (=7) = 21
(i) (=12) x {9 — (1)}
(iv) {(=6) + (=T} * {(-14) -4}
Solution:
(1) (=5) % (=19) =95
(1) (-7) = 21 =-147
(i) (<12) * {(-9)— (1)} =(-12) * (-8)=96
(iv) {6)+ (N} x {(=14)— 4} =(-13) x (-18)=234

&)



Division of integers
There are some rules to divide two integers which
are as follows:

1. To divide two integers having same sign, we
divide their absolute values and assign posmvc
sign to the quotient.

‘For example,
(i)45+9=5
(i) —63 = (-7)=9

2. To divide two integers having opposite signs, we
divide their absolute values and assign negative
sign to the quotient.

For example,
(i) -84=12=-7
(if) 96+ (-4) =24

™ Quick Tip
Whenever there are more than one operations,
we use the BODMAS rule where B stands
for Bracket, O for Of, D for Division, M
for Multiplication, A for Addition and S for
Subtraction, carried out in that order.

The rules for mdhplimtlan and divisionof ®
integers were put forward by the Indian
Mathematician Brahmagupta in his work
‘Brahmasputhasiddhanta’ about 1400 years ago.
He had claimed that positive times positive and

negative times negative are positive. He also said
that a negative divided by a negativﬂsposiwe
and a positive divided by a negative is negatwe

Example 11: Divide the following integers.

(i) 63 by (-9) (i) (-26) by 13
(iii) (-490) by (-10)  (iv) (-303) by (3)
Solution:

(i) 63 = (-9) =

(i) (-26) = 13=-2
(i) (-490)+ (-10) =49
(iv) (-303) = (-3) =101
Example 12: Evaluate the following.
(i) {(-18) =3} - 42

(ii) {(-48) + (-16)} — {42+ (-21)}
(i) {(-21)—6} = {(-49) + 40}
(iv) {56+ (-42)} = {14+ T}
Solution:
(i) {(-18)=3} —42=—6-42=—48
(ii) {(-48)= (-16)} — {42+ (21)} =3-(2)=5
(iii) {(-21)- 6} = {(-49) +40} =(-27) = (-9) =3
(iv) {56+ (-42)} = {14+ T} =14+ (T)=-2

4. Add the numerators and retain the same

Rational numbers

We have learnt in the previous classes how to add denommatur

and subtract fractions. We have also learnt how to 5. Write the answer in the standard form.
add and subtract integers. The rules for additionand  por example,

subtraction of rational numbers are a combination of g

the rules for fractions and the rules for integers. (1) Add I3 and =i

_Addition of rational numbers with same LCM of 6 and 3 is 6.

denominator To express the given rational number with
1. Write the given rational numbers in their denominator 6, multiply both numerator and
standard form. denominator by 2.
2. Add the numerators and retain the same 1 _-1x2 -2
- denominator. 3 3x2 6 |
3. Write the answer in the standard form. P DEC I g W L
e ' 6 3 6 6 6 6

(i) Add —+-and .
Heze, the denammators of the given rational

'J“ _— —-—--—————':_-_

R 1] 11 11

-:_; 2 -(-"'1)-_ 2D _2-1_1 numbers are 5 and 9 respectively.
' 5 5 5 LCM of 5 and 9 as 45.
Addition of rational numbers with different Let us express the denominators of the given
rational numbers as 45. |
18 Wm the given rational numbers in their -1 _-1x9 -9
| standard form. 5 5x9 45
2. Find the lowest common multiple (LCM) of the 2_2x5_10
~ denominators of the two given rational numbers 9 9x5 45
~ 3. Now, express the given rational numbers such mewfo re, — 1 E__ lq_:?*-_w:l

that LCM becomes their same denominator. 5 9 45 45 45 45



Additive inverse of a rational number

Just as in the case of integers, additive inverse of a
rational number is the rational number of the same
magnitude as the given rational number but with the

opposite sign.

- 6. 6
For example, the additive inverse of — is — and
3. -3 1111
of = is —
3 5

a SolwveDp EXAMPLES

I ———

Let us see what happens when we add two rational

numbers which are additive inverse of each other.

6 —b 6+(—6} 0
{1)—

TS T

-3 3 343 0
(i1) —+ e =—
5 5 5

In both the cases, we get 0 as the answer.
Like integers, when we add additive inverse of

rational numbers, we get (0 as answer.

=0

Example 13: Add the following.

(=3)
= _§_ e e
A L AT
Solution:

(i) Here, we see that the rational numbers are in
the standard form and the denominators are the
same. So. we ¢an add the numerators.

.[-I'IUS, 1 I (_3) = 7 +(_3] = i = -I—-
8 8 8 8 2

-6
(11) Writing 11 in the standard form as — i

4 6 _-4+6 2

g =
11 11 11 11
Example 14: Add the following.

-7 2 e =1 . 3
(¥ 12 3 (1) 5 4
Solution:

(i) Here, since the denominators are not the same,
we need to convert both the rational numbers
into like rational numbers.

LCM of the denominators, that is, 12and 3 1s 12.

Subtraction of rational numbers
Now let us learn the rules for subtraction of rational
numbers.
1. Write the rational numbers in therr standard
form.
2. Add the additive inverse of the rational number
{0 be subtracted to the other rational number.
3. Follow the rules of addition of rational numbers
while adding the additive inverse.
Q‘?;_

Se, %remainsasit is.

3_2.*&4 E

3 3Ix4 12

Thus, _‘7+g__1+i__7+g 1
12 3 12 12 12 12

(ii) Here, also we have to convert the rational
numbers into like rational numbers.

-1 3 -1 -3

—_—t =

5 4 5 4

LCM of the denominators, that is, 5 and 4 is 20,
= —-l><4 4

SO, —
5 S5%4 ”0
3_3x5_-1s

4 4axs5 20

1 -3 -4 —I5

R e
Thus, =+2=20" 20

_()+(-15) _-19

20 20
Forexample'
2 5—2 3
O 5=5="7

2
160 T+ 9,
9 9 9 9

e (=2 1 4-1 =5 -l
(1) = =
5 10 10 10 2

a SolLvep ExXaAMPLES
Example 15; Subtract the following.
4 -3 1 —6
i) — from — —_ Tt
(1) 5 9 (ii) =T, from ¥
Solution:
-3 4
(1) 9 9
The additive inverse of ﬂ- is ﬁ
9 9
Thus, we can write _—3—i=——3+———4
9 9 9 9
_(+H_ T
9 9

6 1 -6 -l

(1) ———=———

1 =11 11 11

The additive inverse of 1;11— is %l ,
'I‘hus.~—_‘—3---~_—]=j+L +6+l:_5
11 11 1 11 11 11

Example 16: Find the value of the following.

6 3 R g I 1B

_+___ — N

()4 =5 10 @) —6+3 12
“Solution:

(i) LCM of 4, 5 and 10 1s 20.

So.ﬁdri—i#ﬁ i

4 5 10 34 5 10
30 -12 -16
20 20 20
304 (-12)+(-16)
T 20
_30-28 2 |

20 20 10
(1) LCM of 6, 3 and 12 is 12.

] —

L e

"6 3 12 6 3 12

2 4,

_ =3 _(2)+4+(3)
2 12 12 12
_ = 5)+4 _—_l
12 12

Example 17: The sum of two rational numbers

= | =2
is E If one of the numbers is ?" . find the other.

Solution: The other rational number will be
=7 2

12 3°
2 9, - o

Now, —7———1:—? E:—?--i-i': T+8=l
12 3 12 3 12 12 12 12

(LCMof12and 3is 12.)

Let us check.

-2 1 -8 1 =B+1 -7

—f—_— =t —= — 3

3502 T2 12 12

‘Thus, the other rational number is 1%

Example 18: What should be added to —?1- so that

the sum is ;?

Solution: The nurnber to be added to il—

2 6 2 =62 6
= ——— = — i —

3 =113 11 3 11

22 18 22-1-18_40

3733 33 33
(LCMof3 and 11 is 33.)
Check:

6 40 -6 40 -18 40

11 33 11 33 33 3

_—18+40 22 g
33 33 3
Thus, the number to be added to % is %



Example 19: The sum of three rational numbers —36+9 -27 -9
is —E If two of the numbers are i and -—9 hnd T30 30 10
S 10 15° ' Let us check.
the third number. 3 -9 -9 9 -18 -27
Solution: The third number will be | 10 +§ 0 30 30 + 30
= - 9 -1
—E—(-s—+-—?1=—__é—[7+ 8} 9+ (=18)+(-27)
(LCM of 10 and 15 is 30.) 9-45 36 o
_—_6_("*_("31]_:“1_[:2] \ =73 30 5
5 30 5 30 _ _ .9
- ﬁ - i -36 i | Thus, the third rational number is E
=75 730 30 30 |

(LCM of § and 30 is 30.) |

3. Multiply the denominators by using the rules for
multiplication of integers.

Answer of step 2

Answer of step 3 '
5. Write the product in the standard form.

Multiplication of rational numbers

We know that the rules for addition and subtraction
of rational numbers were a combination of the rules
of addition and subtraction of fractions and integers.
Similarly, the rules for multiplication of rational

4. Product will be

numbers are also a combination of the rules of  For example,
multiplication of fractions and integers. Let us learn 5 6 2 —6 2x6 12
about these rules. (i) —=x—=—X—= =—
1. Write the rational numbers in their standard R L L
form. (@) 2 3 (—17)_4><(—12)=—36=—-_3
2. Multiply the numerators by using the rules for 8 15 8x15 120 10

multiplication of integers.

a SowveD EXAMPLES
Example 20: Find the product of the following, | Example 21: Find the product of the following.
ixi .16 3 [ et T g, 10
(1) = W) 50775 | (1) '?x-z—l- i) =7 iii "
Solution: Solution:
(i) _7>< 4 ——lx—l (By writing i (i) 7)(—3 7xF] AN~ 1
Do a8 y writing 1n ?—=— —= =—==
14 8 2 2 standard form) | 2 1 7 1x7 7
(-Dx(=1) 1 -14 7 3 (<7)x3 -21
= = —_—XI=—xX—= = —
%2 4 | WS 13T B 13
()]6>~’~3"_4><—I (By writing in | 10 -8 1 (-8)xl -8
H) =N =7 o o y writing In - -§)xl =
= - 5 i e~ ag_ — s
B 958053 standard form) | 00 BX =TT ka4 :
(x4 I
sx3 15 |

.-tlln:nber should we multiply 2 to get 67 We know
that the answer is 3. How do we get it? By dividing

T

Reciprocal of rational numbers

Just as in the case of'a fraction, reciprocal of a rational
number can be found by reversing it. Hence. in a
reciprocal the numerator becomes the denominator
and the denominator becomes the numerator.

For example,

6. 13 —13
i) The reciprocal of — is — —
( p 3 is -6((“ : )

(i) Tl recigrocal of. = & i[or_—g)
1 P 0 % 1S 3 N

(iii) The reciprocal of 4 is L(m —l]
4\ 4

Division of rational numbers

Let us now learn about the rules for division of
rational numbers.

1. Write both the rational numbers in their standard
form.

2. Find the reciprocal of the divisor.

3. Use the rules of multiplication of rational
numbers and multiply the dividend by the
reciprocal of the divisor.

4. Write the quotient in the standard form.

.. Quick Tl'p : For example, —+ 9 = j+ 3)
The reciprocal of a negative rational number =
is also negative. _=6. 14 _(ox14_
- 7 =3 Ix(=3)
a SowveD EXAMPLES
Example 22: Divide the following. 6
o= by 2 (i) — i by =17 Let us verify this by multiplying = and %
-3 22 6 =T_(6x(D _1 -
Solutffg' . 7712 (T)x12 2
Q) ___3_7-_%-:%6)(“_35='_7_6X'73 Thus, the required number is —.
(=6)x(=3) 18 9 Example 24: The product of three rational numbers
== = — 3 “4 3
1 Tx2 14 7 1S ?.Iftwnofﬁ;enumbersare—l_;and%,ﬁndthe
(i) — :E._'_S+‘_”:'_5x£ third number.
=11 22 11 22 11 =17
| . , —4 1 3
_5 =30 (_3) X (_22) 110 10 Solution: The third number will be ? * 5 X
117 Ux17 187 17 | N

Example 23: By which number should we multiply
6 © 1

— oget —?

= 2

Solution: Let us take a simple example. By which

6!:312

Snnularly in this question, the required number will |
be 1 6

h E"‘S.

S L T _1x=n_-7

i+[Lx§]=ﬁ+[jX§]:j+ (=1)x3
5 \-=25) 5 L2 5/ 5 2%5

o= [*3] -4 10 <4 -10
=t e ———
5 \10)°5 5375 3
_x(10)_40_8
5%3 15 3

Check:

lxgxﬁz__lx}_ 8 _(hx3x8 -24 4
-2 53 2 5 3 2x5x3 30 3

Thus, the third number 1s g ;
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\!Exencnse 13

1. Add the following rational numbers.

6 “1.1_;3.. (;)i+__£ ____3_
W=+ 3 TRETREET
-2 —7+—I
oy B Sl W —

(iii) +3 (1v) 5
2 3.5 1 -3
(V) — +12 g (v1)4 S 12

2. Subtract the following.

3 -8 -9 -6
(1) T(_S from 6 (i) - from -
(1i1) -I—l- from 1 (1v) = from :%
-13 2 15 3
5 —IR 13 17
(v) R from —2?— {v1) from =T
3. Find the valuc of the following.
ga=ls o =8,
a3 WS 0 15
U B | Si.=3. =9
TRy T
T e AN B | e
WS 0" 15 )-8
4. Find the following products.
? L
2 1 ) 3 x(—lﬂ)
——x—X V) = ——
o (~9)"a =5 ) 3
3 1 ( 7) 29
—— %16 (u)
Nr=y (—4) =) ' EMNT!
5, Write the reciprocal of Lhc_followmg.
9 e =9
)= ) = ) -3
O () — (iii
16 . -
W W W5

6. Divide the following.

=] 6
m—-by-— {ii) -—by 7
[m) = by — (iv) —= y (=3)

C) 1 100
1 —_ — ," —--—b 5
(v) (=11) by 7 (vi) —00

7. Evaluate the following.
(){(—2) 2} {{—:) }
@ {Shea} 5]

=S 7’}“’{%“%}

oo {23

4 9] 3}:(-;.-0)}
v {'—+7 57 115)

8. Whichis grealer—the sum of ﬁ and =

-7
or the sum of — ? and 12% ? By how much?

(i) J

2l _
9, Add the product of 5 and 3 to the product

-3
= eSS
e s

10. Subtract the quotient of [:34-_] from the
uotient of ( = = "'—6-] f
quotie =33

Properties of Fundamental
Operations

In the previous section, we have learnt how to carry
out the four fundamental operations on integers and
rational numbers. In this section, let us learn about
the properties of these operations.

Commutative property
This property states that if an operation is performed
over two numbers a@ and b, then the order of two
numbers is not important, that 1s, whether we take a
first or b first does not matter.
| Let us check this property for the operations of
. addition. subtraction, multiplication and division on
various sets of numbers.

Commutative property for addition of
numbers
1. Natural numbers
We see that6+4=10and 4 +6=10.
2. Whole numbers
We see that 0 + 8 =8 and 8+ 0=
3. Integers
We see that (7)) + (=2)=(-9) and (-2) + (-7)
=(-9).
4. Rational numbers

W & iht(—l]q}{.i]_f—zlﬂi_t q
¢ SC€C ha -2 4 - 4 —4&11

T o s
— || — |= — i —
4 2 4 4
In all the above cases, we see that the answers are

same immespective of the order of numbers.

Thus, commutative property is true for addition of
numbers.

= atb=b+a

Commutative property for subtraction of
numbers
L. Natural numbers
Weseethat9 -8 =1 but8—9=1.
2. Whole numbers
Weseethat 9 - 0=9but(0 -9 =09

3. Integers
We see that (-6)
4. Rational numbers

) ] f 11-6
We see that [—]—[i]: \=iand
Z2) \22 22 22

(~4)=-2but (4)(6)=-2.

6\ (L) 6=11_=5
22) \2) 22 22

In all the above cases, we see that if we change the
order of numbers. the answers are different.

Thus, commutative property is not true for
subtraction of numbers.

= a-bzb—

Commutative property for multiplication of
numbers
1. Natural numbers
Weseethat 6 x 7=42and 7 % 6 =42.
2. Whole numbers
We see that 0 = 100 =0and 100 > 0 =0.
3. Integers
We see that (-2) x (-3)=6and (-3) < (-2)=6.
4. Rational numbers

We see that [:!] % ( 2 ] = ( == ]and
2 4 8
3N (=10 (=3
HE)-E)
In all the above cases, we see that the answers are
same irrespective of the order of numbers.
Thus, commutative property 1s true for multiplication
of numbers.
axb=bxa
Commutative property for division of
numbers
1. Natural numbers
Wesecthat 6+ 3=2but3 =6 #2.
2. Whole numbers
WeseethatD=11=0but |1 +
3. Integers
We see that (—14) =7 =—

0 is not defined.

2 bt 7= (=14)=-2.



R

4. Rational numbers in all the cases, we see that if we change the order of Solution: 2 (=TY 2 (-9) (2x(=9)) -8 -6
' l _a\ =5 numbers, the answers are different. _ 11 _l_(—_ll]_l_(_—l_l]_i ('1)(3}3+|?J=;‘< 7y=[‘3 Z J= TR
We sce that [ :]+[-I_{}-}= 4 i Thus. commutative property is not true for division @@ 50 37203 {20/ 20 \ 3 L7/ \ 3% 7
; N - of numbers, -16 —4 =7Y 2 (=7) 3 (=N)x3) =21 -7
=4 . l ;l_-_s - = (b’ __J_;__:__[_ g ) = =t
1) L2) 4 = a=h#b=a 20 5 9) 3 (9) 2 | 9x2 18 6
L) 0 e 1 RO 2 () (=7 2
To summarise the commutative property, we can say that: . = lb) 4 (-20) = 4 20 - 4 E We can see that — ,_[_, ] ﬁ(_].%,____.
Commutative for - 39 27 3
Numbers ~ : — 5 11 16 4 e .
: Addition Subtraction ) Mll]ﬂ]ﬂicltlﬂll ~ Division S50 + % e Hence, the commutative property does not hold true
L : .- = No RV for subtraction and division of numbers.
Natural xeS il = We can see that et ]
Whole Yes No Yes No (=20) 4 4 |(=20)
integers Yes No Yes L
Rational Yes No Yes No Associative property Associative property for subtraction of
) : y _ This property states that if an operation is performed humbers
Therefore, according to commutative property. on a group of three numbers a, b and c, the order 1. Natural numbers
a+h=b+aandaxb=bxa of grouping of these numbers is not important. Any B-4H-l=-1-1=2
grouping brings about the same result. 3—-(4=1)=3-3=0
Let us check this property for the operations of 2. Whole numbers
SowveDd EXAMPLES addition, subtraction, multiplication and division on 6-0)-7=6-T7=-1
Example 25: Verify commutativé property for ! ‘ 3 7 (-6 l ¥ 1 p various sets of numbers. 6—(0—7)=6—(-T)=
addition and multiplication of the following ‘ () [? ! 10 IO 10 10" Assaciative property for addition of numbers 3. Integers
numbers. | . i 1. Natural numbers E0=(3)) =5= 0 +F3] =5=-3-5=-3
(iy6and 5 lillﬂﬂﬂd“ . ‘ m""[?]= (IO] 10 (3+4)+5=T+5=12 (~6)={(=3-=5)=—6—-(-8)=-6+8=2
(iii) (~7) and 5 (1v) ——and 10 2 3x7) =21 3J+(@+5)=3+9=12 4. Rational numbers' _
[ ]x-———( ]——"+and 2. Whole numbers =1 21 3 —3—4] o0 =1y =12
Soiuﬁt‘Jn: [f we have two numbers. a and b, then 5 ) 10 \5x10 50 (0+9)+6=9+6=15 2 3) 6 0L & )6 66 6
according lo: . B Tod =3 r 7x=3)_ =21 0+0Q+6)=0+15=15 =—2
(a) Con;’mu:’atwc property for addition | ]—(—} = 10551~ 50 S Mioucrs 5 (E ) j] il [, A 5] a
a+b=H+a I . ; 3, )
_ Rt A I, (N S 2 3 6 2 6 2 6
(b) Commutative property for multiplication ‘ Hence verified. ~i——6)+ :4 _( (?E”. _2 6(' ?)1 _9 B " 5 _
axh=b*a Example 26: Solve both parts and compare the o5 ' F==6+(3)=9 ===
L 1546=11 wers. Are they same? 4. Rational numbers 6 6 3
(i) 6~ :-\ =11 an Sl answers. Are they same: 4 3\ 2 (443} 2 -1 2 | In all the above cases, we see that if we change the
6%x5= 30_3_71(1 5%6=30 oy 11 ) _l__{ 1: } 557 =[\ 5 i order of numbers, the answers are different.
Hence veﬂi‘l:d]. — (=20) 4 T4 (=20 4 e Thus, associative property is not true for subtraction
1 = — 3 + = ——= e~ — o~
Nx3=0and3 0= (ii) (a) -5-!- - (b) 9 3 _ * = = (a—b)—c#a—(b—¢)
Hence verified. | : S Inail ﬁie_ above cases, we see that the answers are 4 iati fi Itiplicati
(i) (<7) + S=—2and 5+ (-7)=-2 Does commutative property hold good for Same imespective of the order of numbers. ssociative property for multiplication of

subtraction and division of numbers? SPhis, associative praperty is true for addition of numbers

mn‘nbm 1. Natural numbers
(2%x3)x5=6x5=30
2x(3x35)=2%15=30

[ 9

(~7) x5=-35and 5 x(-7)=-35
Hence verified. |
= (@th)+tc=a+(b+¢)
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2. Whole numbers
(0 xd)=x6=0%x6=0
0=x(4%x6)=0%24=0
3. Integers
((=5) * (—4)} < 6=20 «6=120
(=5) — {(-4) x 6)} = (5) * (24)= 120
4. Rational numbers

s 21 5 105
2 (1 4\_2 A4_8
__X[EX:T ~ 7 715 105

In all the above cases, we see that the answers are

same irrespective of the order of numbers.

Thus, associative property is tru¢ for multiplication

of numbers.

= (axb)yxc=ax{bxc)

Associative property for division of numbers
1. Natural numbers

(6=3)=2=2+2=1

3
G=(3+2)=6+ —2—

2. Whole numbers
(10+5)=2=2+2=1

5 2 4
10+(:—:2}=m-5=mx§—
3. Integers
= -'—_“6_:‘%—___6)(1
{(6)=T)=5="—%2= %73
7 e 3 _
6+ (7 5)= —6*5— 5

In all the above cases, we see that if we change the

arder of numbers, the answers are different.

Thus. associative property is not true for division of

numbers.

= (axb)+rc#a=(b=¢)

To summarise the associative property, we can say that:

w Mo . __ ) IS0 As_&omﬁ%for E __:: S
Number  ——JgaiGon |  Subtraction | Multiplication | Division
- Natural o Yes No Yes No

Whole Yes No Yes No
Integers Yes No Yes No
Rﬂlianal Yes Neo Yes No

Therefore, according to asseciative property,
(a+b)+ c=a+(b+c)and(axb)*xec=ax (b*¢)

aSOLven EXAMPLES

Example 27: Verify associative pmps.ri) for addition
and multiplication of the following numbers.

(i) 6.3 and 4 (i) 0, 2and 9
| 46 -7
(i) (-2), Sand (-3) (V) 575 % 5

Solution: 1f we have three numbers, g, h :md ¢, then
according to:

Qﬂ’

(a) Associative property for addition
(a+b)y+tec=a+(b+0)

(b) Associative property for multiplication

(@xb)yxec=ax(bxc)
(1 (6+3) 4=9+4=13and
6+(3+4)=6+7=13

—*—"—'

(6x3)x4=18x4=72and
6x(3Bx4)=6x12=T2
Hence verified.

(i) (0+2)+9=2+9=1! and
O0+(2+9)=0+11=11
(0%x2)x9=0x9=0and
Dx(2%x9)=0x18=0
Hence verified.

(iii) (-2 + 5) +(-3)=3+(=3)=0
and (-2)+ {5+ (3 =(-2)+2=0
(-2 = 5) % (-3) = (-10) * (=3) = 30 and
(2) x {5 % (3)} = (-2) x (-15)=30
Hence verified.

(4 6 =X 10 {=7) .3

W |35*5)5 5 )75 |5 )75 and

4 |6 [—?) 4 1
=2 —4| — _———=

5 |5 \5 5 3
GsH3)-%
— K[| — —%
5 5 5) 25

5
4 {6 (—7]} 4 [—4] —168
5 5 5 5 25 125
Hence verified.

Example 28: Solve both parts and compare the
answers. Are they same?

i [i_i]_ﬁ % E_(iﬁi]
V@l e ®ninTe

1 [E_&.EJ_&.% - E._:_(_G_-}.]
@757 s ® 7107 7%

Does associative property hold true for subtraction
and division of numbers?

Solution:
: ['i_i]_ﬁ S 215 22 -7
W@ T 1) 9 1173 33 33 33
'9'4691091019
{b}——(———):—( ] —_———=—
11 L1t o) 11 \ 33 11 33 33
2 2 [9_1]_E¢i_(i_9]
ccanseethal {0 11) 97 11 L1 9

(ii)(a)[ __)__ []_ l};ﬁ_ﬂxﬁ_“_@
17 17 776) 8 10273 9

O m1778) 1 17 3

11_48 11 51_33
17751 17 48 48
11 6y 3 11 (6 3
chanscethat{ﬁﬁﬁ]*§¢ﬁ+(ﬁ+g)

Hence, the associative property does not hold true

for subtraction and division of numbers.

Distributive property
Let us now learn about the distributive property of
“multiplication over addition and subtraction.
@!ﬂbuﬁve property of multiplication over
addition
iere are three numbers a, b and ¢, then
a¥(b+c)=axbtaxc

it Us check this property on various sets of

1. Natural and whole numbers
W:seethmz (5+8)=2x 13 =26 and
AXS+2%8=10+16=26

2, Integers

We see that (=5) x (3 +4) = (-5) x 7=-35 and
(=5) %3+ (=5)*x4==15-20=-35

3. Rational numbers
We see that

FHC M)

[-2] 3 (—2] (I [-2] ~10 -1
= | =—fl M= =i =S e ==
5)4\5) 2 2 \10) 20 2

Thus. multiplication is distributive over addition for
all sets of numbers.

3_1)



—7—?—

Distributive property of multiplication over 2, Integers A
subtraction We see that (-5) x/(3 —4) =(-5) X -1 = S and \;EXERCISE 1.4
If there are three numbers a, b and ¢, then (5)*3-(5)3a==15120=9 . :
a¥(b-c)=axb-axc 3. Rational “umb‘f:f' . 5 : 1. iﬂ;l:t‘rhoﬁ ﬂlﬂpa;tts and compare the answers. (ii) (a) (8—3)—2 b)&-(3-2)
_ i =2 = Are they the same? 5.0y ' 5 (0 —7
Let us check this property on various sets of We see that [T]x[z—;}-)=(—?]x[z] they . = | | _(1.10__(&) (5-0)-7 (b) 5-(0-T7)
: 5 2] \3 (i)(a) O+8 (b) 80 (iv) (@) {8 =4} -5  b)(F)-(4-3)
numbers. =2 -1 (i) (a) 6-3 (b)3-6
1. Natural and whole numbers 320 10 and '-(jiij (a) 0~ i ('b) s 6. Solve both the parts and compare the answers,
ikt P = 1 St | by e _2]';3:.-_' WO - W | renese
and2x8—-2x5=16-10=6 (?)XE_[? 2 20 \10) 20 10 : Sommm - . .. P (i) (a) (6 9]+3 (b) —+[9 2}
Hence, both the values are same. However. ifthe  phyg multiplication is not always distributive over oo Fﬂ!’lﬁ s and compare the answers. 12 6/ 3 6 3
- - . itrst $ - ; N 3 aL w Am‘lhgy lhesa!m? 4 - 3
first number inside the bracket is smaller than o hiaction for natural and whole numbers but it is 5 e (i) (@) +2]+_L (b) _+[ 2 = 1 }
the second, say *5 — 8" we cannot say this as we always distributive over subtraction for integers and (@) =+- (b) 3 = ' \7 7] 10 7 \7 10
cannot find the value of 2 = (5 - 8). rational numbers. 1 32 5 74 (7 4 7 4
(i) (@) —+— (b) =+— Ginike) ﬁ"“]—a &) ?—(‘1-“] "
4 1 1 4 , . Y 2 2 >
a Sowvep EXAMPLES (iii) (a) S5 (b}'-———. (iv) (a) %—%)—E (b) -]_—]-—[l%—‘—;]
i \ I '
- Verify { Ang. Example 30: Solve both parts and compare the : "9 - - : -
Example 29: Verify the following ' np o e g - () (8) ﬁ 1 i (b) i B _?_ 7. Solve both the parts and compare the answers,
) answers, Are they same? . 13 13 13
(i) -3 x (4—5)=—3*x4—(-3) %5 | ., - | Are they the same?
o o Gy (@) Ex[i__) (b) W B imbﬁﬁiﬁﬁm aﬁd'compare the answers, (i) (@) (6x1)x4 (b) 62 ( 1% 4)
) SR =F 355 . a) [(-=2)* 3] x (-2) = (5% 3
Dkt éx(u““i] B) Sxit+2x— {i)(a)éxfl ' FA%S i) (@) (14=T) 52 (b) 14+ (7
Solution: (11) (a) g \17 17 (b) 17 817 @(‘ﬂ (-5)%(-2) (b) (~2) * (~5) (_Lll) a) (14 =T7)+ (b) 14+ (7+2)
(i) LHS=-3x (4=5)==3x(-1)=3 Solution: (iii) (a) 3+8 (b)8+3 (iv) (@) {(-8)=4]=(B) (b) (B) =143}
RHS=3x4-(-3)x5==12+15=3 _ 6 (9 4) 6_5 10 ﬁ‘?-) @) (9=63) (B)(H3)=9) %. Solve both the parts and compare the answers.
LHS = RHS =3 () (2) ?{ﬂ T CTREE the parts and compare the answers.  Are they the same?
Are they the same? . (64 | 6 (4 1
Hence verified. & 9 6 4 6 8 10 Rl (1) (a) _x_]x._ (h) — (_ _)
e TR I TRETRE TR ¥ D) S x2 o) 2,8 778) 2 PR3
(ii) LHS 91 _ : -.;, . 11 7 ST (i) (@) (11 X—S]K 2 (b) (—5- o)
e 6 (9 9 - T i) (a) | =%— [x— __.;.;_.]
Hix[§+l]=ix[3+g}=ix(1]=g We can see that o [ﬁ—ﬁ]=() 1 9 il 3 7 (b) 7.8 ‘[_'6 _”- =3 =37
~7°\6°3) 7 \6 6) T A6} 3 | Rl E 18 =6 (iii) (a) (i‘.+-'.]+:4_ (b) __( L +:4_]
RHS (m{aﬁ [“ i}zix‘izi 5.9 . —9 3 "6 2) 6 26
776 73 21 21 21 3 (b)3x11+3x6_33 18 _ st 3 ey 114 4 1 L8 7)) 3 8 \7 7
Ny = W) fa) —+ — —— g
LHS = RHS = = 8717 8 17 13 136 136 8 R E R T ® 55 9. Salve both the parts and compare the answers.
3 3 1 3 6 : S _ A el
M We can see that 3 = [”""E]:g.xl—"‘x‘; l%!!!pal_’tsamd_cnmpare the answers. Are.’.rheythesame._
Hence verified. 8 \17 17) 8 17 8 1 v the same? (i) (@) 7% (22 -4) (b)7x22-7x4
W) (-2 51 +7 (b)) 2+(G5+7) () (@) (3)*(5+2) (b)Y (3)#5+(3)=2

3_3)
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L ek 5, Find the value of: : :
1) X (6 (=2 = - - 9\ (- -
e e s o5 T () 33—+ i =21 v O3 [ (EheAE)S
(B) (—h1) % 6 =(=11) X (= . 7 3 21 TRETIEE e |
(iv) ()7 % {2~ 12} 4){ f’__ _2 il :__2.+]__1 ) é-l+-—7 10, Evaluate the following,
0) 7x (2)-T* (12) (i) (2) 5713 5 e }ol- 15 § 4 12 i [ 9 -"4] (i 2)
10, Solve both the parts and compare the answers, 4 6 4 x( i] 6. Divi el ol owmg 12 27 11 40
Are they the same? L (i) —by— (ii) Eby_j (4 (28) (=5 26
e 7}{['2_ 3] o L2 13 3 2 } 3 i 1330
D E2) Bl iy =Rk el == el === =, 11 6 4
39 4 379 3°4 (w)(a[ ] {(3] 7 (i) b}' (i )—2shy5 P )(_5 26] (5 21)
; - ’ 1l e A
it) (a) a X —5-+—‘— = v _3 = _7. X :E 7. Addthe;n-oductof-—g andZ to the product of T 50
@ "3 )2 n) ®\Z)"\3) 2 )7 2 .6 j 3
| e I I8 46
3 {55 )
l : 4 |
8. Divide —Ehyg— and add the quotient to the - _ )
W™ Quick RecawL 19 —-76 11. Verify the following.
aum of = and 2. (i) (=6) % {4+ (-3} =(-6) %4 + (-6)% (-3)
: “ ) -a _3 7 L D N _6 .
include 9, Fill in the box by the correct number. @) ¢ {2,“ i‘{“‘{_ 3) o e
: are | Counting numbers -- =3 .4 % ' :
Natural numbers ———1 ) 1.2 (1) ',_"'7—‘[]""6_’ 4 [3 (-1 4 3 4 [=1
l which are Addition and (i) (—6) %[ ( —3)><(—4)]=[(—6)XD]>~:(—4) 5 17 \2 § 7 5 \2
Multiplication is R Multiplication 5 ~3 17 -9)_[(-5Y) 10
distributive over [wh | e « Associative under [ ] xO=2x2xl0 [_] [_)__
incistoe Ve Ve ole numbers numbers Addition and | (iii) < D 20 (i) 3 g i8) 9
= e Multiplicati _ . .
sl l which are . rgihatin - v (_—6)+{—7)+(—1l)=|]+-(—6)+(—?) 9\ (=5} (9)._10
Mult'iph{':&lmﬂ o are Whole numbers I 4 (3 3 4 5 . N _5_- e 18) 5 x;
o ioh Ioegers ] apd e psgaives o )O3 |
lwhieh are i - - '
areinthe {
formof | g here pand g .
Rational numbers ———* qra integers and ‘
g=0 MR Face THe CHALLENGE
1. Get Etumber 24 by only using the numbers 8, 8, 3, 3. You can use the signs of addition, subtraction,
g & multiplication and division.
RevisioN EXERCISE B 2. Fill in the boxes with appropriate numbers,
1, Write the following as rational numbers. 3. Evalngte the following. 2 — T = 8 =
()4 (i) 349 @0 (iv) 16 (i) {(-6) * (-2)} = {=1) = (-4} <) O R e ‘ = [=2]
. LT W o el sk B8 (i) {10—8 +(-4)} * {16 = (-8)} ‘ J > |—=| |—=|1]
it S i) {17456 = (D= (D) | Vs G R — Y —
Y 9 ) (1820 (O3 HEH=CD) i e M e E ]
e (11) E— (m) —( Ny = 4. The product of three integers is (~1000), If | L. - o
(i 80 95 i gf (he integers are (-8) and (~125). ﬁmlf - Create two more such statements with boxes for your friend to solve.
the third integer, 1



