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Knowing the Numbers

Recall what we have learnt in previous class about integers. We studied that integers comprise of whole numbers
and negative numbers. We also learnt about the representation of integers on the number line, their comparative
values, absolute value of an integer, addition and subtraction of integers. Let's briefly revise the main points again.

(4?) Integers

Acombined set of negative numbers and whole numbersi.g, {........ -5,-4,-3,-2,-1,0,1,2,3,4,5, ......... 1
[In this set, all the natural numbers are positive integers and others are negative integers except'0’.
0(zero) is neither positive nor negative.]
Absolute Value of an Integer
The absolute value of an integer is the magnitude of the numerical value of an integer regardless of its sign
(direction). Itis denoted by the symbol ‘| |”. The absolute value of an integer is always positive or 0 {zero).
Example : |-5 |=5

|-6+4|=]|-2]=

|7-3-4|=]0]=0

Also, the corresponding positive and negative integers have the same absolute value.
Example : |25|=25and[-25]=25

(‘:3%) Ordering of Integers

Integers and whole numbers obey the same rule in their ordering when represented on a number ling, i.e. an
integer represented to the right of any integer is greater than that integer and vice-versa.

Examples : 8>6,5>3,3>1,-1>-3,-3>-5,-7>-8

< | l l | l ! | | ] ! l l l l l l l
~ I 1 1 I 1 1 I 1 | 1 I 1 1 1 1 1 1

-8 -7-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8
1. Forevery positive integer placed to the right of zero, there is a negative integer to the left of zero
placed at the same distance from zero.
2. Zeroisgreaterthan every negative integer and less than every positive integer.
<) 3, Everypositive integer is greater than every negative integer.

?&tcts to Knor

O Thebeginning of integers dates back to Babylonia around 4000 years back.
O Thefirst evidence of the use of negative integers had been found in China around 300 BC.

(‘:8%) Addition and Subtraction of Integers

1. Whentwo integers with the same sign (either positive or negative) are added, their absolute values are added

and the common signis assigned to their sum. —~-y
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=
(+75)+(+25) = 100
(=35)+(-15) = -50

2. When two integers with different signs are added, first the difference of their absolute values is found and it
carries the sign of the integer having greater absolute value.
(+30)+(-12) = 18 (-30)+(12) -18
(+12)+(-30) = -18 (-12)+(+30) 18

3. When we have to subtract two integers, we change the integer to be subtracted into its corresponding
opposite integer and then the two integer are simply added.

(+18)—(+13)=(+18)+(-13)=5 (—18)—(—13)=(-18)+(+13)=-5
(+13)—(+18)=(+13)+(-18)=-5 (—13)—(—-18)=(—13)+(+18)=5
(+18)—(—13)=(+18)+(+13)=31 (—18)—(+13)=(—18)+(—13)=-31
(+13)—(—18)=(+13)+(+18)=31 (—13)—(+18)=(-13)+(-18)=-31
Example 1 : Addthefollowing:
(a) (-30)and(-15) (b) (-6)and18 (c) 4and(-12) (d) (-52)and25
Solution : (a) (-30)and(-15) (b) (—6)and18 (c) 4and(-12) (d) (-52)and 25
= (-30)+(-15) = (—-6)+18 =4+(-12) = (-52)+25
= —45 =12 = -8 = (=27)
Example 2 : Subtractthe following:
(@) (-8)-(-8) (b) 17-(-33) () (-21)-(=8) (d) 20-(-14)
Solution : (a) (-8)—(-8) (b) 17-(-33) () (-21)-(-8) (d) 20-(-14)
= -8+8=0 =17+33=50 =-21+8 = 20+14
=-13 =34

% { Exercise JIE)

1. Arrangethefollowingintegersinascendingorder:

(a) —28,7,1,3,-7,-12,-1 (b) 11,-4,8,3,-5,1,6
2. Arrangethefollowingintegersin descending order:

(a) -12,15,6,-14,-10,3,-7,9 (b) -16,14,2,6,-8,-10,0, 8,13
3. Writethe absolute value of the following :

(a) |-27+ e8| (b) |21-18] (c) [-83+0] (d) [72-99]|
4. Addthefollowing:

(a) 33+(-17) (b) —180+212 (c) 0+(-919) (d) (-815)+(-913)
5. Subtractthe following:

(a) —32—(-48) (b) (—=45)—(+92) (c) —8—(—15) (d) 165-(-319)
6. Whichvalueishigher?

(a) —4°Cor7°C (b) O°For —4°F (c) —17°Cor—14°C (d)  44°ForOQ°F
7. Complete the following sequences:

(a) -15,-12,-9,-6,-3, / , , (b) 45,51,57,63, , , ,
8. Writethe opposites of the followingintegers:

(a) =15 +17 (b) =220 -110

(c) —11+227 (d) 0+1

(e) =1000+1 (f) —99 —88
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(‘?}) Multiplication of Integers

In previous classes, we have learnt that multiplication is nothing but repeated addition. Therefore, we can find the
product of any two integers using repeated addition method.
Example : (+4)x(+2) = (+4)x2 = (+4)+(+4) = 8
(—4)x(+2) = (-4)x2 = (-4)+(-4) = -8
Onthe numberline, (+4) x (+2) means moving to the right of zero 2 times in steps of 4.
+4 +4

2 1 0 1 2 3 4 5 6 7 8 9 10 11
Similarly, (—4) x (+ 2) means moving to the left of zero 2 timesin steps of 4.
—4 —4

I I
-9 8 -7 6 -5 4 3 2 -1 0 1 2

N

Multiplication of Two Negative Numbers
Observe the following patterns:

(-5)x4 = (-20)
(-5)x3 = (—15)
(-5)x2 = (-10)
(=5)x1 = (-5)
(-5)x0=0

Here, we observe that when the multiplier is decreased by 1, the product increases by 5. Using this fact, we can
proceed like this:

(=5)x(=1) = 5
(=5)x(=2) = 10
(=5)x(=3) = 15
(=5)x(—4) = 20

From the above given examples, we conclude that the product of two integers is the product of their absolute
values and their signs are as follows :
(i)  Theproduct of two positive integers carries positive sign.
(+9)x(+8)=72
(+12)x(+7)=84
(i)  Theproduct of two negative integers carries positive sign.
(—15) % (—6)=90
(-9)x(—8)=72
(iii) Theproduct oftwo integers with opposite signs carries negative sign.
_F17)x(+4)=-68
y o (=7)x(+13)=-91

facts to Know

- O Formultiplyingintegers we use the following rules :

2

N

(i) Productoftwo positive integers is positive (i.e. +x+=+)
(i) Productoftwo integers with opposite signis negative (i.e. +x—=—or—x+=-)
(iii) Productoftwo negative integers is positive (i.e. —x—=+)
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Example 3 : Find the product of the following :
(@) (—13)x9 (b) (-15)x(—15) (c) (+17)x5 (d) (+6)x(-19)
Solution : (a) (-13)x9 = —117 (minusxplus=minus)
(b) (-15)x(=15) =225 (minusxminus=plus)
(c) (+17)x5 = 85 (plus x plus = plus)
(d) (+6)x(—19) =-114 (plusxminus=minus)
Example 4 : Findthe value of the following :
(a) (-12+7)x5 (b) (-2)x(—4)x4 (c) (-4-5)x(-5) (d) (-6+11)x(—2+3)
Solution ¢ (a) (-12+7)x5 (b) (-2)x(—4)x4
= (-5)x5 first we multiply—2and-4
=—-25[ —x+=-] (-2)x(-4)=8[ —x-=+]
Now, multiply
8x4=32
(c) (—4-5)x(-5) (d) (-6+11)x(—2+3)
= (-9) x(-5) =5x1
= 45] —x—=+] = 5[+x+=+4]

Division of Integers

It is well known that division is the inverse operation of multiplication. When we write 8 x 4 = 32, we can say
32+4=8and32+8=4.Itmeans, for each multiplication statement there are two division statements.
So,when (—7)x8=-56, then
(-56)+(—-7)=8and(-56)+8=—=7
Also,when (—4)x(-7)=28, then
28+(-7)=—4and28+(-4)=—7
Some more examples:
(—5)x8=(—40) So,(—40)+(-5) = 8and(—40)+8=(-5)
(—14)x(-3)=42 So,42 +(-14) = —3and42+(-3)=(-14)
(—6)x8=(—48) So,(—48)+(-6) =8and(—48)+8=(-6)
A4x(—17)=(—68) So(-68)+4 = —17and (-68)+(-17)=4
Fromthe above examples, we can draw the following conclusions :
(i)  When dividend and the divisor have the same sign (either both positive or both negative), the quotient
carries a positive sign.
(i)  When dividend and divisor have different signs (one positive and other negative), the quotient

carries a negative sign.
o)

(i) —+—=+ (i) +++=+ (iii) —++=- (iv) ++—=-

Example 5 : Determine the quotient for the following :
(a) (-76)+(-19) (b) 75+(-15) (c) (-69)+23 (d) (—48)=(—4)

& 3 % 2
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Solution : (a) (-76)+(-19) (b) 75+(—15)
-76 75
= —=4 L, ———= = ——= —5 St —=—
ErERE +] I (-5) [..+ ]
(c) (—69)+23 (d) (—48)+(-4)
-69 —-48
:—:—3 =t =— :—=12 L, —=—=
3 (=3) [ —++=-] y [ —+—=+]
Example 6 : Findtheinteger which gives (-54) when multiplied by (- 6).
Solution : Lettheunknownintegerbex,
Accordingtothe question,
x%x(—6)=(—54)
_To4 o
= x="g =9 [ —+-=4]
wt
E5 o
i Exercise m
1. Multiplythefollowing:

6.
7.
8.

(a) 21andO (b) (=12)and (-12) (c)
(d) (-11)and(-12) (e) (—7)and 11 (f)
Find the product of each of the following:

(a) 16x(=5) (b)  (=6)x (=3)x(=3) (c)
(d) (=15)x(-6) (e) (-10)x(-9)x5x4 (f)
(g) (-2)x(-5)x(-6)x0 (h) 2x3x4x(-5)x(=5)

Fillin the boxes for the following :

(@) (=12)x(-2)x(-4)= | (b)  (=2)x(-2)x2x2= | (c)
(d)  +(=25)=(-3) (e)  (=24)+  [=(-6) (f)
(g) 66+ |=(-11) (h)  84+(-12)= | (i)

() (=5)x(=2)x10=

Determine the quotient for each of the following :

(a) (=20)+(-=1) (b)  (=72)+6 (c)
(d) 36+(=3) (e) (—126)+6 (f)
(g) (=117)+(-13) (h)  (-14)+(-14) (i)

(j) (=100)+(-10)

Simplify and find the absolute value of the following :

(@) [(-5+6-=5)x(=3)] (b) [(-18)+3] (c) H(=8)=(=4)}+(=2) |
Find the integer which gives (-51) whenitis multiplied by (-17).

Find the quotient when divisor and dividend are (—4) and (—48) respectively.

Aninteger when divided by —7 gives 12. Find the integer.

Mathematics-7
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(=192)and0
(—24)x5

5x4x3x2x%x0
(—10)x(-10)x 10

80+(-8)=
123+
[(=2)x

=(-41)
[]+6=-1

(-26)+13
(-111)+(-3)
(—81)+9

*
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(d) [(=5)x(=5) = (=2) x 2]
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Also,
_— (=7)+1=(-6)So,—6isthe successor of (-7).
10 Mathematics-7
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((?3) Properties of Integers

Properties of Addition
Closure Property :1f aand b are two integers, then a + b will always be an integer.
Examples : (-7)+(-8)=-15
(-2)+4 =2
18+(-12)=6
(-16)+(-12)=-28
Commutative Property : If aand b are two integers, then their sum remains the same, irrespective of the order, i.e.
a+b=b+a
Examples : (-12)+(-16)=(-16)+(-12)=(-28)
(-5)+47=47+(-5)=42
10+ (-65)=(-65) +10=(-55)
(—17)+(-18)= (—18) +(—17)=-35
Associative Property : If a, b and c are three integers, thena + (b + ¢) = (a + b) + c. While adding these integers it is

not necessary to add it in a particular order of their occurence. We can do it by grouping them as per our
convenience.

Examples : [(-8)+7]+(~15)=(-8)+[7+(-15)]

= (-1)+(-15)=(-8) +(-8)

= (-16) =(-16)

Let’s see another example :

[((=7)+(-8) ] +(-11) = (=7) + [(-8) + (-11)]

= (-15)+(-11)=(-7) +(-19)

= (—26) =(-26)
Additive Identity : If O (zero) is added to any integer, its value remains same. Thus, foraninteger'a’,a+0=0+a=a
Examples : (-29)+0=(-29)

0+(—35)=(-35)
Additive Inverse : The sum of an integer and its opposite is always zero. If ‘@’ is an integer, then (—a) is its opposite
and vice versa such that a+(-a)=0=(-a)+a

Examples : 29+(-29)=0=(-29)+29
(-18)+18=0=18+(-18)
(-95)+95=0=95+(-95)

In the above given examples, the integers of each pair, i.e. (29,-29), (18, —18) and (95, —95) are additive inverse of
eachother.

Propertyof 1:1f1lisaddedtoanyintegers, it givesits successor.
Examples : 11+1=12

So, 12 isthe successorof11.

-
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Properties of Subtraction ".’..' .
Closure Property : Ifaand b are two integers, then a—b will always be an integer. ‘ " o
Examples : (-4)-(-8)=4 ;
(—8)—-12=(-20)
4-11=(-7)

(-17)-(-14)=(-3)
Commutative Property : If a and b are two integers, then, a —b # b — a. It means commutative property is not
applicable for the subtraction of integers.

Examples : (=7)—(-4)=(-3)but(-4)-(-7)=3
11-(-17)=28but(-17)—11=(-28)
(—4)-18=(-22)but18—(-4)=22
Associative Property : If a, band care three integers, then (a—b)—c#a—(b—c). It means associative property is
notapplicable for the subtraction of integers.
Examples : [(-2)-4]-(-7)#(-2)-[4-(-7)]
= (-6)—(-7)#(-2)-11
=1#-13
Property of Zero : 1f 0 (zero) is subtracted from any integer, its value remains same. Thus, for aninteger ‘a’,a—0=a
Examples : (-32)-0=(-32)
(=75)—0=(=75)
99-0=99
Property of 1:If 1is subtracted from any integer, it gives its predecessor.
Examples : (-23)-1=(-24)
83-1=82
(-87)—1 =(-88)
Inthe above given examples, the integers (—24), 82 and (—88) are predecessors of (—23), 83 and (—87) respectively.
Properties of Multiplication
Closure Property :Ifaand b are two integers, then a x b will always be an integer.
Examples : (-7)x(-8)=56
(-8)x4=(-32)
7x(-3)=(-21)
11x12=132
Commutative Property : If a and b are two integers, then their multiples remains the same, irrespective of the
order,i.e.axb = bxa
Examples : (-7)x(-12)=84=(-12)x(-7)
4x(-9)=(-36)=(-9) x4
(-13)x6=(-78)=6x(-13)
17x5=85=5x%x17

Associative Property : If a, band c are three integers, then a x (b x ¢) = (a x b) x c. While multiplying these integers it
is not necessary to multiply it as a particular order of their occurrence. We can do it by grouping them as per our

convenience.
-
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Examples : [(-5)x6]x(~7) =(-5)x[6x(-7)]
(-30)x(=7)=(-5) x(-42)
= 210=210
Let’s see another example:
[(=12)x (=5)] x(=2) = (-12) x[(-5) x (=2)]
= 60x(-2)=(-12)x10
= -120=-120

Multiplicative Identity : If 1is multiplied to any integer, its value remains same. Thus, for aninteger ‘a’

axl=1xa=a
Examples : (-87)x1=1x(-87)=(-87)

43x1=1x43=43

(-27)x1=1x%x(-27)=(-27)

Multiplicative Inverse : The multiple of an integer and its multiplicative inverse is always 1. If ‘a’is an integer, then

( % )isits multiplicative inverse and vice-versa such that

ax—=1=—xa
a a

Examples : (-15)x L 1= x(15)

(-15) " (-15)
1 S1= 1
(—43) (—43)
Distributive Property :1fa,band care three integers, then

(-43)x x(-43)

ax(b+c)=(axb)+(axc)
It means multiplication distributes over addition.
Examples : (=7)x[4+(-8)] = [(-7x4)]+[(-7) % (-8)]
= (=7)x(-4) =-28+56
= 28=28

)

Properties of Division
Closure Property :If aand b are two integers, thus a+ b will not always be aninteger.
Examples : (-2)+5=-0.4

2+3=0.6

(—4)+0=notdefined

(-7)+(-28)=0.25

Commutative Property : If a and b are two integers, then a + b # b + a. It means commutative property is not

applicable for the division of integer.
Examples : (—4)+(8)#8+(-4)
= —-0.5#-2

12
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Let’ssee anotherexample: ‘t‘i’ :
: O.
(~12)+ (~4) #(~4) + (-12) @
= 3#0.3 '

Associative Property : If a, b and c are three integers, then (a+ b) + c#a+ (b + ¢). It means associative property is
not applicable for the division of integers.
Examples : [(-16)+4]+(-2)#(-16) <[4+ (-2)]

= (-4)+(-2)#(-16)+(-2)

= 2#8

Let’s see another example:

[(—24) = (-4)] +6#(-24) = [(-4) + 6]

= 6+6#(-24)+ (—_4)

= 1+#36 6
Property of 1:1fwedivide anyintegerby 1, it givesthe sameintegeras quotient. Foranyinteger'a',a+1=a
Examples : (-29)+1=(-29)

(=75)+1=(-75)
Property of 0 (zero) : If we divide zero by any integer, the result is always zero. For any integer ‘a’,
0+a=0
Example : 0+-92=0
0+345=0
0+645=0

facts to Kanow

O Zerodivided by aninteger is always zero.
O Anyintegerdivided by zerois not defined.

Example 7 : Sum of two integers is (—73). If one of the integers is 46, find the other integer. Also verify the
answer.

Solution  : Lettherequiredintegerbe ‘X’
Accordingtothe question,
Xx+46=(-73)
= x=(-73)-46
= x =-119
Hence, the required integeris (—119)
Verification:
-119+46=-73
= —73=-73
Example 8 : Subtract the sum of (-75) and (—47) from the multiple of (-8) and (-12).
Solution : Sumof (—75)and (—47)
= (-75)+(-47)
= =122

w o Mathematics-7
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i? Multiple of (-8) and (-12)
&y = (-8)x(~12)= 96
.. Therequired difference= 96—(-122) = 218
Example 9 : Subtractthe sumof16,14 and (-7) from the sum of 7, 19 and the additive inverse of 16.
Solution : Sumof16,14and(-7)
= 16+14+(-7)= 23
Additiveinverse of 16is(-16),
Sumof7,19and(-16)
= 7+19+(-16)= 10
.. Therequired difference= 10—-23= (-13)
Example 10 : In a quiz competition, Rahul scored 70, (—20) and 40, whereas Saurav scored 50, 0 and 20 in
three successive rounds. Who won the quiz competition and by what margin ?
Solution : Rahul’'stotalscore = 70+(-20)+40 = 90
Saurav’stotalscore = 50+0+20 = 70
Rahul’s scoreis 90 and Saurav’s score is 70.

So, Rahulwon by the margin of 90—70=20.

Example 11 : Evaluate the following using distributive property :

(a) (-6)x97 (b) (~7)x1002
Solution : (a) (-6)x97=(-6)x(100-3)
= [(-6)x100]—[(—6) x 3] (by distributive property)
= (—600)—(-18)

(-600) +18 =(-582)

(b) (=7)x1002=(-7)x(1000+2)
[(=7) x 1000] + [(=7) x 2]
(=7000) + (—14) =(-7014)

Example 12 : Asubmarine descends into sea water at the rate of 12 km per minute. What will be its position
after 15 minutes?

Solution : Since the submarine is going down, so the distance covered by it will be represented by negative
integer.

(—12) km
(-12)x15 = (-180)km

It means, after 15 minutes the submarine will be 180 km below the surface of sea water.

Change in position of the submarine in one minutes

Position of the submarine after 15 minutes

Example 13 : A room heater starts raising the temperature at the rate of 2°C per minute. Ankit feels
comfortable at 34°C. In how much time will Ankit be happy ? [ If current temperatureis 0°C]

: . 34 _
Solution : Timestaken byroomheatertoreachat34°C= > =17 min

Hence, after 17 minutes the temperature of the room will reach at 34°C that will make Ankit happy.

Mathematics-7
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l Exercise w
Fillinthe blanks:
(a) 20+ |=—1 (b) ~ +25=-1 (c)  +6=0
(d) 13-(-13)= (e) (-17)x | =16x(-17) (f) (~243)x0=
(g) (-5)x — =1 (h)  (F10)x[(=5)+7]=[(-10)x  |]+[( |)x7]

|
(i) x[3+(=4)]= [(-8)*x3]+[(-8) ]

(j) [10x  |]x(-6)=10x[(-5)x(-6)]

Write T for True and F for False for the following statements :

(a) (=5)x7=-35 (b) (=5)x(-4)x2=5x2x(-4)
(d) (-18)x0=-18 (e) (-8)x(-14)x0=0

Calculate the following using suitable arrangements:

(a) (127x8)+(127x12) (b) 105x7

Prove the validity of the following using property of multiplication:
(a) [57x(-127)]1+ [(-23)x57] (b) (-8)x[(-12)+(-16)]
(c) [(21)x[(=5)+(=7)] (d) [(-105)x91]+[5x91]
Evaluate the following using distributive property:

(a) 18x102 (b) (-5)=1003 (c) 89x14 (d) (-37)x97
Aninteger divided by (—13) gives 9. Find the integer.

Find an integer which when multiplied with (-8) gives 72.

Tanya throws a stone 52 m vertically up in the air which later settled on the bottom of a lake 60 m deep. Fi
the total distance covered by stone.

o~

| (¢) (-4)-(-8) =—12
(f) (-12)+4=4+(-12)

Integers are the combined sets of negative numbers and whole numbers.

The absolute value of aninteger is the right magnitude of the value of an integer regardless of its sign.

Onanumberline, everyinteger to theright of zerois greater than the integers to its left and vice versa.

Ois neither negative nor positive.

Addition of integers follow closure, commutative and associative propertyi.e.,

(a) Thevalueofsum oftwointegersaandbisinteger. (b) a+b=b+a

(¢) {a+b)+c=a+(b+c)

Subtraction of integers follow only closure property. The value of subtraction of two integersaand b is integer.

Multiplication of integers follow closure, communicative and associative propertyi.e.,

(a) Theproductoftwointegersaandbisinteger. (b) axb=bxa

Integers follow distributive property, i.e. for any three integersa, bandc,

ax(b+c)=(axb)+(axc)

For division of integers

(a) Thequotient carries a positive sign when dividend and divisor have same sign (either positive or negative).

(b) The quotient carries a negative signs when dividend and divisor have different signs (one positive and other
negative).

Foranyinteger ‘a’,

(a) a+0isnotdefined (b) 0+a=0 and (c) a+1=a

(c) (axb)xc=ax(bxc)

Mathematics-7
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(c) (-125)+(-75)+188+(—38)+25

nd

/

15

‘

| N X 20" imm M ' \
5y 4 n o :;: 2% 5 E "] "#"



P

MULTIPLE CHOICE QUESTIONS (MCQs)
Tick (v') the correct options:

(a) Which ofthefollowingis correct ?

(i) a+0=0 (i) 0+a=notdefined

(i) 0+a=0 | (iv) 1+a=a
(b) Thesmallest positive integeris:

(i) o (i) 1 (i) 99 | (iv) 1000
(c) Theadditiveinverse of (-7)is:

(i) 1 (ii) —; (iii) 7 | (iv) Noneofthese
(d) The r?mltiplicativeinverseof7xis:

M L (i) 7 (i) 2% (iv) (=7x)

7x X 1 T

(e) Which ofthe followingrelationis correct ?

(i) (-24)+(-4)=(-6) (i) (=72)+8=(-9)

(i) 20+(-10)=2 (iv) (-30)+(-3)=-27

(f)  Whatisthe value of expression:
{(<15)+4+(-7)}+{(-3)-9+18}

(i) 2 (i) -3 (iii) 4 ] (iv)e
(g) Theexpression 103 x (—35) can be re-written as which of the following expression ?
(i)  10300-105 (i) —10300+ 105
(iii) 3500+ 105 | (iv) =3500-105
Find the product of the following :
(a) (-13)x(-11) (b) (-4)x16 {c) (-6)x(-15) (d) (-125)x8
Find the quotient:
(a) (-64)=(-16) (b) (-84)+4 (c) 0+(=7)
(d) 168+(-8) (e) (-216)+(-6) (f)  120+(-15)
Simplify:
(a) {(-80)+16}x(-2)+6 (b) [{(=3)-(=4)}x{(-6)+(-8)}]
(¢} {(=7)x(=5)x(-6)}+(-15) (d) [24+{(-6+18)-6}]
Find the product using suitable properties as:
(a) (-17)x29 (b) (-51)x13
(c) {(-47)x21}+(-47) (d) [(—24)x37]+[(-24)+13]
(e) (99%17)+(17%101) (f)  (~12)x25x6x (—4)

A monkey is trying to reach at the top of vertical slipperly pole 25 m high. In one jump he goes up by 3 m but

slips by 1 m. In how many moves he will reach at the top?

Rinku gets T 1500 as pocket money per month. He spends X 750 eating outside and ¥ 300 as donation to a

charity organisation. Find out Rinku’s saving at the end of the year.
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Every floor of a 20 storey buildingis 5 m high. If a lift moves 2 metres every second, how long will it take

to move from 3rd floor to 15th floor.

Procedure The gameisto be played ideallyamong 2 to 4 players.
Step1 Take a white coloured chart paper. Cutitin squared shape.
Take a chart paper and draw a 9 x 9 grid on it using sketch pen.
32 33 34 35 36 37 38 39 40
31 30 29 28 27 26 25 24 23
14 15 16 17 18 19 20 21 22
13 12 11 10 9 8 7 6
-4 -3 -2 -1 0 1 2 3
=5 -6 -7 -8 -9 -10 -11 -12 -13
=22 =21 =20 -19 -18 =17 -16 =15 =14
-23 =24 =25 -26 =27 -28 -29 -30 -31
-40 -39 -38 | =37 -36 -35 -34 -33 -32
Step 2 Write the integers starting from —40to 40 as shown.
Step 3 Keepthe counters at0. [ Each player will play with only counter].
Step 4 Rulesto be followed:
Each player will choose two cards from the pack of 10 cards randomly. (Integers hidden on other side)
The player has to multiply the integers shown on the card. For example, the appearing numbers are
(—4)and 5. So, (-4)x5=(-20). The player will put his counter at (—20) on the board.
Step 5 Now its turn of the next player sitting next to the first player.
Step 6 If the product is positive, the counter will move towards 40. If the product is negative it will move
towards (—40).
Step7 Each player gets another chance to choose two cards after the completion of the first round
Step 8 The player whose counter crosses 40 first is the winner.

: 10 square-shaped one coloured cards with integers from—-5to 5
mentioned on it, square paper sketch pens and different

coloured counters.
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Rational Numbers

When one starts learning Mathematics, he first starts with counting numbers, i.e., 1, 2, 3,4, 5, 6 (Natural

Numbers). Then he learns about 0 and numbers beyond 1 (Whole Numbers). Knowing about the negatives of

natural numbers he learns aboutintegers. Suppose one hasto find out a part of awhole or a part of a set of objects,
he may or may not get the desired result. Therefore, we need to extend the set of whole numbers so as to make the
division of whole always possible. This new set of numbers is termed as the set of rational numbers. Here, rational
number is any number that can be written as a ratio of two integers. It means a number is rational, if it can be
written as a fraction where both numerator and denominator are integers.

The word 'rational' originates from the word 'ratio' because rational numbers are the ones that can be written in
ratioform, p where pand qareintegersand g#0.

Before knowing more about rational numbers, let’s refresh the basics of number system.

Natural numbers : The counting numbers are called natural numbers. Thus, 1, 2, 3,4, 5 ..... are natural numbers.
Whole Numbers : All natural numbers including O (zero) are called whole numbers. Thus, 0, 1, 2, 3...... are whole
numbers.
We also learnt these properties related with whole numbers:
(a) Thesum oftwowhole numbersisalways a whole number.

Example : 0+8=8

17+25=42 Division of integers
29+97=126 by zero is not

(b) The product of two whole numbers is always a whole number.(~ defined.

Example : 0x17=0 e 7:0=0
8x15=120 (~6)=0=0
7x19=133

(c) Thedifference of twowhole numbersis not always a whole number.
Example : 57-30=27
0-68=(—68) (Notawhole number)
75-87=(-12) (Notawholenumber)
(d) Thedivision of two whole numbers does not always give a whole number as quotient.
Example: 12:3=4
14+6=2.3 (Notawhole number)
49+7=7
Integers : The whole numbers with the negatives of natural numbers are called Integer.
Thus,.....—4,-3,-2,-1,0,1,2,3,4, ...... areallintegers.
We learnt from above that subtraction of whole numbers may give us integers.
Also, if you recall the previous chapter, while dealing with properties of integers, we saw that the division of one

integer by anotherinteger may or may not be an integer.
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Example : 24:8=3 1‘?
(-72)+18=(~4) @

-1
(-5)+15= ey [Notaninteger]

(-3)+(-18)= % [Notaninteger]

R » Rational number

Integers (-3,-2,-1,0,1,2,3.. ...) <« |

w

\ 4

Whole numbers (0,1,2,3,.....)

Natural numbers (1,2,3,4.....) < N

Rational Numbers

Therefore, we need to extend our number system in which negative and positive fractions must be included. This
new system of numbersis known as rational number system.

Anumberthat can berepresentedin the form of E, where pand qareintegersand g#0, is called arational number.
The denominator of a fraction cannot be 0 (zero) because division of any number by zerois not defined.

Examples : (a) I—S is a rational number as both {(—6) and 11 are integers and denominator (11) is not equal to O.

-3
(b) ry isarational numberas bot%—3) and 8 are integers and denominator (8) is not equal to zero.
(c) 15isarationalnumberas15= T
Both15and 1 areintegers and the denominator (1) is not equal to 0 (zero).

Fromthe above, we can conclude that rational numbersinclude both integers and fractions.

?acts’ to Know

O If both the numerator and denominator of a rational number are either both positive or both negative, itisa -
positive rational number. :

( ) Types of Rational Numbers

There are two types of rational numbers:
(a) Positive Rational Numbers (b) Negative Rational Numbers
(a) Positive Rational Numbers : A rational number is positive, if its numerator and denominator are either
both positive or both negative.

28207
Example : 7719’ 5’4’9 arepositive rational integers
—_7 -2 —13 —_1 -7 7 —2 2 —13 13and_—1—1
Also, 18’ —9'_77'_g are positive rational numbers, because — 4 18 18'29 9'—77 77 6 6
-
w o Mathematics-7 19
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(b) Negative Rational Numbers : A rational number is negative, if either its numerator or denominator is

pee 33 18y .
xample : o539 arenegativerational numbers because
‘_3_[_2) i_(_ij ﬁ_[_ﬁ) ﬁ_(_ij
o) 7 7)" -17 17)" =29 29/ 39 39

facts. to Know

Arational number g isafraction only when pand garewhole numbersand q#0.

@)

O Allfractions are rational numbers but a rational number is not always a fraction.

O Negative fractions are also called negative rational numbers.

O Allcounting numbers (Natural numbers), whole numbers and integers are rational numbers.

Rational Numbers on a Number Line

We already know how to represent fractions, integers, whole numbers and natural numbers on number line. Let's
learn to denote rational numbersonanumberline.

4 -3 -2 -1 0 1 2 3 4 5 6
When we move from left to right on the number line, the number increases, whereas, if we move from right to left,
the number decreases as shownin the given figure.
Torepresent a rational number on a number line, each unit length is divided into equal parts of the denominator of
arational number. Then one can easily mark the required rational number online.

Example 1 : Represent _?3 onanumberline.

Solution : Here, the denominator of the rational number is 5. So we divide each unit length on the number
line ABinto 5 equal parts as shown is the figure.

R R R I A

The numerator to be denoted, is (—3), so counting 3 parts to the left of zero on the number line,

mark it as point C. Point 'C' represents (_?3)

3
Example 2 : Represent (Tj and i onanumberline.

Solution : Here, the denominator of the rational number is 4. So we divide each unit length on the number
line ABinto 4 equal parts as showninthe figure.

e en 0 o ou g

The humerators to be denoted are (—3) and 3. So counting 3 parts to the left of zero on the number

line, markitas point'C'and counting 3 parts to the right of zero on the number line, markit as point
. _3 3 .
D. Point Cand Drepresents (A) and A respectively.

=45/
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Example 3 : Represent X3 onanumberline. R,
) e’
Solution : __13:_312_3 -1 .
4 4 4

Here, the denominator of the rational number is 4. So we divide each unit length on the number
line ABinto 4 equal partsasshownin the figure.

A—i4—1i%—1i%—1% -3 ‘1/‘1/ "y -2 _7 /_7 -1 ‘7 ’7 _y / / / !

Since the numerator to be denoted is—13, so count 13 parts to the left of zero on the number line

-13
and markitas point'C'. Point 'C' represents [T) .

Standard Form of a Rational Number

Arational numbers is said to be in the standard form if its denominator is a positive integer and the numerator and
the denominator are co-primesi.e., have no common factor other than 1.

217 8 =17
Example : "o andT aretherational numbers in standard form.

Example 4 : Reducethefollowinginthe standard form:

-4 24
b .
@ —g (o) =
Solution : (a) The denominator of (_746} is positive. To express it in standard form, first find the HCF of 4

and 26, which is 2. Now denominator is positive.

i_(—4)+2
neg 26 26+2
-2
13 (2\

So, the standard form of k is) — <=
26

24
16
denominator by (—1), we get

(b) The denominator of ( j is negative. To make it positive, multiply both numerator and

(24)x(-1) _-24
(-16)x(-1) 16

Now find the HCF of 24 and 16, whichis 8. Divide both numerator and denominator by 8, we get

(-24)+8 _-3

16+8 2
So, the standard form of (

Mathematics-7
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‘< ‘ (‘?) Absolute Value of a Rational Number

The absolute value of a rational number is its positive numerical value, irrespective of the sign of numerator and

denominator,i.e., |P|=P i":ﬁ, PP g [2PI2P
a qg al q —q] q —q| 9
=71 7 -17| 17
Example : a) |—|=—= b) |—|=—
P (@) -6 6 (b) 18| 18
| 2 g lsl.8
© |37 % @ |57 1

facts to Know

O The absolute value of rational number, when represented on a number line, is taken as its distance from zero

(irrespective of the direction) and itis represented as g .

O Apositive rational number is always greater than a negative rational number.

( ) Equivalent Rational Numbers

Let's understand the concept of equivalent rational numbers through number lines. Draw the number lines as
showninthefigure.

_% | % 26 % % 54

' ' Q

0

_%—%—% yz/%yyyyye 1y1%

8 /8 /8 12 /12712 /12/12 /12 /12| /12 )12 /12
0

w

o
o
[any

%
%

R

ol & w“& | "&

-1

. . 2 4 8 . - .
One can observe that points P, Q and R representing e and o respectively are equidistant from point O that
represents (0) zero on the number line. In other words, the same point corresponds to these rational numbers. We

. 2 4 _ )
cansay rational numbers 3 and 1% are equivalent. Similarly pointsA,Band C, representlng( 5 j [ j(—j

4 8
and respectively are equidistant from point O that represents 0 on the number line. Hence, these are equivalent,
-1 -2 -4
e, —=—=—
2 4 8

Thus, rational numbers which can be represented by the same point on a number line are called equivalent
rational numbers.

a c

Let b and 4 be two rational numbers:

(a)If %zg or ad = bc, they are equivalent rational numbers.

—
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(b) If 252 thenad>cd (c) if Pl thenad<bc

b d’ b od’ 6“"

Equivalent rational numbers can be obtained by multiplying or dividing both the numerator and the denominator
of the given rational number by the same non-zero integer.

Example : (a) —Z_27x2_-14 (b) 13_13x3_39 (c) 333 _ 9
8x2 16 18 18x3 54 -13 -13x(-3) 39

-7 —7x(-5) 35 13 _13x(-2) 26 _26 3  3x6 18

8 8x(-5) -40 18 18x(-2) -36 36 -13 -13x6 -78

. 3 18 )
Example 5 : Show thatrational numbers s and 30 '€ equivalent.

. . c .
Solution :  Weknow that for two rational numbers % and 7 to be equivalentad=bc.
c 18

a 3
Let —=— and —=—
b 5 d 30

ad=3x30=90andbc=5%x18=90

. 1 .
Sincead=bc =90, So % and £ are equivalent.

Example 6 : Write four equivalent rational numbers of - 11"
6 _6x2 12 6 6x3 18

Solution 11 11x2 22’ 11 11x3 33

6 6x4 24 6 6x5 30

11 11x4 44 11 11x5 55

So f lent rati | b f 6 12 18 24 30

requivalent rational number — — =g —¢
o, fourequ ationa erso are ——, 2., and oo
-17
Example 7 :  Express 15 asa rational number with numerator 85.
. =17 . . . - .

Solution  : Toexpress 3 as arational number with numerator 85 which when multiplied by (-17), gives 85.

Since 85+ 17 =5, so multiply both the numerator and denominator by (-5) as (—17) x (-5) = 85.

-17 _(-17)x(-5) _ 85 -17 85
15  15x(-5) -75 50, 75 " T7s

Comparison of Rational Numbers

Have alook at the number line representing rational numbers as shown in the figure.

! Il ! !
T T T T T

A -6 -5 -4 -3 -2 -1 0 1

6 6 6 6 6 6 6
Fromthe figure, we learn that

_%<_%<_A<_%<_%<_%<O<%<%<%<%<%<% (ascendingorder)
and %>%>%>%>%>%>0>—%>—%>‘%>—A>‘%>‘% (descending order)

The above mentioned rational numbers have same denominator. Therefore, by comparing the numerators we find
outwhichis greater or smaller.

3 4
6

2
6 6

5 6
6 6

-
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Example : %4 > %5 (Since —4>-5)
_—2<E (Since—2<5)
6 6

Otherthanthis, all other rules for the comparison of integers and fractions are applicable to rational numbers also.
(i) Allpositive rational numbers are greater than 0.
(ii) All positive rational numbers are greater than all negative rational numbers.
(ii) Allnegative numbersare smallerthanO.

-3 -1
Example @ 77<77 I[Since(-3)<(-1)]

3 18
and —<— [Since 3<18]
7 7

When the rational numbers have different denominators we change them as rational numbers with the same
denominatorand than compare. We will learn it through examples.

Example 8 :  Arrange the followingin descending order :
12'12"12712°12 137131313
Solution : (a) Since the denominator of the given rational numbers is same i.e. 12, we write their

numeratorsin descending order.

Here,13>6>5>3>1
13 6 5 3 1

So, —>—>—>—>—
12 12 12 12 12

(b) Since the denominator of the given rational numbers is same, i.e. 13, so, we write their
numeratorsin descending order:

Here,12>4>-1>-4
12 4 -1 4

0 3713713 13

Example 9:  Whichis greater:g or g?
Solution :  Since the denominators of the given rational numbers are different, we change them as rational
numbers with the same denominator and then compare.
5 5x3 15 7 7x2 14
6 6x3 18’9 9x2 18
51
18 18
15 14

Since 15>14 So, —>— or,5>
18 18 6

[HIEN]

o)

?acts to Know

O Wecanalso use the following relations to compare two rational numbers :

(i) If E>§=ad>bc (i) If E<§=ad<bc
Mathematics-7
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‘%‘ ’1 Exercise m

1. Whichofthefollowingisnotarational number?

2 4 ;2,067
7 -13""7"9 77705
2. Convertthefollowingrational numbersintointegers:

4 42 36 7

-1 14" -18" 1

3. Identify the positive rational numbers from the following :

-3 6 -8 9 -8 -1 2 -277
a) — b) — c) — d) — e) — f) — — h) ——
@ -, - O L
4.  Write any five positive and five negative rational numbers.
Represent the following on a number line:
-3 -5 3174 -7 -5 -313
@ br 3 9555 9 s s s
6. Expressthefollowinginstandard form:
85 27 =12 70
(@) 280 (b) 243 (c) 156 (d) 357
7.  Write four equivalent rational numbers for the following:
-3 2 -11 6
(a) — (b) 3 (c) == (d) 31
8. Findthevalue of xin the following:
x5 318 4_-1 o 2.8 27_x
@) 371 b 7% 777 (@) 5% (€) 1572

9.  Observe the given patterns carefully and write the next two rational numbers for the following :

7 5 3 1 -1 57 9 11
@ nmswe—— P e —
12314 -3 -4 -5 -6
) 26— — @ T ——
10. Arrange the following rational numbersinascending order:
12311 -2 46 -3 -4
? 232’57 O 7T
11. Arrange the following rational numbersin descending order:
-2 42 -117 -7 167 -13 -14 2 -1 -3422 -7 =22 7 -6
(a Y A A A R A N (b _____ 7 C T ooy \Q) T e T T

12. Which of the two given rational numbersis smaller?
07T © 75 I T
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Addition of Rational Numbers

For addition of rational numbers, we should follow these steps:

(i) Expresseachrational number with positive denominator.

(ii) Ifthe denominators are same, add their numerator and divide it by common denominator.

(iii) Ifthe denominators are different, express them as equivalent rational numbers with same denominator. Now
add the numerators and divide it by the common denominator of the equivalent rational numbers.

(iv) Ifrequired,changetheresultintostandard form.

Example 10 :  Addthefollowing:

-8 2 -18 (-4
@ —+— (b) —+|—
19 57 29 29
Solution (a) =8,72_8x3+(2)x1 by —2B,74_ —18+(-4)
19 57 57 29 29 29
-24+(-2) -26 -18-4 -22
= ( )= [LCM of 19 and 57 in 57] = =—
57 57 29 29

Example 11 :  Add the following:

=17 =37 -4 -7
(a) —and? (b) ?andg
Solutions : (a) _—17+(ﬁj (b) _—4+(_—7j
4 8 9 27
= _17X2+(ﬁj (8isamultiple of 4) =_4X3+(_—7) (27 isamultiple of 9)
4x2 8 9x3 27
=34 (—37) 12 (—7}
= 4| — =——4| =
8 8 27 27
-34-37 _-71 _—12-7  -19
8 8 27 27
Example 12 :  Solve the following:
(a) 2,4,3 (b) ‘_3+1+(-_5)
3 5 4 4 10 \ 12
Solution : (a) E 4, §_2x20 4x12 < 1> (b) —3_.73x15_-45
3 5 4 3x20 5x12 4><15 4 4x15 60
[LCMof 3,5and4 =60] 7 _7x6 _42
40 48 45 10 10x6 60
60 60 60 -5 -5x5 -25
_40+48+45 133 12 12x5 60
60 60 [LCMof4,10and12=60]

3,7 . (3.4 42 =25
Now,—+—+

4 10 \12) 60 60 60
—45+42-25 -28 -7

60 60 15
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Subtraction of Rational Numbers

We know that subtraction is the inverse process of addition. We can subtract a rational numbers from another by
addingitsadditive inversetoit.Let P and ” betwo rational numbers. Tosubtract ” from P we add additive inverse
of r to p . 7 s s 7
S q -
Thus, E—£=£+(—rj
qa s q

-7 5
Example 13 : Subtract 5 from- .

-7 =7\ 7
Solution : Theadditive inverse of ?=—(?j=—

-7 5
Now, we have to add additive inverseof — to —

8 7
5[—7)57
_—| — | ==+ =
7 \8/) 7 8

_(5x8)+(7x7)
B 56

_40+49
56

89

56

5 18
Example 14 : Subtract 5 from — .

7 7
18 5

Solutions -

8.5 18,()
7 7 7 7

_ 18+(-5)
7

13

Mathematics-7
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. ‘ (4:8%) Multiplication of Rational Numbers

Let’s learn multiplication of rational numbers (ixlj with the help of adiagram.
5 5
The shaded part ABFE shows 1 ofABCD
5
The double-shaded part AGHE shows 4 outof 1. D
5 5
Fromthe givenfigure, itis clear that the double—shaded part shows 4
25
So, 414
5 5 25
or 2,1_4
5 5 25
Also, we observe that £X1:4_><1
5 5 5x5 B v e

Hence, it can be concluded that the product of two rational numbers is a rational number whose numerator is the

. r t .
product of numerators of the denominators. If S,; and — arethreerational numbers, then
u

P t pxgxt _ Productof numerators
g s u gxsxu Productofdenominators

Example 15 : Findthe product of _1—172 and %

Solution 12 8 _(-12)x8
17 5 17x5
%6
3
Example 16 : Findthe productof % ?4,; and _73 y

2 (—4) gx(—_:-;j: 2x(-4)x6x(-3) _12

Solution o Ix
3 5 7 4 3x5x7x4 35

(ﬂ%) Division of Rational Numbers

1
Itis known to us that division is the inverse of multiplicationi.e., if pand q two integers, thenp+q= p X E » Here

we multiply the dividend by the multiplicative inverse of the divisor. The same rule is applied for division of rational

a ¢ . a ¢ a_d
numbers. If b and — aretwo ratlonalnumbers,then E+E=Ex—
c
12
Example 17 : D|V|de — by =
Soluti ——SAE—_—st Mult‘ip/icativeinverseofEisE
olution © 9 13 9 12 13712 £ PN
. O .
_8x13 -6 : e sum of a ra.tlona number and its :
= =— : additive inverseis 0 (zero).
912 27 - O The product of a rational number and

its reciprocalis always 1.
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-3 3 " :
Example 18 : Divide —~ by ¢ . ““ Q
Solution : _73+§= _73 xg [Multiplicative inverse of% is %} .
_ (-3)x5
~ 7x3
_3
== .
"’.";.“‘:. by °
»/l Exercise w
1. Solvethefollowing:
3 6 8 -5 (-3 4 (=2 (-2
a) Z4=+= b) —+|— C) —+| — |[+| —
()5+5+5 " 6 (7j ()7(6j(3j
0 24(2) 222 N NEANEINE
(d) 7H 11 (e) 7 21 \14 (A 7 *l = 7 3
2. Addthefollowing:
35 -2 _4 _ -
(a) 5 g and — (b) =8 g 22 () B g2
7 7 15 25
(d) land_—?’ (e) Eand_—6 (f) _—7andE
3 4 6 7 15 5
3. Subtractthefollowing:
(a) 14 from -7 (b) -4 from -7 (c) 4 from -4
8 5 12 5 7
(d) EfromZ (e) _—3from_—7 (f) _—sfrom_—ll
7 5 8 8 8 12
4. Findthe product of the following:
(a) ix(‘_ﬁjxﬂ (b) ‘_7{‘_5) (c) __3{__5}(__7]
5 21 25 8 6 4 6 8
(d) jx(ﬁjx(éj (e) EX[EJXE (f) ;ﬂx[;ﬁjxé
7 15 16 7 5 24 5 22 5
5. Simplifythe following:
4 21| 7 - -3 13 2
@) {2} (o) Z+2-2 @ 222
7 16) 8 8 7 3 4 5 3
(d) ix[ii} e) 34,7
4 8 16 5 15 10
- 2
6. Thesum oftwo rational numbersis = Ifone of themiis 3’ find the other number.
7. Whatshould be added (_—3+E] -6
. atshould be added to 23 toget 4
8. Findthe productof %3 andthereciprocalofE-
‘
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‘ .~/ Rational Numbers as Decimals

We can express a rational number into a decimal either by the long division method or by writing an equivalent

rational number with the denominator as power of 10, and then write the equivalent rational number as a

decimal.

Example 19 :

Solution

Example 20 :

Solution

7
Express 4 asadecimal number by writing an equivalent rational number with denominator

as power of 10.
7_7x25 175
4 4x25 100

7
S.—=175
4

3

Express 25 asadecimal number by using long division method.
3

25 =3+25
25)3.0 (0.12
-25
50
-50
0

S 3 2012

25
(‘T;B) Terminating and Non-Terminating Decimals

When a rational number is converted into decimals by division method, any one of the following two conditions will arise:
(a) The division process comes to an end after some steps, as there is no remainder left at certain point of time.
Such decimals are called terminating decimals.

Example :

1
=0.5,

-3
g = —0.375etc.

(b) The division process goes on indefinitely as there may be a remainder at each step. Such decimals are called
non-terminating decimals.

Example :

1 0333,
3

0.333....

3;10

-9
10
-9
10
-9
1

The rational number in which the division process does not come to an end and keeps repeating, is called non-

o . . . . ) 1

terminating repeating decimal. To represent such decimals, we put a bar sign (—) above the repeating part. So, = =
3

0.333...=0.3.
—

30
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Example 21 : Express the following rational numbers as decimals using the division method. Do write _"—” a

whether these represent terminating or non-terminating decimals. 2y
5 2 5
(a) s (b) S (c) 3
H . 5 — . 2
Solution ¢ (a) e 5+6 (b) 7 =227
6)50000( 0.8333 7)) 2.00000000 (0.28571428
- -14
—ag| 14
20 60
-18 =56
20 40
-18 -35
20 50
-18 - 49
2 10
- 2 20.8333..... =0.83 —7
6. _ 30
Thus, < =0.83 represent non-terminating decimals. _78
5
() > =5:8 20
8 -14
8" 5.000 (0.625 60
—48 -56
20 5 4
-16 . — =0.28571428....=0.285714
40
—40 Thus% = 0.285714 represents non-terminating
0
5 decimals.
. =0.625

5
Thus, 3 =0.625 represents terminating decimals.

Itis to note that non-terminating non-repeating decimals can not be converted into rational number. Such type of

numbers are called irrational numbers.
e )

Sfacts to Know

O Everyrational number can be converted into either aterminating decimal or non-terminating repeating decimal.
O Suchdecimals which are non-terminating and have no repeating parts are called irrational numbers.

Rule to Find Terminating or Non-terminating Repeating Decimals
Rule for Terminating Decimals : If arational numberisin its lowest term and its denominator has no multiple other

than 2 or 5 or both.

3

1 N .
Example : 2’35 and 250 represent terminating decimals.

Rule for Non-terminating Repeating Decimals : If a rational number isin its lowest term and its denominator has a
prime factor otherthan2and5.

‘
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T 35 7
® a Example Y 3% andl—5 are examples of non-terminating repeating decimals.
Example 22 : Without actual division, determine which of the following rational numbers have a

terminating decimal representation:

7 3 9
(@) — (b) — (c) =
225 16 75
7
Solution : (a) In 535 the denominatoris 225.

We have,225=5x5x3x3
Thus, 225 has 3 asa prime number thatis otherthan 2 and5.

7
Hence, 275 must have a non-terminating decimal representation.

3
(b) In T the denominatoris 16.

Wehave, 16=2x2x2x2
Thus, 16 has 2 as the only prime factor.

Hence, % must have a terminating decimal representation.
9 . .
(c) In T the denominatoris 75.
Wehave,75=5x5x3
Thus, 75 has 3 asa prime number thatis otherthan2and5.

9 L . .
Hence, S must have a non-terminating decimal representation.

Conversion of Non-terminating Repeating Decimals into Rational Numbers
There are two types of decimal representation of non-terminating repeating decimals:
(i) Pure Repeating or Recurring Decimal : A decimal presentation in which all the digits after the decimal
pointare repeated.
Example ¢ 0.67,0.7and0.123 are recurring decimals.
(i) Mixed Repeating or Recurring Decimal : A decimal presentation in which at least one digit after the
decimal pointis non-repeating.
Example :1.2345,4.235 and 1.0125 are mixed recurring decimals.
Let's learn conversion of non-terminating repeating decimals into rational numbers through examples.

Example 23 : Convertthe following decimalsin the form of% :

(a) 0.8 (b) 0.87 c) 7.23 (d) 0.723
Solution : (a) Letx =0.38........ (i)
Here, only one digitin decimal partis repeated, we multiply it by 10, we get,
10x=8.8.... (ii)

Subtracting (i) from (ii), we get,
10x-x= 8.8-0.8
= 9% =

=X =

W |0

78 32 h
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(b) Letx=0.87......(I)
Here, only two digitsin decimal partis repeated, we multiply it by 100, we get,
100x =87.87......... (ii)
Subtracting (i) from (ii), we get,

= 99x =87
87
= X = —
99

(c) Letx=7.23........ (i)

Here, only two digitsin decimal partis repeated, we multiply it by 100, we get,
100x = 723.23 oo (ii)
Subtracting (i) from (ii) we get,
100x—-x=723.23 —7.23
= 99x =716
716
)
(d) Letx=0.723
Here, we have 3 digitsin the decimal part, out of which only one is repeating.
First we multiply it by 100 so that only the repeating decimal is left on the right side of the

decimal point.

100X=72.3 coovvereeennn (i)
Now, only one digitis repeating, so we again multiply it by 10, we get
1000X=723.3 ccoeeevinnn. (ii)

Subtracting (i) from (ii), we get,
1000-100x = 723.3-72.3

= 900x = 651
651
= X = —
900

Short-cut Method of Converting a Non-terminating Decimal into Rational Numbers:

To convert a recurring decimals into g form, write repeated figure only once in the numerator and take as many

ninesinthe denominator as the number of repeated digits

E | : 037—2 cloﬁ—E
Xample ¢+ 037= g and0.123=

P
q
bar and then subtract the non-repeating number. The denominator will carry as many nines as the number of

To convert a mixed recurring decimal into — form, its numerator is obtained by removing the decimal point and

digits in the repeating part followed by as many zero as the numbers of digits in the non-repeating part after
decimal point.

Example 0.237= 237-2_23%
990 990
Example 24 : Evaluate the following using short-cut method:
(a) 3.67+4.58 (b) 2.353-1.125
Solution : (a) 3.67+4.58 = (3+4)+(0.67+0.58)

7+ g.'.%
99 99

Mathematics-7
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2. Without actual division state whether the following rational numbers represent terminating or non-

(b)

125
= 7+ —_—
99
= 74128
99
26
= 8—
99
2.353-1.125
= (2+0.353)—(1+0.125)
_ (2+353-3j_[1+125-1j
990 990
= 2+E—1—E
990 990

= (2—1)+(@—ﬂj

990 990

990
1+ &
990

13
495

terminating decimals:

1+ 350-124

(b)

\‘é '] Exercise w

1. Convert the following into decimals by writing an equivalent rational number with denominator as power

-7 3
— () —
25 125

5 17 =23
(a) s (b) 3 (c) ETy
-7 12 8
. f —— -
(e) = (f) S () 7=
3. Convertthe following rational numbersinto decimal numbers:
2 3 7
(@) 15 (b) 7 (c) g
12 13 125
e) — fy = —
(e) ” (f) 2 (g) s
4. Convertthefollowing decimalsinto rational numbers:
(a) 1.25 (b) 7.025 (c) 3.7
(e) 0.23 (f) 3.356 (g) 0.78

(&
Ot

(d)

(d)

(h)

(d)
(h)

Mathematics-7
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27
64

-19
20

17
25
12
25
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1.023

s |



r

1

Lo

Points to Remember ™ -
A

°,
EX3

°,
EX3

°,
D>

°,
CEER

3
o

Yy

Find the value of the following :
(a) 2.3+3.4 (b) 3.34+6.78 (c) 1.235-0.785 (d) 18.63-7.683

If X =236+173, find ~.
y y

X —
If —=1.356-1.067 findtheleastvalueofxandy.

y
Which of the following decimals can be expressed as rational numbers ?
(a) 0.3333.............. (b) 0.127272727.............. (c) 3.4010010001..............
(d) 13.35735735.............. (e) 2.0010020003.............. (f) 7.125125..............

o~

Arational number can be expressed in the form of B, where pandqgareintegersand q=0.

Allfractions are rational numbers but all rational nt,?mbers are notfractions.
All counting numbers, whole numbers and integers are rational numbers.
Allrational numbers can be represented onanumbersline.

The absolute value of arational number is equal to its positive numeric value.

Fortwo rational numbers % and 5:
a c a ¢ a c
(i) E=aﬂad=bc (Equivalent) (ii) B>azad>bc (iii) B<a:ad<bc

Arational numberisin standard form if the HCF of its numerator and denominator is 1.
a ca c c a
For two rational numbers b and b + 4 0 then J is called the additive inverse of b and vice versa.
The product of arational number and its reciprocal is always 1.
A rational number can be converted into decimal either by long division method or by writing an equivalent rational
number with the denominator as power of 10.
Rational numbers can be expressed either as terminating or non-terminating repeating decimals.

Decimals which are non-terminating and non-repeatingare called irrational numbers. Yy,

Mathematics-7
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MULTIPLE CHOICE QUESTIONS (MCQs):

Tick{v') the correct options:
(a) Onlyrational numberwhose absolutevalueisO, is:

(i) 0 (i) -1 (i) +1 ) (iv) -9
(b) Additive inverse of s

14 % 17 17 . -14

() 35 () 72 (i) —5 ) (v) T

(c) Onlyrationalnumberwhich is neither positive nor negativeis:

(i) o (i) 1 (iii) 100 | (iv) Noneofthese
(d) Thelargestrational numbersis: n
(i) 2" (i) 10" (iif) (gj (iv) nondeterminable

k \q — :
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*
e =7 .
(e) MultlpllcatlvelnverseofE is:
. 18 . 18 oy 7
i) — i) — i) —
() 5 (i) = (i)

(f) 312 inthe standard formis:
169

) (iv)

-14

| (iv) 0.1234564325624....

. 24 . 27 .., 24 .
(i) — (i) = (i) — ) (iv)
14 13 13

it =2 thenthe value ofxi
(g) 6 36 ,thenthevalue of xis:

(i) 7 (ii) =7 (iii) 14 | (iv)
(h) Theexampleofirrational numberis:

L2 3 7

(i) < (i) 5 (i) oo
Represent the following on the numbers line:

-5 -3 -2 2

- i —and—
(@) 5 (b) ~ (c) —and (d)
Convert the following rational numbers in standard form:

—65 161 -125

— b) — — d
(@) 225 (b) 343 (c) 1000 (d)
Find the absolute value of the following rational numbers:

-3 3 6 5 (-6 -2 3
a) —+=--— b) =+| — c) —-= d
()478 ()9[24j ()35 (d)
In each of the following pairs of rational numbers, which is greater ?

35 -7 5 5 -3
(@ == (b) —,-= (c) =—and— (d)

47 3 3 11 -7
Arrange the following rational numbers in ascending order:

-7 — — -3 — -2 — —

(@) 23375 by 23 36 (@ 2=25-11

348 8 6 14 10 7 35 3 636 33
Simplify:

Solve
-7 12 (-15 _8 (24

a) —-0 — N\ C R
()17 ()13 (26j ' 26 (26
. ﬁxﬁx(—%‘]x@ -_6,((-_4 N
Simplify: (@) 5 15 75 ) 12 b)) 57
. 7 -3 -2 -3

Divide the sum of Py and 7 by the product of 3 and R

-5

What rational number should we multiplyto —= togetthe product24?
6

Ifx= _73 andy=_?2 , findthe value of 3x—4y.

\Q\ﬂ )(

¥ *Q,ﬂ 1'% +

D

2

¥

_2’__1'1'0'2'__3'2
2 2 55

1.2.3_5

2 4
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13. Findthevalue of x forthe following:

(a)

£
7 8

2 —_
(b) #x=

14. Convertthe followingrational numbersinto decimals:

(a)

5

(b)

15. Convertthe following decimalsinto rational numbers:

(a)

0.025

(b) 3.15

16. Simplify of the following:

(a) 4.23+3.79

(b) 2.37-3.25+1.23

17. 1f2=37+73 find 2.

q

q

18. Evaluate thefollowing:
(a) 2.3x1.2

(b) 1.25+0.5

3 5
(c) 0 (d) L
(c) 25.5 (d) 0.379

(c) 0.78+0.67 (d) 3.786+37.86

There are 100 students in a school. Each student is required to participate in an extracurricular activity.

3 1
The choices are art, cricket, basketball and swimming. — of students are in art, — are in cricket and 17

10 10

play basketball. How many students are going to participate in swimming?

U

——— i —— e e e e e o ——— — ——

Step 1

Step 2

Mathematics-7
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Objective
Materials Required

Procedure

Take circular paper strip and follow these steps :

To multiply two rational numbers by folding circular paper.
Circular paper strip and sketch pen.

Let us find the product of two rational numbers, say 2 and 1 .
4 2

Fold the circular strip into two halves

Fold the strip again.




'y
L

Step3 : Unfoldthestripandyourwill getthe shape like this.

R p
®ee

Step4 : Shadetwo parts with horizontal linesand fold the rest unshaded part.

Step5 : Now, fold the strip horizontally to divide the strip into two parts and shade it with vertical lines in
oneoutoftwo parts.

i
Jin
1
I

=

Step6 : Unfoldthe strip. You will find that 2 out of 8 parts are double shaded. Thisillustrates that the

2
double shaded region represents g of the whole strip.

) 2 1 2
Conclusion : —x—=—
4 2 8
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