Chapter 1

Integers

1.1 IsrropuvcTion

We have learmt about whole numbers and integers in Class V1
We know that integers form a bigger collection of numbers
which contains whaole numbers and negative numbers. What
other differences do you find between whole numbers and
integers? In this chapter, we will study more about integers,
their properties and operations. First of all, we will review and Y
revise what we have done shout integers in our previous class.

1.2 RecaLL

We know how to represent integers on a number line. Some integers are marked on the
by line given below.

. SRR TR R SN TN B T N R T

Can you write these marked integers in ascending order 7 The ascending order of
these numbers is = 5, = 1, 3. Why did we choose - 3 as the smallest number?

Some pounts are markoed with integens on the lollowmg manber line. Winte these integers

in descending order.
g e p—
16 9 4 0 L] L} 14

The descending order of these integers is 14,8 3, .
The above number |ine has only o few integers filled. Write appropriste numbers st
ench dot
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1. Anumber line representing integens is given below

e

JMEHFM Which integers are marked by B,
D, H, 1. Mand 07

2. Amange 7,-5, 4,0 and =4 in ascending order and then mark them on a aumber
line 1o check your answer.

We have done addition and sustraction of integers in our previous class. Read the
following stements.
Oin a numiber line when we
(i) ndd a positive integer, we move to the right
(®) mdde A nepative imeger, we move tothe left
(i)  suhtract @ positive integer, we move to the lefl
(iv)  subtract a negative integer, we move 1o the right,
Stute whether the following statements are correct or incorrect. Correct those which
B WD
(i} When two positive integers are added we get a positive inleger.
(i) When two negative integersare added we get a positive integer.
(i) Whena positive integer and a negative integer are added, we alwiys get o negative
nteger.
{iv)  Additive inverse of an integer 8 is (- 8) and additive inverse of (~=8) is 8.
(vd Forsubtrmction, we add the additive inverse of the integer that is being subtracted,
to the other integer.
) (=10)+3=10-3
(vily B+(=TN=(=4)=B+T-4
Compare your answers with the answen given below:
(i) Correct. For example:
(n) 56+ 73=129 (B} 13+ 82=198 el
Construct live more examples in support of this stalemeni.
(i) Incorrect, since (= 6) + (= T)= =13, which is not a positive integer. The correct
statement is: When two negative integers are added we get a negative integer.
For example,
(a) (=56)+(=TH==129 (b) (=113} +(~K2)=~ 195, clc.
Construct five more examples on your own to verify this statement.
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(vi)

(wii)

Incormect, since 9+ 16=7, which is not a negative integer. The cormect statement is :
When one positive and one negative integers are added, we take their difference
and place the sign of the bigger integer. The bigger integer is decided by ignoring the
sbpies ul Ll s e dinbegean. Fus eaaingide.

() (—=56)+(73)=17 (b) =113)+82=-13] O Q
() 16+ (=23)==7 (d) 125+ (=101)=24 ™| .
:mﬁwmmhihmf}mﬂmm ,’E\‘ 1
Correct. Some other examples of additive mverse are as given below: f \ j \
Integer Additise inverse G)
N il /5
7 76 A A
=76 16

Thus, the additive inverse of any integer a is—a and additive inverse of (—a) s a
Correct. Subtraction is opposite of addition and therefore, we add the additive
inverse of the integer that is being subtracted, (o the other integer. For example:
{a} 56-T73= 56+ additive inverse of 73 =56+ (=T3) = =17
by 56 ( 73)~ 56+ additive inverseof( 73)~56+T1- 129
(€) (=T9)—45=[-79)+ (~45) =-124
(d) (=10} ={=1T72)= =1} + |72 = T2 elc.
Write atlenst five such examples to venify this satement.
Thus, we find that for any two integers aand b,
a=b=a+additiveinverscof b=a + (= b)

unad a=(=b)=a+ additive inverse of (=b)=a+ b
Incormect, since 10+ 3==Tund 10-3=7

therefore, (-10)+3=10-3

Incorrect, since, B+(-TN=(=4)=8+(=T)+d=] +4=35
el B+T—-d=15-4=1]]

Homweser, R (=T=(=4)» B+ T=4

Try THESE

Wi have done various patterns with numbers in our previous class.
hnrmﬁnmhﬂﬂhm complete them:

i -11,-8-5-2, ’
wmmﬂwumm

m ?!- t.—-ﬁ. 3 ]
() -2,-4,-6,-8, . .
© 1510,50,___, . .
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Exercise 1.1

1. Following mumber line shows the tempermture in degree celstus (*C) ot dilferent places
on a particular day.

Labulspitie Srinagarg ~ Shimla oty Bengaluru
-10 -5 5 10 5 20 25

w; {a) Observe this number line and write the temperature of the places marked on it
1

- (b) What is the temperature difference between the hottest and the coldest places
d among the above?

AN s (e} What is the lemperature dilference between Lahulspiti and Sninagar”

—— (d) Canwe say tempernture of Srinagar and Shimia taken together is less than the
ternpersture st Shimia? I it also less than the lemperature ol Srinagar?

1. Inaquiz, positive marks are given for cormect answers and negative marks are given
for incomect answers. 11 Jack's scores in five successive rounds were 25, -5, - 10,
15 and 10, what was his total at the end?

P 3. At Srinagar temperature was = 5°C on Monday and then it dropped
00 by 2°C on Tuesday. What was the lemperature of Srinagar on Tuesdoy?
J On Wednesday, it rose by 4°C. What was the lemperature on this

day?
4. A plane is Oying at the height of 5000 m above the sea level. Ata
7 ______ particular point, it is exactly above a submuarine floating 1 200 m below
- e the sca level. What is the vertical distance between them?
300 -m . :
I - et 5.  Mohan deposits ® 2,000 in his bank account and withdraws € 1,642

- e from it, the next day. If withdrawal of amount from the account is
represented by a negative integer, then how will vou represent the amount
deposited” Find the balance in Mohan's account aller the withdrawal.

6. Rita goes 20 km towards enst from a point A to the point B. From B,
she moves 30 km towards west along the same road. If the distance
towards cast is represented by a positive integer then, how will you
represent the distance travelled towards west? By which integer will
vou represent her final position from A?

West B Last
. t .
A
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7. Inamagic square each row, column and diagoral have the same sum. Check which
of the followmng = a magic square.

s [ [-4 1[-10] 0
s |-2] 7 mEs
0]3 IE 6| 4|7
m (=)
8. Venrfva—i—b)=a+ b forthe following values of g and b.
0 a=21,b=18 i a=1185>=125
@ a=7%b=M4 (M) a=28A=1I
9. Usecthe signof >, <or= inthe box to make the statements true.
() ~8)+ (-4 ] &=®-¢4
(b) 3)+7-(19) ] 15-8+¢9
€) 3-41+11 ] »B-41-n
@ Wee=24)-15) [ ] 36+&=52)-(-36)
(&) =231 =79+5] ] 399+159+8
10. A water tank has steps inside it. A monkey is siting on the topmeost step (i.c., the firs
step). The water level is at the ninth step.
1} He jumps 3 steps down and then jumps hack 2 steps up
In how many jumps will he reach the waler level?
(§) Afier dnnking water, he wants to go bace. Forthis, he
jumps 4 steps up and then jumps back 2 steps down _
in every move. In how many jumps will he reach back ¢ :

the top scp”?

() If the number of sieps moved down is represented by 3¢
ncgative mtcgers and the number of sicps moved up by
positive integers, represent his moves in part (i) and (id)
by completing the following- (a)- 3 + 2 - .. = -8
(b)4=21+ _. = & In(a)the sum (- §) represents going
down by cight steps. So, what will the sum § in (b)
represent”

1.3 ProrerTIES OF ADDITION AND SUBTRACTION OF INTEGERS

1.3.1 Closure under Addition

We have learnt that sum of two whole numbers is again a whole number. For exampie,
17+ 24 =41 which is again a whole number Wi know that, this property is known as the
closure property for addition of the whole mambers.
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Let us see whether this property is true for integers or not.
Following are some pairs of integers. Observe the following table and complete it.
Statement Ohservation
i 17+23=40 Result is an integer
@ (-10)+3=__
i) (~75)+ 1B=____
(V) 19+ (=25)=-6
W) 2T+ (=2D=~_
v) (=20)+0=___
(i) (=35)+(=10)=____

What do you observe? 1s the sum of two integers always an integer’?

Did you find a pair of integers whose sum is not an inleger?

Since addition of integers gives integers, we say integers are closed under addition,
In gencral, for any two integers g and b, @ + b is an integer.

Result is an integer

1.3.2 Closure under Subtraction
What happens when we subtract an integer from another integer? Can we say that their
difference is also an integer”
Observe the following table and complete it:
Statement
@ 7-9==2 Result is an integer
@ 17=(-21=
(i) (—#)—(-14) = 6
) (=2D)=(=10)= __
(v) 2=(=-1T=
V) (= IB)~(~18)~____
(vil) (~29)—0=
What do you observe? Is there any pair of integers whose difference is not an integer?
Can we say integers are closed under subtraction? Yes, we can see that infegers are

cloxed under subtraction,
Thus, if a and b are two integers then a =b is also an iniger, Do the whole numbers

saisfy this property?

esult is an integer
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1.3.3 Commutative Property
We know that 3+ 5= 5+ 3 = K, that is, the whole numbers can be added in any order, In
other words, addition Is commutative for whole numbers.
Can we say the same for integers also”
We have 5 + (= 6) ==l and (= 6) + 5 ~=|
80,54 (~6)=(=6)+3
Are the following equal?

(i (=B)+ (=D and (~9)+(-8)

(i) (=23)+32and32+(-23)

(i) (=45)+0and 0+ (-45)

Try this with five other pairs of integers, Do you find any pair of integers for which the
sums are different when the order is changed? Centainly not, We say that addition is
conmmidaiive for Inlegers,

In gencral, for amy two intcgers a and b, we can say
uth-bry
®  We know that subtraction is not commutative for whole numbers. s it commutative
for integers?
Consider the integers 5 and {-1).
Is 5 = (=3) the same as (=3) =57 No, because $~(=3)=5+1=8, and (-3)-3
“=—3-5=-8
Take atleast five different pairs of integers and check this.
We conclude that subiraction ix not commutative for infegers,

1.3.4 Assoclative Property
Obwerve the following examples:
Consider the integers =3, =2 and =5,
Look at (=5) + [(=3) + (=2)] and [(=5) + (=3)] + (=2).
In the first sum (=3) and (=2) are grouped together and in the second (=5) and (~3)
are grouped together We will check whether we get different results.
(=1 +(-2) (=2) (-5) +(-3)

1o -5 o 8
=3+ (=) + (=2 [(=$)+ (=] +(-2)
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In both the cases, we get=10.
Le, (=514 (=D + 2] = (=5 + (] +(-2)
Sunilaly conmider =3, 1 mnd =7,
(=3) 4[] 4 (=T)] = =3+ -
[(=3)+ 1]+ (=T) =2 + -

Is (=3) + [1 + (=7)) same as [(-3) + 1] +(-T)?
Take five more such examples. You will not find any example for which the sums are
different. Addition is azsociative Jor infegers.
In general for any integers o, hand ¢, we can say
athre)=(ath+e

1.3.5 Additive ldentity

When we add zero 1o any whole number, we get the same whole number. Zero s an
ndditive identity for whole numbers. [n it an additive identity again for inteper also?

Obsserve the following and (il in the blanks:

i) (=8)+0 ==} W 04+(-8)==§
() (=23)+0=___ iv) 0+ (<=1T)==37
(V) D+(=59)=___ M) 0+ =-43
i) =61 +___ =-6] (viil) +0=

The above examples show that zero is an additive identity for inlegers.
You can verify it by adding sero to any other five integers.
In general, for nery integer a _

at0=g=0+a

Try Tuese
-

1. Writea pair of integors whose sum gives
(8) ancgative nteger (h) s
(c) an imeger amaller than both the integers.  (d)  an integer smaller than only one of the inlegens.
1. Write a pairof integers whose difference gives
(a) anegative integer | (b) 2,
(c) aninteger smaller than both the integers.  (d) - an inteyer greater than only one of the integers.
(e} an integer greater than both the integers.
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Exavrie 1 Write down a pair of imlepers whose

(a) sum is=3 (b) difference is -5

(¢} difference is2 (d) mimis0 ,1{[%
Sowvmion  (8) (=) *(=2)==3 o (-§)+2==3 _1 g

(b} () =(=d)==8 or (=2)=F=-5 <

€ (-N=(-9N=2 o |=(=1)=2 i

(d) (<10)+10=0 o S+-5)=0

Can you write more pairs in these examples?

Exercise 1.2
1. Write down a pair of integers whose:
(a) msumis =7 (b} difference is =10 {e) sumi

1. (a) Write s pair of negative inegers whose difference gives §.
(B Write w negative imeger and a positive integer whose sum js =5,
(€}  Write a negative integer and a positive integer whose difference is-1.

Y. Inaquiz team A scored - 40, 10, 0 and team B scored 10, 0, - 40 in three successive q PNy
rounds. Which team scored more? Can we say thal we can add integers in tI ST
any order? ) |

4. Fill in the blanks to make the following statements true:
0 =5+ (=8 = (=8 + (i)

L

V) (134 (= 1204 Covrrnrn) = 13 4 [(=12) + (=T)]
(V) (=) ¢ (18 4 =01 = [=4 + 15] # o

1.4 MuirirLicatioNn oF INTEGERS
We can add and subtract integers. Let us now leamn how to multiply integers.

1.4.1 Multiplication of a Positive and a Negative Integer

We know that multiplication of whole numbers is repested addition. For example,
§5+4545=3u85=|§

Can you represent addition of integers in the same way”
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Weavefomthe following mumber o, (-5) )+ -5) =15

Find: .
4% (-8), . .
8 = (-2)
i; E-[::;'] But we can also write
wsing number line. (=5) 4 (=5) + (=5) =3 % (-5)
Therefore, Ju[(=§)==15
Simikrly (4t (-D =D =) =S (-4)=-20
VR T S S M 0% GTIN
=20 =16 =12 -8 - 0
And (=) +(=3) + (=) +(-3) = -
Also, (=T + (=T +(=T)= -
Let us see how 1o find the product of a positive ineger md a negative integer without
wsang numbser line.
Let us find 3 = (=5) in a different way. First find 3 = 5 and then put minus sign (=)
before the product obtained. You get <15, That is we find = {3 = 5) 1o get-15.
Sirnilarly, Sa(=4)=—(5=4)=-20.
Find in o similar way,
45(-¥)= - y Inf=7)= -
6x(-5)= = s 2E[=9)= -
Lising this method we thus have,
Find: Tl mowy we multiplhed integers us (positive integer) = (negative integer),

ﬂ "“_{"Iﬂ Let us now multiply them as {negative integer) * (positive integer).

(i) 12=(=32) We first find -3 = 5.

@ 7x(-22) To find this, observe the following pattern. &>
We have, Inus=]5

2u8=10=15-5 §
| x§=5=10-5 AN L
L]
DuS§=0=5-9§ \) g
So, ~lk§=0=-§==5 )
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2 §=S5-5==10
~JxJ==|0=-3==]%

We alrcady have 3w (%) =15

S0 we get (=}) = §=<|§=1 x (=5)

Using such patterns, we also get (<5) = 4 = =20 =5 = (- 4)

Using patterns, find (—4) < 8, (=3) = 7.(=6) = Sand (=2) = 9

Check whether, (—-4)xB=4 x(-8),(-3)x T=3 = (=7),(-6)xS=6 = (-3)

i (-2)n9=2 x(-9)

Ulsiryg this we get, (=33) = 3 =33 = (=3)= =103

We thus find that while mudnipdving a pasitive integer and a negative infeger, we
multiply them ay whole numbers ard put a min sign (<) before the product. We

thus get a negative infeger
LFnt @ 15%(-16) ® 21x(-32)
© (412 @ ssx1s |
2. Check il W !! -{-Il}-ﬁ-ﬂ'} =21 (W) 23)%20=23=(=20)
In general, for any two positive integers o and b we can say
ax(=b)={-a)*b==(axh)

1.4.2 Multiplication of two Negative Integers
Can you find the product (<3) = (<2)?
Observe the following:

3 xd=a]2

AxImH=a]2=(=3)

3 x2=—fh=-9-(-3)

= x| ==} =efh={=3)

<3x0=0 ==3=(=3)

dx=]=0=(3)=0+3=3

Q=3 (-3)=31+31=68
Do you see any pattern’? Observe how the products change.
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Based on this observation, complete the following:
~Jx-3= R
Now observe these products and fill in the blanks:

4 nd=_]6 T T =
g u3=]? ==]6+4 Rt HESE

~4x2= _ =-12+4 (D Surtingfrom(-5)* 4, find (~5) * (~6)
S (W) Starting from (=6) = 3, find (~6) = (~7)

-4%x0=___
- nf=l)=____
—dni=d)~ ____
—Ax

From these patterns we observe that,

(<3)*(<1)=3=3x]
(- *(-2)-6-3=2
(=3)=(=3)=9=I=)
ad (-4 x(-1)=4=4x]

So, (4)=(-2)=4x2 =

(=) n ()= -
S0 observing these products we can say that the prodiuct of two negative integers is
a positive integer. We multiply the rwo negative imtegers as whole numbers and put

the positive sign before the product
Thus, we have (=10) x (=12)=+ 120 = 120
Semukarty (<15) * (=6)=+ 90 =%
In general, for any two positive integers aand b,
a)x(-b)=axb
Find: -31)* (-100),(-29)* (72). (-89 *(2)
Game 1

(1) Take a board marked from—104 10 104 as shown in the figure.

(i) Take a bag containing two blue and two red dice. Number of dots on the blue dice
indicate positive integers and number of dots on the red dice indicate negative integers.

() Every player will place his‘her counter at zero.

(iv) Each player will take out two dice at a time from the bag and throw them.
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104] 103 [ 102 101 [100] 9] 98] 97] 96| 95| %4
B3| B4 | 85 | 86 | 87 | 88| &9 | 90| 91| 92| 93
Celalw» w7 6 5] #] 5 72y
6l | @ | @ | 64| 65| 66| 67| 68| & | 70| 7
K[ [ s 575655 =] o] 2] 510
0| 40| 41 | 42| 43| 44| 45| 46| 47| 48| 9
SRR R ﬁ?ﬁ;
7| 18| 19| 20| 21| 2| B 24| 5| 26| 27 CE}E’
elslulwBlulul 0l sT 8716, r‘ﬂ--;?
|('5 =4| 3| | =1 ol 0L 201 31 ®1.3 fﬂ%
—6| —7| =8| =9 |10 | -11] -12] 13| —14 —Iiﬁlﬁ) B\
27| 26| 25| 24 |23 | 22| -21] 20| —19] -18]-17
28| 29| 30| 31 | =2 | 33| 34| =53] —36| —37| =38
— 49| —a8| —47|—46 |45 |—a4| —43] —42| —41| —40]-39 ]|
Kos0| —s1| 52| —53 |54 | 55| —s6] —57| —s8| 59|60
—71| —70| 69|68 | -67 | —66] —65| —64| —63| —62| —61J]
K2 = 72| =75 | =76 |=77| —78] <79| 80| 81| =82
—93 | —92| —91 |90 | —89 | —88| —B7| —B6| —B5| —B4|—834|

K=94] —95| —96|-97 |—98 | =99| —100] =101 | 102|103 —104

(v) After every throw, the player has to multiply the numbers marked on the dice.

{vi) Ifthe product is a positive integer then the player will move his counter towards
104; if the product is a negative integer then the player will move his counter
towards —1 04

(vil) The player who reaches either - 104 or 104 first is the winner.

ol
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1.4.3 Product of three or more Negative Integers
Fulerin his hook Ankinungag  We otserved that the product of two negative integen is a positive integer
- Whst sl bes the prosdict of thres negative imegers? Four negative infegens?
mnlmﬂq_ﬂﬂ“ﬁilﬂ Let us observe the following cxamples:
tempt fo prove (@) (=4)=(=3)=12
(b) (=4) x(=3) * (=2) = [(=4) * (<3)] ™ (=2} = 12 = [~2) =-24
(€} (=4) = (=3) = (=2) = (=1)= [(=4) = (=3) = {=2)] = (=1} = (=24) = (=1}
(d) (=5) = [(=4) = (=3) = (<2) = (=1)] = (=5) = 24 = =120
From the above products we observe that
{a) the product of two negative integers
s o positive integer,
(b) the product of throe negat:ve integers
is a negative integer
fc) Fndyqtnfﬁnrmpmmhmh (=1) % (=1 % (=1) = =1
a positive ideger.

o (=12 =) R(=]) = =]1) =+]
What is the product of five negitive integers in
(dy? (=1) = (=1) * (=1) * (=1) % (=1} = =]

) xi-ly=1

A Special Case

Consider the following statemenis and
the resultant products:
(=1) = (=1)=+1

So what will be the product of six negative
Integers?

We further see that in (a) and (¢) above,
the number of negative integers that are
and the product obtained in (a) end (¢) are
positive integers. The number of negative

This means that if the integer
=11 is mubtiplied even numbser of times,
the product is +1 and if the integer (~1)
is multiplied odd number of times, the
prodduet is =1, You can check this by
making pairs of (~1) in the statement.
This ks usefial in working out products of |

integers thit wre multiplied in (b) and (d) s odd
and the products obtained in (b) ind (d) are

negative inlegers.

We find that if the number of negative integers in a product is even, then the
product is a poxitive integer, if the mimber of negative integers in a product ix odd,
then the product (s o negative infeger.

Justify it by taking live more examples of each kind.

Tuing, Discuss anp WRITE

(i) The product (=5) = {=5) * (=6)*(=13) is positive whereas the product
(=9) = { =8) = & » (=3) is negative. Why?

(i) 'What will be the sign of the product if we multiply iogether:
(n) K negative integers and 3 positive integens?
(b) 5 negutive integers and 4 positive integers?

integers,

s
A

Scanned with CamScar



worecers [ NIRRT
(€) (=1), twelve times?
(d) (=1), 2m times, m is a natural number?

1.5 Prorer1ies oF MULTIFLICATION OF INTEGERS

1.5.1 Closure under Multiplication
1. Observe the following table and complete it:

Statement Inference
(=20) * (=5) = 100 Product is an integer
(=15) = 17 =255 Product is an integer
(=30) = 12~ _____

(~18) <« (2})=____
(=l4) = (=13)~___
12 = (=30) =

What do you observe? Can vou find a pair of integers whose product is not an integer”?
No. This gives us an idea that the product of two integers is again an integer. So we can
say that integers are closed under multiplication.
In general,

axbisan integer, foroll nteg "

Find the product of five more pairs of integers and verify the above statement.
1.5.2 Commutativity of Multiplication
Wee know that multiphication is commutative for whole numbers. Can we sy, multiplication

1s also commutative for integers”
Observe the following table and complete it
Statement | Statement 2 Inference
3= (—4)=-12 (4 *x3=-12 3 (=4)=(=4) 3
“30)* 12~ ___ 12%30)=___
(=15) * (=10) = 150 (=10) = (=15)= 150 p
@)D= | )= 39- :
0= ___ :
- (1) * (=15) =
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What are your observations”’ The above examples suggest multiplication i
commudative for infegers. Write five more such exmmples and verify.
In general, for any two integers o and b,

ash=hng

1.5.3 Multiplication by Zero
W hanorw thiat any wheole number when multiplicd by scro glves mero. Olbnerve the following
products of negative integens and zero. These are obtained from the patierns done carlier.

(=3)=0=0

0w (=4)=0

-5=0=__

0=(-6)~____
This shows that the product of a negative integer and zevo is zero.
In general, for any integer a,

@ 0=0%g=0

1.6.14 Multiplicative Identity

W know that | is the multiplicative identity for whole numbers.

Check that | is the multiphcative identity for integers as well. Observe the following
procucts of integers with 1.

(=3)= | ==3 Imd=5
(~4)=1=__ | eg=_
| =(-5)=____ 0
) Tulm
Thix shows that | s the multiplicative identity for integers also.
In general, for any integer o we have,
as|=)=a=g

Whast huspperes whien we multiply any integer with=17 Complete dwe lullowing
=)=(-1)=3
3u(=l)==3 . —— — —
1—&1-{—',- : ) 3 k n =5
)= (=2%)=____ =lwale axi=l)=-l)=a=-a
IBnt=l)= ____

What do you observe?

Can we sy =1 isamultiplicative identity of imegens” No.

Scanned with CamScar



invrecERS I

1.5.56 Associativity for Multiplication
Consider—3,-2and 5,
Look at [(—3) = (-2)] = Sand (3) = [(-2) = 3].

In the first case (=3) and (-2 are grouped together and in the second (-2) and 5 are
grouped together.
We see that [{(~3) = (=2)] = S=6x5=30
and (3) = [(2) = 5] =(F) * (-10) = 30
So, we get the sume answer in both the cases,
T,  [(=3) % (=2)] * 5= (=3) » [(-=2) ~ §]

Look at this and complete the products:
[(7) % (= 6)] x4 = x4
?-rf(hﬁ:lhqlu','h =

I8 [7 % (=6)) % 4 =7 % [(=6) * 4]?
Does the grouping of integers affiect the product of integers? No.
In peneral, for any three integersa, band ¢

(axb)xc=ax(hxe)
Take any five values for @, b and ¢ ench and verify this property,

Thus, like whole mumbers, the product of three integers does not depend wpon

the grouping of integers and thix is called the associative property for multiplication
of integers.

1.5.6 Distributive Property
We know
16=(10+2)=(16=10)+ (16 =2)  [Distributivity of multiplication over addition]
Let us check if this is true for infegers also.
Observe the following:
(a) (=2 =3+ J==1=§=~]0
and  [(=2) % 3]+ [{=2) = 5] = (= 6) + (=10) = =16
So, (2)*(A+S)=[(=2)=3]+[(-2)=5)
B 4 =[(2+7)=(-4H=5==20
and  [(=4) =< (=2)] + (=4 = T]= § +(=28) ==20
So, (=4)x[=2)+T7] == =)+ [(-4)=T7]
(€) (=8) = [(=2)+(-1)] = (~8) » (-3) =24
and  [(=B)=(<2)]+[(=R)=(=1})]= 16 =8 =24
So, (=8 x[=2)~(=1)] =[(-8) = =2)] + [(—8) = (~1)]
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Can we say that the distributivity of multiplication over addition is true for integers
ilso? Yes.

In general, for any integers o, band ¢,
axthre)=axh+raxe

Toke atheast live dillenent values for each of @, b and ¢ and verify the above Distributive

Try THESE

M 1s10x[(6+(=2)]= 10 %6+ 10 = (~2)?
@) I8 (=15) % [(=D+ =D = (=15) * (=7) + (<15) * (<1)?
Now consider the following:
Canwesay 4 * (3-8)=4 x3—4 » §7
Let us check:

dx(A-f)=d = (=5)=20

dx)-dvi=12 =32=220
So, 4*(3-K)=d4x3-4x§
Lok at the following:

(S)=[(=d) =(=6)]=(=5)=2= 10

[(=5) = (=4)] =[(-5) = (-6)] =20 -30~= 10
So, (S)=[(=4) =(=6)]=[(-5) = (=4)] =[(-5) (-0}
Check this for ( —9) = | 10 ={=3)) and [(=9) = 10 ] = (=9} = {=3)]
You will find that these are also equal,
In general, for uny three integers a, b and ¢,

gxb-c)=arb-agx¢
Take stleast five different values for each of a, band ¢ and verify this property.

0 Is10=(6=(-2)]=10 = 6-10 = (-2)?

@) I8 (=15) % [(=T) =(=1)] = (15) = =)= (=15} = (-17?
1.5.7 Making Multiplication Easier
Consider the following:

() Wecan find (=25) = 37 = d us
[(=25) = 37] = 4 = (= 925) 4 =-3700
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Or, we can do it this way,
(=25) * 3T = 4 =(=25) = 4 = 37 = [{=25) = 4] = 37 = (-1 00) = 37 =-3700
Which is the easier way?

Obviously the second way is easier because multiplication of {(-25) and 4 gives
—100 which is easier to multiply with 37. Note that the second way involves
commuiativity and associativity of infegers.
So, we find that the commutativity, associativity and distribativity of integers help 1o
make our calculations simpler. Let us further see how calculations can be made
easier using these properties.
(i) Find16=12
16 = 12 can be written as 16 = (10+ 2),
l6x]2= J6=(10+2)= 16x]0+16=x2=160+32=]92
() (—23) = 48 = [-23) = [50-2] ={=23) = 50—(=23) = 2 = (=) | 50)— (—46)
==1104
) (-35) # (-98) =(-33) = [(-100) + 2] = (-3%) * (-100) +(-35) = 2
= 3500 + (=70)= 3430
(v) S2x(-8)+(-52)=2
{(=32) = 2 can also be wntten as 52 = (=2).
Therelore, 52 = (= 8) + (<52) x 2 = 52 = (= §) + 52 = (=2)
=52 * [(~ B) +{=2)] = 52 * [(-:0)] =-520

Find (~49) ﬂ:t-?ﬁ}" (=31); 70 % (=19) + (1) * 70 using distributive property. 3*_

ﬂ

Examrie 2  Find each of the following products:
iy (~18)y=(-10)=9 (i) (—20)=(-2)=(-51=7
(i) (~1)*(=3) * (=4) * (=6)

SoLvtion

) (-18) = (=10) = 9 =[(=18) = (=10)] = 9= 180 = 9@ = 1620

) (<20} =(<2) " (=B)=xT==20w|{=2) " (=5)] =7 =|=20 = |0] =7 ==]400
(@) (=) (=5)* (~Ne=0)=[(-=1)={-5)| %[(=94) = (=0)] =35 =24 =120

Exasmrre 3 Verify (-30) = [13 +(=3)] = [(-30) = 13] + [(=30) = (~3)]

Sowrmion  (=30) x [13 +{=3)] = (=30) * 10 = =300
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[(=30) * 13] + [(=30) = (=3)] ==390 + 90 = -300
So, (=30) = [13 4 (=3)] = [(=30) = 13] + [(=30) = (=3)]

Examrie 4 In a class test containing 15 questions, 4 marks are given for every
correct answer and (~2) marks are given for every incorrect answer.
(i) Meena attempts all questions but only 9 of her answers are cormect.
What is her total score? (ii) One of her friends gets only 5 answers
correct. What will be her score?

SoLuTion
(i) Marks given for one correct answer = 4
So, marks given for 9 correct answers = 4 = 9= 36
Marks given for one incorrect answer = - 2
So, marks given for 6 (= 15-9) incorrect answers = (=2) = 6 = =12
Therefore, Meena's total score = 36 + (~12) = 24
(i) Marks given for one correct answer = 4
So, marks given for 3 correct answers =4 = 3= 20
Marks given for one incorrect answer = (~2)
So, marks given for 10 (=15~ 5) incorrect answers = (=2) x 10 =20
Therefore, her friend’s total score = 20 + (=20)~ 0
Examrre 5 Suppose we represent the distance above the ground by a positive integer
and that below the ground by a negative integer, then answer the following:

(i) Aneclevator descends into a mine shaft at the rate of § metre per minute. What will
be its position afier one hour”

(i) Ifitbegins to descend from 15 m above the ground, what will be its position after 45
minutes”

SoLuTioN
(i) Since the elevator is going down, so the distance covered by it will be represented
by a negative integer.
Change in position of the elevator in one minute =—5m

Position of the elevator afier 60 minutes = (=5) x 60 =300 m, i.c., 300 m below
down from the starting position of clevator.

(i) Change in position of the elevator in 45 minutes = (—5) * 45 =-225m, i.¢,225m
below ground level.

So, the final position of the elevator = <225 + 15 =<210m, i.e., 210 m below
ground level.
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1. Find ench of the following products:
(a) 3=(=1) (b) (=1) =225
(€} (=21) = (=30) (d) (=316)=(=1)
(e) (~15) =0 =(-18) () (=12) = (=11) = (10)
@ 9=3 =6 M) (—18) = (-5) = (=4)
M ) =(=2)=(3)=4 D 3)*E6)=(=2)=(-1)

1. Venfythe following:
() 1B [T+(3)]=[18=T7]+[18=(-3)]
(&) (=21) = [(=4) + (= 6)]= [(=21) = (=4)] + [(=21) = (- 6)]
3. ) Foranyintegera, what is(=1) * a equal 10?7
(i) Determine the integer whose product with(=1) is
(a) =22 (b) 37 €) 0

4. Sturting trom (=1) * 5, wnie vanous producls showmng some patiern (o show
===

5. Find the product, using suitable properties:

(8) 26 * (—48)+ (—48) = (-36) (b) 8 = 53 « (=125)
() 15 x(=25) = (—4) = (-10) () (—41) =102

(€) 625 = (=35)+(—625) = 65 (N 7+ (50-2)

® =17)x (-29) () (=57) = (=19)= 57

6. A certain freezing process requires that room tempersture be lowered from 40°C at
the rate of 5°C every hour. What will be the room temperature 10 hours afier the

process begina?

7. Inaclass test containing |0 questions, 5 murks ane awarded for every commect answer
and (=2) marks are awarded for every incorrect answer and () for questions not
attemipted.

@ Mohan gets four correct and six incorrect answers. What is his score”?

(i) Reshma gets five correct answers and five incorrect answers, what is her score”?

(i) Heena gets two cormect and five incorrect answers out of seven questions she
attempts. What is her scorne?

8. A cement company eamns a profit of € § per bag of white cement sold and a loss of
T 5 per bag of grey cement sold.

(a) Thecompany sells 3 000 baps of white cenent end 5,000 bags of grey cement
na month. What is its profit or loss?
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(b} Whiat is the number of white cement bags it must sell to have nedther profil
nor loss, if the number of grey bags sold is 6,400 bags.

9. Replace the hlank with as integer toomake it n true statement
(a) (=3)« =27 (b) 5= - =35
(e} " (~B)= =56 (d) “(-12)= 132

1.6 Dmvision or INTEGERS

W know that division is the inverse operation of multiplication. Let us soe an example
lor whaole mumbers.

Since 3 = §= 15

50 18=5=3and 15-1=35

Similarly, 4 *3=12gives 12~4=3and 12+ 3=4

We can sy for each multiplication statement of whole numbers there are two

division silements
Can you write multiplication statement and its comresponding divison statements

for integen’

® Observe the fallowing and complete it
Multiplication Statement Correspending Division Statements
2= (=6)=({=12) (-12)+{-6)=2 . (=12)*2=(=0)
(—4) x §=(=20) (=20)+ 5 = (- 4) v (<20)+(~4)=5
(- B) = (-9)=T72 T2+ - . T2+ -
R L —_— N
(=8)xd=___ '
Sx(=9=___ '
(=10) % (~5) = '

From the above we observe that : Ty THESE
~12)+2=(~6
20-5-4 e
(=32) < 4 = (= 8) (&) (-100)+5  (b) (-81)+9
(=45)~ § = (=9) © (<795 (@ (322

We observe that when we divide o megative integer by a positive integer. we divicde
them as whole numbers and then put a minisy sign (=) before the guotient.
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® W also observe that: Can we say that
72« (8)==9 and S50+ (-10)=-5 (~48) « 8 =48+ (-8)?
(~48)+ 8 =—6

So we can say that when we divide a positive integer by a negative
integer. we first divide them as whole numbers and then put a minus

sign (=) before the quotient.

and 48 < (-B)==6
So (—48) + 8= 48 « (- 8)

In general, for any two positive integers @ and b c::l?&-?i}d(-m-ﬁﬂ
a+ (=b)=(-a)+ b where h20 (i) (=136)+4and 136+ (=4)

Try THEsE

Find: (a) 125+(25) (©)80+(5) (c)64+(-16)

® Lastly, we observe that
(=12) = (=6)=2;(=20) = (~4)=5;(=32) =~ (~8)=4;(-45) - (M) =5

So, we can say that when we divide a negative integer by a negative integer, we first
divide them as whole numbers and then put a positive sign (+).

In general, for any two positive integers @ and b
(=a)* (=b)=a+ b  whereh=0

Try THESE

Find: (a) (=36) + (~=4)  (b) (=201) * (<3) () (=325) = (-13)

1.7 Prorert1ies oF DivisioNn oF INTEGERS

Observe the following table and complete it:
What do you observe? We observe that integers are not closed under division.

Statement Inference Statement Inference
(~8)+(=4)=2  Result is an integer (-B)=3=

(—4)+(—8)=:_—; Result is not an integer| 3 . (_§) =

Llww| b

Justify it by taking five more examples of your own.
® We know that division is not commutative for whole numbers. Let us check it for
integers also.
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You can see from the table that (= 8) = (= 4) = (—d) + (- §).
Is (=9) » 3 Lhe same as 3 » (-9)7

Is (= 307} = (= 6) the samc as (= 6) « (= 30)?

Can we say that division is commutative for integers? No.,
You can verify it by taking five more pairs of infegers.

@ Like whole numbers, any integer divided by zero is meaningless and zero divided by
an integer other than zero is equal to zero e, for any infeger @, o + 0 jx no dhefined
bt 0+ a=0fora =0

®  When we divide a whole number by 1 it gives the same whole number. Let us check
whether il is true for negative irlegers also,

Observe the following |
(=8)=1=(=§) {(=11}= 1 ==]] (=13)+1==13
(25« 1=___ (M=l=___ (48 +1=___

Ihis shows that negative integer divided by | gives the same negative inleger.
So, any integer divided by | gives the same integer

In general. for any integer a,
a~l=a
®  What happens when we divideany integer by (=1 )? Complete the following table

(~8)~ (1) =8 1+ (=1)==11 Bef=l)=___
h 25 =D=___ =M= =Bl
\B What do you observe?
,[_1] \i We can sy that if any integer is divided by (~1) it does not give the sme integer
AN

- | ® Canwe say [(=16) « 4] = (=2) is the same as

) - * # (=)= = =T =7
s @ 1+a=17 Weknowthat  [(=16) « 4] + (=2) = (=4) + (=2} = 2

@ a*C0=—a? foranyiegora. ™ G167 [45 (1= E16) < (2)= 8
Take different values of aand check. 9 [(=16) + 4] = (=2) # (~16)  [4 + (-2
Clan you say that division is associative for integer? No,
Verify it by tnking five more examples of your own.
Exavmrie 6  Inatest (+5) maris are given for every correct answer and {—2) marks

are given for every incorrect answer. (1) Radhika answerod all the questions
and sconed 30 marks though she got 10 comect answers. (ii) Jay also
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mnswered all the questions and scored (—12) marks though be got 4
correct answers. How many incorroct answers had they attempted?

Sap moN

i

(i)

Marks given for one comect answer =5

So, marks given for 10 correct answers = 5 x | 0 =50
Radhika's score = 30

Marks obtained for incorrect answers = 30-50=-20
Marks given for one incorrect answer = (—2)

Therefore, number of incormect answers = (=20) - (=2)= 10
Marks given for 4 correct answers = 5 = 4 = 20

Jay's score = =12

Murks obtained for incorrect answers = -12-20=-132
Marka given for one incorrect answer — ( 2)
Therefore number of incormect answers = (—=32) ~ (-2)= 16

ExamriLe 7 A shopkeeper cams a profit of ¥ 1 by selling one pen and incurs a loss

0

(i)

Sovurmon

(M

of 40 paise per pencil while selling pencils of her old miock.
In a particular month she incurs a loss of T 5. In this period, she sold 45 pens. How
many pencils did she sell in this period?
In the next month she earns neither profit nor loss. 1f she sold 70 pens, how many
pencils did she sell?

Profit earned by selling one pen =1 |

Profit camed by selling 45 pens = 245, which we denote by +2 45
Total loss given = T 5, which we denote by =T §

Profit eamed + Loss incurred = Total loss

Therefiore, Loss incurred = Total Loss — Profit eamed

=T (=35—-45) =2 (=30) ==5000 paise

Liowes incurred by selling one pencil = 40 paise which we write as =40 paise
So. number of pencils sold = (=5000) « (-40) = 125

In the next month there is neither profit nor los.

S0, Profit eamed + Loss incurred = 0
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Le., Profil eamed = = Loss incurmed.

Now, profit earned by selling 70 pens = € 70
Hence, loss incurred by selling pencils = € 70 which we indicaw by - € 70 or
- Tq.ﬂ'm m“1

Total number of pencils sold = (=7000) + (=40) = 175 pencils,

Exercise 1.4

1. Evaluate each of the following
() (=3)=10 (b) 50 ={-5) (€} (=36)=(=9)
(d) (=49)+(49) (&) 13+[=2)+1] (N 0+(=12)
@ (=31)+ [(=30) +(=1}]
(h) [(=36)+12]«3 () [=6)+5)]=[(=2)+1]
2. Verily thata o+ (b ) e s B (i) Tor cach of the following values ofa, &and ¢,

() a=12,b==d =2 ib) a={=10),b=1¢e=1
3. Fillinthe blanks:

() 369+ ____ =369 (b) (<75« ___ =~

(©) (=206)+ ___ =1 ) =87+ ___ =47

(€ ____+1==87 h ____~48==l

R 20+ ____=-1 M ____ ~(4)=-3

4. Write live pairs of integers (o, &) such that g = b= <3, One such pair is (6, <2)
because 6 + {<2) = (=3},

5. The temperature mt 12 noon was 10°C above zero. If it decrenses at the rte of 2°C
peer hour vntil midnight, st whst time would the temperature be B°C below zem?
What wasild be the temperture at midenight?

6. Inaclass test (+ 3) marks are given for every correct answer and (—2) marks
mre given for every incorrect answer and no marks for nol attempting any
question. (i) Radhika scored 20 marks. I she has got |2 correct answers, how
miany questions has she attermpled incorrectly”? (i) Mohini scores <5 marks in this
test, though she has got 7 correct answers. How many questions has she
attempled incorrectly?

7. Anclevator descends into a mine shaft at the rate of 6 m/min. If the descent staris
from 10 m above the ground level, how long will it take 1o reach < 350m.
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Wuar save We Discussen?

1. Imegers are a bigger collection of numbers which is formed by whole numbers and
their negatives. These were introduced in Clas: V.

1. You have studied in the earlier class, about the representation of integers on the

3. Wenow study the properties satisfied by addition and subiraction.
(n) Imegers are closed for addition and subtruction both, That is, o + b and
a@=b are again integers, where o and b are any integers.

(b) Addition is commutative for integers, Le., @ + b= b + a for all imegers
aand b,

(e} Addition is associative for integers, i.e., (a+b)+c=a+ (b +¢c) for all integers
. b and c.

{d} Integer 0 is the identity under addition. That is, a « =01+ a=a forevery
ineger a.
4. We studied, how integers could be multiplied, and found that product of & positive

and a negative integer is a negative integer, whereas the product of two negative
imegers is 4 positive integer. Forexample, =2 % 7==]4and =3 === 24,

5. Product of even number of negative integers is positive, whercas the product of odd
number of negative inlegers is negative.
6. Integers show some properties under multiplication.
(n) Integers are closed under multiplication. That is, & = b is an integer for any two
integers aand b,

{b)  Multiplication ia comnmatative for intcgers. That fa, @ = b~ b = a for any intcgers
aand b.

(¢) Theinteger | is the identity under multiplication, i.e., | *a=a x| = a for any
integer a.

(d) Multiplication is associative for integers, Le., (a = b) = ¢ =a = (b = ¢) for any
three inlegers a, band ¢.

7. Under addition and multiplication, imegers show a property called distributive
property. That is, o = (b +¢) = a = b+ a = ¢ for any throe integers a, band ¢.
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8. The properties of commutativity, associativity under addition and multiplication, and
the distributive propenty help us 1o make our calculations easier,

9. We also learnt how to divide integers. We found that,
(a) When a positive integer is divided by a negative integer, the quotient obiained is
negative and vice-versa,
(b)  Division of a negative integer by another negitive integer gives positive as quotient.
10, Forany integer a, we have
(a) a+0isnot defined
(b) a+1l=a
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