In this chapter the students will be able to explore :

* Multiplication and division of integers,
* Properties of integers (including identities for addition and multiplication,
commutative, associative, distributive).

* Word problems on integers (all operations). it

(-~ 47) + (= 23) =

Subtract 14 from - 81,

Predecessor of — 5 is

- |9 - 15] =

154+ (=8)~(-7) =

The additive inverse of - 9 is

Which is smaller?

- 150 or - 130

AT R— X )

9. Arrange in ascending order.
5,~-3-24,0 -12

10. 19-9—(—3)-(—-3)-(—9)?

- A L B U N

INTRODUCTION

t of integers, their addition and subtra:ﬁm. 'ﬁj@.
e have already dealt with the concep |
oalli-?tﬁi?f»rv:vh‘:h number and the opposites of natural number form the set of Integers. Ir - ‘

denoted by 1 to Z. For example, ... =3, = 2 -1,0,1,23 .

m Negative Integers
,‘Nltun.l‘:ldumbeu 1, 2,3, ... are called positive integers the mw;hh_g’
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@ m with integers in increasing order from left to INTEGERS
N O are eqlld“\

o Positive Intagers —» | Spaced points
s R =t freerecnd + . | On an
e R : 2 3 4 5 & . infinitely
! the nur hbe M integer on the right is greater than the \\long number
NG L - I_ b Line.
<=3 <4, -5 <2 -1<0and so on. =

n ﬂgm is like adding the two integers and putting the common
= 29, -17+(-12) = -29

s is like subtracting the two integers and putting the
er integer is decided by ignoring the signs of both the

: L
, I
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Example & | Subtract the following

(@) -5 trom - 7 (b 12 from -3 J

Solution | (@) =7 = (-8)= -7 + (5) (Opposite of ~5) (b)) -3 - 12=-3 + (-12) (meof 12)

_. z 2 = -15 - v

' PROPERTIES OF ADDITION OVER INTEGERS
1. Closure Property

If p and g are two integers then p + g is also an integer. This property is called closure M
addition over integm bg

P + q is always an integer
{n) 9 +8 R |

® S+ (N =-0
© ~12+23 =11

Thus, the set of integers is closed under addition.
2. Commutative Property
Itp and g are integers then

Pra=qep

() 74+ (-12) =-5 and -12+7=-5

all these sums are integers.

o Thus 7+(-12) =-12+7 S
@ ~13 + (-2) =15 and 2+ (-1 el FFE
- Thus -13 + (<2) = -2 + (-13) o= Sk

mmhmmmmmmun
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e or addifive inverse of p.
g 5 is additive inverse of 5
“ or 5 is additive inverse of -5

Did you ks,
" The sum

( any integer and i

\. Opposite is alway,.
‘3'31’51 to zerq.

P
-
5

2
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Example 4 : From the sum of -32 and 91, subtract —421

Solution : First find the sum of -32 and 91
-32 - 6] = 30

Now, subtract - 421 from 39

59 _ (_471)

(=421) = 59 + 421 = 480
Example 5 : Sum of two integers is —92. 1f one integer is 39, find the other.
Solution : Sum of two integers = -92
One integer = 39 :
Second integer =92 _ 39 )
=-131
Example 6 : By suitable groupings, evaluate
(@) 43 + (=57 + 23) (b) 203 + [-72 + (-3)] )
Solution :  (a) —43 + (=57 + 23) o
=[-43 + (-57)] + 23 (Using Associative Property) .

:—100-’..:3

(b) 203 + [-72 + (=3)]

=203 + [(-3 + (-72)] (Using Commutative Property)

= [(203 + (=3)] + (-72) (Using Associative Property

=200 + (-72) 35
= 128 :

W“'W‘! EXERCISE : 1.1 i’m

1. Fill in the blanks to make the statements true : o
(@) =10728 + = 237 + (-10728)
() -17 + (13 + 18) = (-17 + 13) +
- {e) 12345 + = 12345

(AR
B
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B (S +6+ | J12-7+ (2

(@24~ (4) + (-8) [ |-13-(5 16

2 values irrespectiy..

negative sign 1o 11,

5 @0
o integers are of unlike signs)
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2. Commutative Property
If p and g are two integers then
PXxXg=qgxp
ie. in whichever order we multiply the integers the product remains the same.
(a) (-8) x 9 = -72, 9 x (-8) = -72
Thus -8 x9 =9 x (-8)
(b) 12 x -7 = -84, (-7) x 12 = -84 |
Thus 12 x (=7) = (=7) x 12

Thus multiplication is commutative over integers. ‘

3. Associative Property

Hpq and r are three integers then o
Px(@xnN=(pxqg)xr . ‘i
Le. in whichever way we group the integers, the product remains the same. ’ j-;*'l
(a) 8 x [(-9 x -3)] = 8 x 27 = 216 g
[8 x (-9)] x (-3) = ~72 x (-3) = 216 _’;
Thus 8 x [[9 x (-3)] = [(8 x -9)] x -3 4

(b) -5 x (-3 x 8) = -5 x (-24) = 120

[(-5) x (-3)] x 8 =15 x 8 =120

Thus 5 x (-3 x 8 =[(-5) x(-3)] x8

Thus multiplication is associative over integers.

j_ k j'e'yw plicative Identity
I p is any integer then

(-8) x 1=1x (-8 =-8 P
10x1=1x10=10 -

wRCARYT

0x(H=(Hx0=0
 0x5=5x AeE
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=7 x (-7 =-49
e (=2) = -35 + (-14) = -49
’ TMhos  7x[54(-2]=7x (5 +7x (D)

CSi
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CLASS - ¥

) Exampie 13 Inatest mm,mur.,, 20y questions, 3 marks are given for every correct answer and -1) mark
piven for eve Iy Incorrect answer.

(i) Reena atternpts 4] questions but only 11 of her questions are correct. What is her total

5(C ()l'(

(11) Manish alsq, attempts all questions but only gets 7 of his answers correct. What is his

total score?

Solution : (1) Marks given for |

correct answer =3
Marks given for 11 correct answers =3 x 11 =33
Marks for an incorrect answer = -1
Number of incorrect answers =20-11=9
Marks for 9 incorrect answers =-1x9=-9
Reena’s total score =33+ (9=
(if) Marks given for 7 correct answers =3 x 7 = 21
Number of incorrect answers =20-7=13 ‘ ﬁ
Marks given for 13 incorrect answers = -1 x 13 = —13 ' 3
Manish'’s total score =21 +(-13) = e ;
"

PRy § EXERCISE : 1.2 i’W“W

1. Multiply the following integers :
(a) 6 by 80 (b) (14) by (-9) (c) 0 by (- 126) @ (%) by12
g (e) (-48) by (-50) Wi
2. Simplify the following : | z
@ D) x () x (10) (b) (-2) x (14) x (-6) x (-1) (o) (-18) x (-10) x (-2) x 3
' (d) (21) x (-5) = (9890) = 0 (e) (8) x (-5) x (-6) x 4 O 12-8) <108
g (g) (-5 +4) x 48 ‘
- ' Vm'fylshefonowing oozl g
@16+ (D) = 14 x 6] + [14 x () SN
21 x [(-3) + (-7)] = [(-21) = (3)] + [(-21) x (-7)] 2 PR
8by 1 and state w}wﬁmﬂeprodm:m&mad&vemd*&ﬂmﬁ
e the integer whose product w:th(»——l}m
(b) 29
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} | (b) 5 + [(-5) x {(-5)] @ 8 x (-8

Eai S (€) 0 x (20 + 9).

nvenient grouping, evaluate |

é‘j}'lr' @ f‘ﬂa x *133 (-50) (b) (-2) x (-16) x {-50)

' "1 (ﬁ}w*@ 25 x (-3) (d) (~4) x 53 x 50

'm wmdﬂ!ﬂmﬁ%pmpeﬂv

(@) (-9) x 42+(-9) < 8 () (-13) x 23+(-13) x (-3) () 13 = {£3)=(-3) = -

éﬂ) 49 x (-43)+49 x (-7) (€) (99) x (-28)+(-28) ) (92) x 18+¢-=) - =

©) -12%98 () <17 x 104 @ -9 x (60 - 3
()11 x 30+ () 24 x 99

a test ' 25qnmhms 4marksareglvmfm'mymm-2mu::-~

‘-mmaﬂdd’d“ﬁw7mwisham\
'8 .JWMMMmmgmﬂnm o o
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But -15+2=—2"

§ s, Clasure Property of Division does not hold good in integers.
2. Commutative Property
If p and g are two integers then
P+*q#q+p
4

() (-16) + (4) =4, (4) + (-16) = 2 _ 2 1
-6 16 4

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

(i) 20+5=-45+(-20)=— -1
20 20 4
Thus (-20) + 5% 5 = (-20) el

Thus, Commutative Property of division does not hold true in integers.
3. Associative Property
If p. g and r are two integers then
Pprlg+nzp+q)+r

() -18+(6+3)=-18+(2)=9 -
[—18+(—6)]+3:3+3=1 .
Thus 18+ (6+3)=[-18+(0)]+3 ‘
(s1) 20+ [10+(-5)] =-20+(-2) =10 >
e 2 :,
(20 +10) = (-5) =2+ (D) = G il
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CLASS - 7

WORD PROBLEMS

The purpose of learning different types of numbers and their computation is to apply the knowledge
thus gained in dealing with our day to day problems.

After having learnt integers and their properties, let us now solve some word problems by applying
the properties already learnt. o

Example 18: The entries in the pass book of Anita indicate : -t
Balance as on 1.4.2006 =X 7500
Amount deposited on 10.4.2006 = ¥ 2500 %
Amount withdrawn on 28.4.2006 = ¥ 6000
Find her balance in the account after last transaction.

Solution : We know that depositing a sum is positive and withdrawal is negative. Then given
information can be written as :
Balance on 1.4.2006 = ¥ 7500 ':
Amount deposited on 1042006 = T 2500 T
Amount withdrawn on 28.4.2006 = ¥ 6000 £ ,-.l
.. Remaining balance =¥ (7500 + 2500 — 6000) g

=% (10000 - 6000) = ¥ 4000

Example 19: A shopkeeper earns a profit of ¥1 by selling a pen and incurred a loss of
30 paise per pencil by selling the pencils of old stock.

in this period?
(if) In the next month, on selling 15 pens, he earns neither a profit nor a loss. How
pencils did he sell? v

Solution : (i)  Profit earned by selling 1 pen =3 1

Profit earned by selling 30 pens = ¥ 30 (or + ¥ 30)
Total loss = ¥ 9 (or — % 9) J
Profit earned + Loss incurred = Total loss oo b ﬁ
+ T 30 + Loss incurred = -% 9 s el
Loss incurted = -390 - -39 < 3900 paise

W

o
5

L

(i) Profit earned by s
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‘ : ih m int‘tgtﬂr
per pencil sold.
$ his profit or los<>

Enor loss if the nyr:,
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7. Properties of Multiplications of integers :
(a) Closure property of multiplication holds good over integers.
(b) Multiplication over integers is commutative.
(c) Multiplication is associative over integers.
(d) In integers, multiplication distributes over addition.
(e) If an .integer isvmulﬁplied by 1, then the result is the same number i.e., 1 is the multiplicative -
identity.
(f) If an integer is multiplied by 0, then the product is always 0.
8. The quotient of two integers with like signs is positive.
9. The quotient of two integers with unlike signs is negative.
10. Properties of Division of Integers :

(a) Closure property, commutative property and associative property of division do not hold good
in integers.

(b) Division by zero is not defined.
(c) If a is an integer then @ + 1 = 7 whereas 1 + a is not always an integer. 2

L Va7 S X
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(d) -1
| (d) 192
(d) not possib]e.
} (d) -14
:

‘ (d) 16

B

-
o

2

(d) 10,000

 (d) 1500
-

B () -4
(@) 14
k-

(@) none.

28
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CLASS: 1

g + 0 = 0 for all integral values of q
0 + p = 0 for all integral values of p
pe{@+r)=({@+q) +rforall integers p, 7 and r
e & g
(-13) x 5 is a whole number.
1 is the additive identity of integers.

10. The product of 4 negative integers is negative,
IV. Match the Follow

Column A

ST R A R R e

(a) a + () (@) -a
(b) a x (-1) (b) 0
€) -a~+ (1) (c) -1
d) a0 (d)a
(€) 3x-6x0 () not defined
Chapter Assessment M.M. : 30 marks
SECTION A : Short Answer Questions (7 marks) 5x 2= 10 marks
1. Evaluate : (- 4) x (- 5) x (- 6) x (2)
2. Find the product using suitable property. (- 300) x 49 + (- 300) ‘ e, ]
3. Divide : (- 1024) + 8 e
4, Simplify : - 12 x (-5)-27 + 9 2 J@
5. Which integer multiplied by - 3 gives the product — 36? e
SECTION B . Short Answer Questions (5 marks) 4x3=12 marks
1. Solve using distributive property - 69 x 103 | _ o
2. Simplify : 65 + (- 13) + (- 72) + (- 8) e
3. The product of two integers is — 437 if one integer is 23, find the other. '

4. The temperature of a city at 12 noon was 16°C. Every hour it decewes by 3°C. What will
£ Wamreatslam? e
W c Lﬂn& Answer Q“estlons {4 marks) . 3 a&_‘ ; R -

1 ":.MGflSquesmtlmarksmmhr
Mmdmmarksmgmfm
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