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Integers

(i) Closure property : The sum of two integers is always an integer. Ifa and b
are integers, then a + b is also an integer.
For example : (— 2) + (- 5) = — 7 which is an integer.
(ii) Commutative property : For any two integers @ and b
a+b=b+a
For example : 5+4(-4)=1and(-4)+5=1
: 5+(-4)=(-4+5
(111) Associative property : For any three integers a, b, ¢
(a@+b)+c=a+ (b +c)
For example: [-6+7]+3=1+3=4
and —-6+[7+3]1=—6+10=4
: [-6+71+3=-6+[7+3]
(1v) Existence of additive identity : 0 is the additive identity of every integer

a+0=0+a=a
For example: -5+0=0+(-5)=—
(v) Existence of additive inverse : If ¢ is an integer, then — a is its additive
inverse i.e.
a+(-a)=0
For example : 5 + (— 5) = 0 or — 5 is the additive inverse of 5 and 16 is the
additive inverse of — 16.

Note: 0is the only integer whose additive inverse is same as the integer, i.e. the
additive inverse of 0 is 0.

(i) Closure Property : The differences of two integers is also an integer.
Example : 2 - 5 = — 3 (an integer)
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(ii) Commutative Property : For any two integers a and b, a - b # b — a, i.e. the
subtraction of integers is not commutative.
Example: 5-(-3)#-3-(5)
5—(-3)=8and-3-(5)=-8

(iii) Associative Property : For any three integers a, b andc,a - (b -¢) # (@ -b) - ¢
Example:—-16—-[(—14)-8]=-16—-(-22)=-16+22=6

[-16-(—14)] -8 =[-16 +14] -8=-2-8=-10

-16-[(-14)-8] #[-16 - (—14)] -8
Hence, subtraction of integers is not associative.

Try These (with Solution) (Page 4)

Q. 1. Write a pair of integers whose sum gives :
(a) a negative integer
(b) zero
(c) an integer smaller than both the integers.
(d) an integer smaller than only one of the integers.
(e) an integer greater than both the integers.
Solution: (a)(-5)+3=-2 (b)(2)+(=2)=0 ©=2)+=5)=017)
d(=5+3=-2 (e)5+2=17

Q. 2. Write a pair of integers whose difference gives :
(a) a negative integer
(b) zero
(c) an integer smaller than both the integers.
(d) an integer greater than only one of the integers.
(e) an integer greater than both the integers.
Solution: (a)4and9

Difference : 4 — 9 = — 5 (negative integer)

(b) —6and -6
Difference: —6—-(—6)=0
(c) 8and 5

Difference : 8 —5=3
(3 is smaller than 8 as well as 5)

(d) 13 and 4
Difference : 13-4 =9
(9 is greater than 4)
(e) 11and -7

Difference : 11 — (- 7) =18
(18 is greater than 11 as well as — 7)

EXERCISE 1.1

Q. 1. Write down a pair of integers whose :
(a) sumis-7 (b) differenceis-10 (c) sumisO
Solution: (a) (-3)+(-4)=-7 B 7-3=-10 (©-2)+2=0
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Q. 2. (a) Write a pair of negative integers whose difference gives 8.

(b) Write a negative integer and a positive integer whose sum is - 5.

(c) Write a negative integer and a positive integer whose difference is - 3.
Solution: (a)(-5)-(-13)=-5+13=8 (b)(-15)+10=-5 () (-2)-(1)=-3
Q. 3. In a quiz, team A scored - 40, 10, 0 and team B scored 10, 0, - 40 in three

successive rounds. Which team scored more? Can we say that we can add integers
in any order?

Solution : Scores of team A =(-40)+ 10+ 0=-30

Total scores of team B = 10 + 0 + (— 40) = — 30, hence both team scored equal.
Yes, we can add integers in any order (by commutative property).

Q. 4. Fill in the blanks to make the following statements true :

1) -5) + (-8) = (- 8) + (eeuerees ) (i1) = 53 + cececernreceee = = 53
(1i1) 17 + cevernneeccces =0 (iv) [13 + (- 12)] + C....... ) =13 +[(-12) + (- 7)]
(V) (-4) +[15 + (- 3)] = [- 4 + 15] + ccccueeueneeee.
Solution: (i) (-5) (Commutative property)
(1) O (Additive inverse property)

(iii) (=17)  (Additive identity property)
av) (=7 (Associative property)
(v) (=3) (Associative property)

Multiplication of Integers

Multiplication of whole numbers is nothing but repeated addition :
For example:5+5+5=3x5=15

Product of even numbers of negative integers is positive, whereas product of
odd number of negative integers is negative.

For example : (=4) x(=3)=+12
(=2)x(=1)x(-3)=-6
(=10) x (= 2) x (= 3) x (= 5) =300

Multiplication of a positive and a negative integers on a number line :
For example: (—4) + (—4) + (-4) + (-4) + (-4) =5 x (—4) =- 20

-20 -16 -12 -8 —4 0
Try These (with Solution) (Page 5)
Q. Find : (i) 4 x (- 8) (ii) 8 x (- 2) (iii) 3 x (- 7) (iv) 10 x (- 1) using number line.

Solution :

(1) I | | | | | I So, 4 x (—8) =(—32)
—40 C35 -24 -16 -8 O 8
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i) WWM SO’ S % (L2) = (_16)

[ I [ [ [ [ [ I I
[{6\—14 -12 -10 -8 -6 -4 -2 0 2

(111) I | [ I [ SO, 3 x (— 7) = (— 21)
—-28 (—QD -14 -7 0

-0'\'-9 -8 -7 -6 -5 -4 -3 -2 -1 0
Multiplication of a positive and a negative integers without using number line
While multiplying a positive integer and a negative integer, we multiply them as
whole numbers and put a (-) sign before the product. Thus, we get a negative integer.
For example : Find 3 x (- 5) in a different way.
First find 3 x 5 and then put minus sign (—) before the product obtained. You get
— 15. Thus, we find — (3 x 5) = — 15.

Try These (with Solution) (Page 6)

Q. Find : 1) 6 x (-19) (i) 12 x (- 32) (iii) 7 x (- 22)
Solution: 1)6x(-19)=-(6x19)=-114

(1) 12 x (- 32)=—-(12x 32) =— 384

(1) 7x (- 22) =— (7 x 22) =—-154

Try These (with Solution) (Page 7)
Q.1.Find : (a) 15 x (- 16) (b) 21 x (- 32) (c) (-42) x 12 (d) - 55 x 15
Solution : Since—axb=—(axb)=ax—->b
(a) — (15 x 16) = — 240 (c) — (42 x 12) = — 504
() — (21 x 32) = — 672 (d) — (55 x 15) = — 825

Q. 2. Check if (a) 25 x (- 21) = (- 25) x 21 (b) (- 23) x 20 = 23 x (- 20)

Write five more such examples.

Solution :

(a) LHS =25 x (—21) =—(25 x 21) =— 525 (b) LHS = (- 23) x 20 = — (23 x 20) = - 460
RHS =-25 x21=—-(25 x 21) =—-525 RHS =(23) x (- 20) =— (23 x 20) =—460
LHS = RHS LHS = RHS
Hence verified. Hence verified.

Five more examples are :

(i) 15 x (- 16)=(-15) x 16 (i) (- 24) x 22 = 24 x (- 22)

(1) (- 19)x 17=19 x (- 17) (iv) 20 x (- 10) = (- 20) x 10

W) 17x(=12)=(-17) x 12
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Try These (with Solution) (Page 8)

Q. 1. (i) Starting from (- 5) x 4, find (- 5) x (- 6)
(ii) Starting from (- 6) x 3, find (- 6) x (- 7)

Solution :

@) —-5x4=-20 -5x3=-15=(-20)-(-5)
-5x2=-10=(-15)-(-5) -5x1=-5=(-10)-(-5)
-5x0=0=-5-(-5) (-5)x(-1)=5=0-(-5)

(-5)x(=2)=10=5—-(-5) (-5)x(=3)=15=+10-(-5)
(-5)x(-4)=20=15-(-5) (-5)x(—=5)=25=20-(-5)
(-=5)x(-6)=30=25-(-5)

(i) (-6)x3=-18 (-6)x2=-12=(-18)—-(-6)

(-6)x1=-6=(-12)-(-6) (-6)x0=0=(-6)—-(-6)
(-6)x(-=1)=6=0-(-6) (-6)x—-2=12=6-(-6)
(-6)x(-3)=18=12-(-6) (-6)x—-—4=24=18—-(-6)
(-6)x(—5)=30=24-(-6) (-6)x—-6=36=30-(-6)

(-6)x(-=7)=42=36—-(-6)

Note : The product of two negative integers is a positive integer. We multiply the
two negative integers as whole numbers and put the positive sign before the product. In
general, for any two positive integers a and b,

(~a)x(-b)=axb

Try These (with Solution) (Page 8)

Q. Find : (i) (- 31) x (- 100) (ii) (- 25) x (- 72) (iii) (- 83) x (- 28)
Solution : Since (—a) x (-b)=a x b
(1) 31 x 100 = 3100 (11) 25 x 72 = 1800 (ii1) 83 x 28 = 2324

Properties of Integers under Multiplication

(i) Closure Property : The product of 2 integers is also an integer, i.e. if a, b and
c are integers then

axb=c
For example : 13 x (— 5) = — 65, which is an integer.
(ii) Commutative Property : For any 2 integers a and b
axb=bxa
For example : (- 4) x (—5) =20 and (- 5) x (- 4) =
(—4)x(=5)=(=5) x (- 4)
(111) Multiplication by Zero : We know that any whole number when multiplied
by zero gives zero. Let us observe the following table showing the product of a
negative integer and zero.
(-3)x0=0
Ox(-4)=0
(-5)x0=0
0x(=6)=0
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This shows that the product of a negative integer and zero is zero.
In general, for any integer ‘@’
ax0=0xa=0
(iv) Multiplicative Identity : We know that 1 is the multiplicative identity for whole
numbers. Let us observe the following table showing the product of a negative
integer and 1.
(-3)x1=-3,(-4)x1=-4
1x(=5)=-5,1%x(—6)=—
The table shows that 1 is the multiplicative identity for integers also. In general,
for any integer ‘a’, we have :
axl=1xa-=a.
Multiplication with (- 1) : Let us observe the following table showing the product
of an integer with (— 1).
(-3)x(-1)=3,3x(-1)=-3
(-6)x(-1)=6,(—1)x 13=-13
(-1)x(-25)=25,18 x (—1)=-18
This shows that (- 1) is not the multiplication identity for integers as when multiply
on integer with (- 1) or (- 1) with an integer, we do not get the same integer.
Therefore, for any integer ‘a’, we have :
ax(-1)=-1xa=-a+a
(v) Associative Property : For 3 integers a, b andc,a x (b x¢) = (@ x b) x ¢
For example: (—2)x[6x(-5)]=(-2)x(—30)=
and [(-2)x6] x(=5)=(—12) x (- 5) =
: (=2)x [6 x (=5)] = [(-2) x 6] x (- 5)
The product of three integers does not depend upon the grouping of integers and
this is called the associative property for multiplication of integers.
(vi) Distributive Property : If a, b and c are three integers, then :
(@) a x (b +c) =(axb) + (a x ¢c) - Distribution of addition over multiplication
(b) a x (b -c) = (a x b) - (a x ¢) - Distribution of subtraction over multiplication
For example :
2)x[(-6)+8]=—2x2=—-4
and [(-2)x(=6)] +[(-2)x 8] =12+ (—16)=—4
: (=2)x[(-6) +8] =[(—2) x (- 6)] +[(—2) x 8]

Try These (with Solution) (Page 13)

Q.1. ) Is10x[6 + (-2)]=10x 6 + 10 x (- 2)?
@IsE18) x[FD+D]I=F15) x (=7 + (-15) x (-1)?

Solution :

1) LHS =10 x [6 + (— 2)] RHS=10x6+10 x (- 2)
=10 x4 =40 =60 + (- 20) =40

S 10x[6+(=2)] =10x6+10 x(—2)

(i1) LHS=-15)x[(-7)+(=1)] RHS=(-15)x-7)+(-=15)x(-1)
=—15x (- 8) =120 =105+ 15=120

—15x[-7D+D]==15)x(=T7)+(-15) x (- 1)
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Q.2. 1) Is10x[6-(-2)]=10x6-10 x (- 2)?
) Is-15)x[CD-D]=-15)x(-7)-(-15) x (-1)?
Solution :

i) LHS =10x [6-(-2)] RHS=10x6-10 x (—2)
=10 x [6 + 2] =60 — (= 20)
=10 x 8 =80 =60+ 20=80
10 x [6 —(—2)] =10 x 6 —10(- 2)
(ii) LHS =(-15x[(-7)—(-1)] RHS=(-15)x(-7) - (-=15) x (- 1)
=(=15)x(=7+1) =105 - (15)
=(-15)x-6=90 =90

L (=18 x (=) = (= D] = (= 15) x (= 7)] = [(- 15) x (= 1)]

EXERCISE 1.2

Q. 1. Find each of the following products :

@3x(-1) (b) (-1) x 225 (e) (-21) x (- 30)
(d) (-316) x (- 1) (e) (-15) x 0 x (- 18) ) (-12) x (-11) x (10)
(8 9Ix(-3)x(-6) (h) (-18) x (-5) x (-4)

DEDxEE2)x=3)x4 (GPEDxE=6)x(-2)x(-1)
Solution: (a) 3x(-1)=-3x1)=-3
(b) (=1)x225=—-(1x225)=-225
(¢) (=21)x(=30)=+ (21 x 30) =630
(d) (-316)x(-=1)=+(316 x 1) =316
(e) (=15)x0x(-18)=0
) (-12)x(-11) x (10) =(12 x 11 x 10) = 1320
(g 9x(-3)x(-6)=(9%x3x6)=162
(h) (-18)x(—=5)x(—4)=-18x (5 x4)=—-18 x 20 = — 360
1) FDD)x(2)x(=3)x4=—(1x2x3)x4=-24
() 3)x(=6)x(=2)x(-1)=Bx6x2x1)=236
Q. 2. Verify the following :
@) 18 x[7+(-3)]=[18 x 7] + [18 x (- 3)]
(b) (-21) x [(-4) + (-6)] =[(-21) x (-4)] + [(-21) x (- 6)]
Solution: (a) LHS =18 x [7+(-3)] =18 x4 =172
RHS =[18 x 7] + [18 x (= 3)] = 126 + (— 54) = 126 — 54 = 72
LHS = RHS Hence verified.
(b) LHS =(-21) x [(—-4) + (- 6)]
=—21x(-10) =210
RHS = [(-21) x (= 4)] + [(- 21 x — 6)]
=84 + 126 =210
o LHS = RHS Hence verified.
Q. 3. (i) For any integer a, what is (- 1) x a equal to?
(ii) Determine the integer whose product with (- 1) is:
(a) - 22 (b) 37 @0
Solution : (i) — 1 x a = - (1 x a) = — @, where «a is an integer.
(i) (a) 22 (b) — 37 ()0
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Q. 4. Starting from (- 1) x 5, write various products showing some pattern
to show (-1) x (-1) = 1.

Solution: (-1)x5=-5 -1)x4=-4
(-1)x3=-3 1)x2==-2
-)x1=-1 (-1)x0=0

Dx(=1D=1

We conclude that the product of 1 negative and 1 positive integer is negative whereas
the product of 2 negative integers is positive.

Biiston ot

If both dividend and divisor are of same signs, then the quotient will be positive,
whereas if both dividend and divisor are of different signs, then the quotient will be netative.

a+(=b)=(-a)+b,whereb # 0
—a+(=b)= a+b,whereb # 0
For example : (-36)+~4=-9
(-14)+(-2)=7
44 +4 =11
39+(-13)=-3
Division is the inverse operation of multiplication.

Try These (with Solution) (Page 15)
Q. Find: (@) (-100) +5 (b (-89 (©)(-75)+5  (d) (-32)+2

Solution : Since, (-a) +b=—(a + b)

(a) (=100) +5=—(100 + 5)=—20 (b) (-81)+9=—(81+9=-9
(¢ (=75 +5=—(75+5)=-15 d (-32)+2=-(32+2)=-16
Try These (with Solution) (Page 15)

Q. 1.Find: (a) 125 + (-25) (b) 80 + (- 5) (c) 64 + (-16)
Solution : Sincea + (- b) =—(a + b)
(a) 125 + (- 25) =—- (125 +25)=-5 (b)80 +(=5)=-(80+5)=-16
()64 +(—16) =—(64+16)=-4
Q.2.Find:(a) (-36) =+ (-4) (b) (-201) +(-3) (c) (-325) + (-13)
Solution : Since (—a) = (-b)=a + b
(a)(-36)+(-4)=(36+4)=9 (b) (—201) + (- 3) =(201 + 3) = 67
(c) (- 325) +(—13)=(325 + 13) =25
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Property of Integers under Division

(i) Closure Property : If a and b are integers, then ¢ + b may or may not be an

integer.
For example : 16 = (— 4) = — 4, which is an integer, but 16 + 5 is not an integer.

Observe the following table :

Statement Inference Statement Inference
(-8)+(-4)=2 Resultisaninteger. | _g).g- _3—8 Result is not an integer.

-4 3 . .
(-4)+(-8)=—( Result isnotaninteger. | 3 + (— 8) = ) Result is not an integer.

Therefore, we observe that integers are not closed under division.
(ii) Commutative Property : If a and b are 2 integers, thena + b # b + a, i.e.
Division of integers is not commutative.

For example : 4( 3)——2and 3+6=_2f1
: +(=3)#(=3) =+
(111) Division by Zero (0) : For any 1nteger a, a + 0 is not defined (meaningless).
However, for any integera, 0+a =0 Cra#0)
For example : — 6 + 0 = not defined
But0=(-6)=
(iv) Division by 1: Anyinteger divided by 1 gives the sameinteger. For any integer a,
a+l=a
However, a+x(-1)=—@=+1)=-a
For example : 23 +1=23
While 23+(-1)=-23

(v) Associative Property : For any 3 integers a, b and c,
a+ (b +c)#(a+b)+ec,i.e. Division of integers is not associative.
For example:20 -+ [4 - (-2)] =20+ (—-2)=-10

5

and [20 + 4]+ (-2)=5+(-2)= 5
: 20+ [4+(=2)] #[20 4] = (- 2)

Try These (with Solution) (Page 16)
QIs@1l1+a=1? ia+-1)=-a?
For any integer a. Take different values of ‘a’ and check.
Solution: (i)l +a=1onlyifa=1
(i1) Yes, a =+ (— 1) = — a, for all value of a.
Example: (i) Ifa=-5,thena+(-1)=(-5)+(-1)=
(i) Ifa=12,thena+(-1)=12+ (- 1)=-12
(iii) fa=-2,thena + (-1)=(-2)+ (- 1) =
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EXERCISE 1.3

Q. 1. Evaluate each of the following :
(a) (-30) =10 (b) 50 + (- 5) () (-36) +(-9)
(d) (-49) + 49 (e) 13 =+ [(-2) +1] ®0+(-12)
(g) (-31) +[(-30) + (- 1] (h) [(-36) +12] + 3 (i) [(-6) +5] = [(-2) +1]
Solution: (a) (-30)+10=-(30+10)=-3
(b)50 +(-5)=—(50+5)=-10
() (-36)+(-9)=36+9=4
(d) (—49) +(49)=-(49+49) =-1
() 13+[(-2)+1]=183+(-1)=-(13+1)=-13
® 0+(-12)=0
(g 3D+ [-30)+(=1]=(-31)+(-31)=31+31=1
(th) [(-36)+12] +3=(-3)+3=-(3+3)=-1
i) [6)+5]+[(-2)+1]=-D+D=1A+D=1
Q. 2. Verify thata + (b +¢) # (a + b) + (a + ¢) for each of the following values of
a,bandec:

@a=12,b=-4,c=2 b)a=(-10,b=1,c=1
Solution: (a) LHS =a + (b +¢) RHS =(a +b) +(a = ¢)
=12+(-4+2) =(12+(-4)+(12+2)
=12+ (-2) =—3+6
=—6 =3
LHS = RHS
(b) LHS =a + (b +¢) RHS =(a +b)+(a +¢)
=-10+(1+1) =(-10+1+(-=10+1)
=—10+2 =-10 + (- 10)
=-5 =-20
LHS = RHS
Q. 3. Fill in the blanks :
(a) 369 + = 369 (b) (-75) + =-1
) (-206)+_ =1 (d) -87 + = 87
(e) +1=-87 (f) +48=-1
@20+__  =-2 (h) +4)=-3
Solution : (a) 1 (b) 75 (c) — 206 d-1
(e) — 87 (f) — 48 (g)—10 (h)-12

Q. 4. Write five pairs of integers (a, b) such that a + b = - 3. One such pair is
(6, - 2) because 6 + (- 2) = (- 3).
Solution: (a) 12 +(—4)=-3 (b)-9+3=-3
(c) 45+ (-15)=-3 (d)(-18)+6=-3
(e)—21+7=-3
Q. 5. The temperature at 12 noon was 10°C above zero. If it decreases at the
rate of 2°C per hour until midnight, at what time would the temperature be 8°C
below zero? What would be the temperature at mid-night?
Solution : Temperature at 12 noon = + 10°C
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