Negative Numbers & Integers

Introduction to Integers and Their Absolute Value

Natural numbers

The counting numbers 1, 2, 3, ... are called natural numbers.

The set of natural number is denoted by the letter N.

~N={1,23,..}

1 is the smallest natural number. The set of natural numbers, N is an infinite set.
Whole numbers

The numbers 0, 1, 2, 3, ... are called whole numbers.

The set of whole numbers is denoted by the letter W.

~W={0,1,23,..}

0 is the smallest whole number. The set of whole numbers, W is an infinite set.
Integers

We had observed that adding any two whole numbers always gives a whole number. We

can examine whether this case is true for the operation ‘subtraction’. Let us consider
the following examples:

13-12=1
13-13=0
12-13=7

We can observe that in the last case, the operation ‘subtraction’ cannot be performed in
the system of whole numbers i.e., when a bigger whole number is subtracted from a
smaller whole number. In order to solve such type of problems, the system of whole
numbers has to be enlarged by introducing another kind of numbers called negative
integers. These numbers are obtained by putting “~" sign before the counting numbers
1,2, 3, .. Thatis, negative integers are -1, -2, -3 ...



The most common real life example of negative integers is the temperature of our
surroundings. In winters, sometimes the temperature drops down to a negative value
say -1, -3. So, in such cases negative integers are highly used.

All positive and all negative numbers including zero are called integers (or directed
numbers or signed numbers). That is, the numbers ..-3,-2,-1,0, 1, 2, 3... are called
integers. The collection or set of all integers is an infinite set and usually it is denoted
by lorZ.

Convention: If there is no sign in front of a number, then we treat it as a positive
number.

However, the number ‘0’ is taken as neutral i.e., 0 is always written without any sign.
lorz={.-3,-2,-1,0,1,2,3,..}
Absolute value of an integer

The absolute value of an integer is its numerical value regardless of its sign. The
absolute value of an integer n is denoted as |n/.

Therefore, |[-10] =10, |-2| =2,|0| =0, |7| = 7 etc.
Note: The absolute value of any integer is always non-negative.
Opposite of an integer

Numbers which are represented by points such that they are at equal distances from
the origin but on the opposite sides of it are called opposite numbers.

Thus, the opposite of an integer is the integer with its sign reversed. The opposite of
integer a is —a and the opposite of integer -b is +b or b as a and -a; -b and +b are at
equal distance from the origin but on the opposite sides.

Thus, opposite of 5 is -5, opposite of -8 is 8.

Let us discuss some examples based on these concepts.

Example 1:

Write the absolute value of 4, -19, 23 and -1.

Solution:



The absolute value of 4 = |4] = 4.

The absolute value of -19 =[-19| = 19.
The absolute value of 23 = |23] = 23.
The absolute value of -1 = |-1| = 1.
Example 2:

The absolute value of two integers are 11 and 0. What could be the possible value(s) of
the those integers?

Solution:

If the absolute value of an integer is 11, then the possible values of that integer could be
t11ie,11or-11.

If the absolute value of an integer is 0, then the possible value of that integer could be 0.
Example 3:

What are the opposite of integers 51, -927 and -7?

Solution:

The opposite of 51 is -51.

The opposite of -927 is 927.

The opposite of -7 is 7.

Location of Integers on Number Line

A line which is used to represent numbers graphically is called a number line. This line
can be of any length and it has both positive and negative numbers along with zero. The

numbers on number line are marked off at equal distances from each other.

However, we do not know where to mark negative and positive numbers on this number
line.

To know where to mark and how to locate integers on a number line, let us learn go
through the following video.



We can also find the predecessor and successor of a number using a number line. Let
us see how.

. To find the predecessor of a number using a number line, we have to move 1 unit to the
left of the given number. The result of this activity gives us the predecessor of the
number.

. To find the successor of a number using a number line, we have to move 1 unit to the
right of the given number. The result of this activity gives us the successor of the
number.

Let us discuss some examples based on the location of integers on the number line.

Example 1:

The following figure is a horizontal number line representing integers.

Observe the number line and give answers to the following questions.
(a) If M is 4, then which points represent the integers -4, -6, and 7?

(b) Which point on the number line represents neither a negative number nor a positive
number?

(c) Write the integers for the points J, D, R, and Q.
(d) Is X a positive or a negative integer?
Solution:

(a) It is given that point M represents the integer 4 i.e., M represents +4. By moving 1
unit to the left of M, we will reach at point J. This point J represents the location of the
integer 3. When we keep on moving 3 units to the left, we will be at point O. This point O
represents the location of the integer 0.

To locate the integer —4 on the number line, we will move 4 units to the left of 0. On
doing so, we will reach at point T. Thus, point T represents the location of the integer —4
on the number line. In this way, we will locate the integers —6 and 7 on the given number
line. After doing so, we will obtain point Gas -6 and K as 7.



Thus, the points T, G, and K represent the location of the integers —4, -5, and 7
respectively on the number line.

(b) We know that 0 can be written as +0 or —0. Therefore, 0 is such a number that is
neither negative nor positive. On the given number line, the position of 0 is represented
by point O.

Therefore, O is the only point on the number line that represents neither a negative
number nor a positive number.

(c) For the given number line, point O represents the integer 0. In order to reach J, we
will move 3 steps to the right of the point O i.e., 0. Thus, point J represents the integer 3
on the number line.

In this way, we can find the integers represented by the points D, R, and Q with reference
to point O. They are 8, -2, and —5 respectively.

Therefore, the integers for the points J, D, R, and Q are3, 8, -2, and —5 respectively.
(d) If we move 7 points to the left of O, then we will reach at point X. Thus, point X
represents the integer —7. However, —7 is a negative integer. Hence, X is a negative
integer.

Example 2:

Answer the following questions by drawing a number line.

(a) If we are at =7 on the number line, then in which direction should we move to reach
-1?

(b) If we are at —2 on the number line, then in which direction should we move to reach
-8?

Solution:

(a) Consider the following number line.

On the number ling, the integer —1 is to the right of 7.



Therefore, to reach —1, we should move towards the right of -7.

(b) Consider the following number line.
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On the number ling, the integer —8 is to the left of —2.

Therefore, to reach —8, we should move towards the left of -2.
Example 3:

Draw a number line and answer the following questions.

(a) Which number will we reach, if we move 3 units to the right of —5?
(b) Which number will we reach, if we move 4 units to the left of 3?
Solution:

(a) Let us consider the following number line.
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We are at —5 on the number line. We will move 3 units to the right of —5. If we move one
unit towards the right of -5, then we will reach at —4. After the movement towards the
next unit, we will be at —3. After further movement, we will be at —2. Now, we have
moved 3 units to the right of -5 and reached at -2.

Thus, if we move 3 units to the right of -5, then we will reach at -2.

(b) Let us consider the following number line.
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We are at 3 on the number line. We will move 4 units to the left of 3. If we move one unit
towards the left of 3, then we will reach at 2. After the movement towards the next unit,



we will be at 1. In this way, if we continue this activity 2 more times, then we will reach
at —1. Now, we have moved 4 units to the left of 3 and reached -1.

Thus, if we move 4 units to the left of 3, we will reach -1.

Example 4:

Find the predecessor and successor of the following numbers using a number line.
(a) 5 (b) 0 (c)

Solution:

Let us consider a number line as shown below.
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(a) If we observe the number line carefully, then we will find that we will be
(i) at 4, if we move 1 unit towards the left of 5 and
(ii) at 6, if we move 1 unit towards the right of 5
Thus, the predecessor and successor of 5 are 4 and 6 respectively.
(b) If we observe the number line carefully, then we will find that we will be
(i) at -1, if we move 1 unit towards the left of 0 and
(i) at 1, if we move 1 unit towards the right of 0
Thus, the predecessor and successor of 0 are —1 and 1 respectively.
(c) If we observe the number line carefully, then we will find that we will be
(i) at -8, if we move 1 unit towards the left of =7 and
(ii) at -6, if we move 1 unit towards the right of -7

Thus, the predecessor and successor of =7 are —8 and —6 respectively.



Comparing and Ordering Integers

We use mathematical symbols such as > (Greater than), < (Less than), and = (Equal to)
to make a comparison between two numbers.

How will we compare two numbers with the help of a number line?

We use this concept to compare between integers and put the symbols (>, <, and =)
accordingly.

If we compare between —8 and —2 with the help of number line, then we will find that —8
is to the left of —2. Hence, we can write -8 < -2.

Sometimes it is difficult to locate large integers such as 5093, 805, etc. and small
integers such as —596, —8053, etc. on a number line. In such cases, we cannot compare
the integers using number line. We will solve the problem by keeping some facts in our
mind. They are as follows.

. All positive integers are greater than 0 and the negative numbers. For example, 20 >0
and 30 > -3.

. 0is always greater than negative integers. For example, 0 > -5,

. To compare two negative integers, we first neglect the negative sign and then if the
integer without negative sign is greater than the other integer, then that negative integer
is smaller than the other negative integer.

For example, if we compare between —112 and —535, then first of all we have to neglect
the negative sign of both the numbers. After neglecting the negative sign, the numbers
are 112 and 535. Here, 535 > 112. Hence, -535< -112

So far we have learnt the comparison of two integers. Now, let us discuss ordering of
more than two integers. For ordering of integers, we use the concept of comparison of
integers. It can be explained with the help of the given video.

Let us discuss some examples based on comparison and ordering of integers.

Example 1:

Fill in the boxes with appropriate signs (> or < or =) using a number line.



Solution:

Let us draw a number line as follows.
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(a) On comparing —5 and 8 on the number line, we observe that -5 is to the left of 8.

5| =
Therefore, = I: :

(b) On comparing -3 and -7 on the number line, we observe that —3 is to the right of -
7.

Therefore, - -7

(c) On comparing —8 and —4 on the number line, we observe that -8 is to the left of

-4,

- < | —4
Therefore, § I:

(d) On comparing 2 and -9 on the number line, we observe that 2 is to the right of 9.

21 =| -9
Therefore, :I

(e) On comparing —3 and 0 on the number line, we observe that —3 is to the left of 0.

Therefore, - 0

() -6 is equal to -6 itself. It is neither greater nor smaller than itself.



Therefore, -6 EI 6

Example 2:
The temperature of Shimla is recorded to be maximum of 5°C and minimum of

—4°C. Also, the temperature of Dehradun is recorded to be maximum of 8°C and
minimum of —=2° C. Which of the two places has

(i) lower maximum temperature

(ii) higher minimum temperature

Solution:

We can easily compare the lower maximum temperatures and the higher minimum
temperatures of the two cities with the help of a number line. Let us draw a number line,

which contains the maximum as well as the minimum temperature of the cities as
shown below.
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(i) Maximum temperature of Shimla = 5°C

Maximum temperature of Dehradun = 8°C

From the number line, we can observe that 5°C < 8°C.

Therefore, the maximum temperature of Shimla is lower than that of Dehradun.
(ii) Minimum temperature of Shimla = -4°C

Minimum temperature of Dehradun = -2°C

From the number line, we can observe that —2°C > -4°C.

Therefore, the minimum temperature of Dehradun is higher than that of Shimla.



Example 3:

Calculate all integers between —57 and —47 by drawing a number line. Write them in
increasing order as well as in decreasing order. Also, find the smallest and the
greatest numbers between them.

Solution:

Let us consider a number line which contains all the integers between —57 and -47 as
shown below.

A B
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-

On the above number line, the integer —57 is represented by point A and —-47 is
represented by point B. From the above number line, we can clearly observe that the
integers lying between points A and B are —56, —55, —54, —53, =52, —51, —50, —49, and
-48.

If we arrange the above integers in increasing order, then we will obtain
—-56<—-55<-54<-53<-52<-51<-50<-49<-48

If we arrange the integers in decreasing order, then we will obtain

-48 >-49>-50>-51>-52>-53>-54>-55>-56

From the number line, we can observe that the highest integer is —48 and the lowest
integer is —56 between the given integers.

Addition of Integers

Rahul walked 4 km towards East. Then, he walked back 3 km towards West. Now, he is
wondering about the distance between his initial and final positions.

Can we help him?

To find the distance between the initial and final positions of Rahul, let us consider that
initially Rahul was at the position A. He walked 4 km towards East to reach the position
B. From B, he moved 3 km towards West to reach the final position C. It can be shown
by a figure as:
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We will use ‘+' sign when Rahul moves towards East. When he moves towards West, i.e.,
opposite to East, we will use “~" sign. Thus, we will take the distance AB as +4 km and
the distance BC as -3 km.

Now, we are required to calculate the distance between the initial position and the final
position. We can calculate this value if we can calculate the distance AC.

But from the above figure, it is clear that the distance AC is equal to the addition of +4
km and -3 km i.e. [(+4) + (-3)] km. We can find this value if we can find the value of (+4)
+ (-3).

We know how to add counting numbers. But the expression [(+4) + (-3)] km is the
addition of integers. We can calculate the value of this expression if we know the
method of addition of integers. First of all, let us know this method. Then we will find
the value of the expression [(+4) + (-3)].

We can use three different methods for addition of integers. They are as follows:

. Using number line
. Using concrete material and

Using Standard algorithm
Let us start with addition of integers using number line.

In this method, we add integers by drawing a number line. We perform addition by
following these steps:

Step 1: We always start addition from 0. If the first integer is a positive integer, then we
move towards the right of 0 on the number line with number of units equivalent to the
given number. Similarly, if the first integer is a negative integer, then we move towards
the left of 0 on the number line with number of units equivalent to the given number.
Now, we mark this point.

Step 2: When we add a positive integer to the previous integer, we move towards the
right of the above marked point on the number line with number of units equivalent to
this integer. Similarly, when we add a negative integer to the previous integer, we move
towards the left of the above marked point on the number line with number of units
equivalent to this integer. Now we mark this point.

Step 3: We continue this process. The final marked point on the number line will
represent the result of addition of integers.



Suppose we have to carry out the addition of integers -2 and -7 i.e., we have to find the
value of the expression [(-2) + (-7)]. Let us look at the given video to understand this
addition on a number line.

Now let us find the distance between the initial and final positions of Rahul using this
method.

We have to find the value of the expression (+4) + (-3). Here, (+4) is a positive integer
and (-3) is a negative integer. Therefore, we move 4 steps to the right of 0 on the
number line. By doing so, we will reach at the point 4. The second integer is (-3). Now,
we will move 3 steps to the left of 4 on the number line. By doing so, we will reach at the
point 1. This activity can be represented on a number line as follows:

Here, the final point is 1. This is the result of expression 4 + (-3).

Now, 4 + (-3) =1

Therefore, [4 + (-3)] km = 1 km

Thus, the distance between the initial and final positions of Rahul is 1 km.

Now, let us discuss the second method of addition of integer i.e., addition of integers
using concrete material.

In this method, we add integers by using some materials such as different colours of
sticks, buttons etc. We can take a red stick for positive integer +1 and a green stick for
negative integer -1 or vice-versa. We can also take 1 black coloured button for positive
integer +1 and one white coloured button for negative integer -1 or vice-versa. After
doing so, we will add the integers easily. It can easily be understood with the help of an
example.

Let us now look how do we add these integers {(- 5) and 3} using concrete material.

Let us find the distance between the initial and final positions of Rahul using this
method.

We have to find the value of the expression (+4) + (-3). Here, (+4) is a positive integer
and (-3) is a negative integer. Therefore, we take 4 black coloured buttons and three
white coloured buttons.



Now, (+4) + (-3)
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(+1) + (+3) + (-3)
= (+1) + 0= (+1)
Thus, the distance between the initial and final positions of Rahul is 1 km.

Let us now discuss how integers can be added by using Standard Algorithm
Method and in what cases we should use this method.

Let us find the distance between the initial and final positions of Rahul using this
method.

Now, we have to find the value of the expression (+4) + (-3).

First, we have to ignore the signs and subtract 3 from 4

ie,4-3=1

Between the two numbers, 4 is bigger. But the sign of 4 is positive.

Thus, putting positive sign to the previous result i.e., 1, we obtain

(+4) + (-3) = (+1)

Therefore, the distance between the initial and final positions of Rahul is 1 km.
What happen if we add 9 and (-9)?

If we add 9 and -9, we have, 9 + (-9) =0



The sum of 9 and -9 is zero. These integers i.e., 9 and -9 are known as additive
inverse of each other.

Thus, additive inverse can be defined as follows:

“Two integers are said to be additive inverse of each other if their sum is equal to zero”.

Writing Integers:

We have studied about positive and negative integers and learned to write the same
with their respective signs. For example, +4, -9 etc. Conventionally, positive integers are
written without using sign. So, if a number is written without any sign, it is considered to
be positive. Thus, we write 4 instead of +4 and read it as "four" rather than "positive
four".

Similarly, we can avoid + sign of positive integers while writing and reading the
expressions involving addition of integers.

For example,
(+4) + (-3) can be written as 4 + (-3) and read as "four plus negative three".

(-98) + (+45) can be written as (-98) + 45 and read as "negative ninety-eight plus forty-
five".

(-65) + (-9) can be written as (-65) + (-9) and read as "negative sixty-five plus negative
nine".

(+115) + (+13) can be written as 115 + 13 and read as "hundred and fifteen plus
thirteen".

From these examples, it is clear that + sign is used to represent positive integers as well
as to add integers. It can be easily identified from the expression that what + sign
means at a particular place.

Basically, + sign is written with positive integers at learning level, but when we become
familiar with the concept, we write positive integers without using sign. Henceforth, +
sign is used only for addition.

Let us discuss some examples based on addition of integers.



Example 1:

Find the value of the following expressions using number line.

(i) (+5) + (-12) + (+6)

(if) (-4) + (+9) + (-5)

Solution:

(i) To find the value of (+5) + (-12) + (+6), we have to add the integers (+5),
(-12) and (+6).

First, we move 5 steps towards right from 0 to reach 5. Then, we move 12 steps

towards left to reach -7. At last, we move 6 steps towards right to reach the final
position -1, which can be shown on a number line as follows.

+—t—+——+—+——+—+—+—+—+——+—+—+—+—+—+—++—+—+ +—p»
-12-11-10-% -8 -7 -6 -5 -4 -3 -2 -1 01 2 3 4 5 6 7 8 % 101112

Thus, (+5) + (-12) + (+6) = -1

(ii) To find the value of (-4) + (+9) + (-5), we have to add the integers (-4), (+9) and
(=5).

First we move 4 steps towards left starting from 0 to reach -4. Then, we move 9 steps
towards right to reach +5. At last, we move 5 steps towards left to reach the final
position 0, which can be shown on a number line as follows.
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Thus, (-4) + (+9) + (-5) =0



Example 2:

Find the values of the following expressions.
(i) 176 + (-312)

(ii) (-12) + (-9) + 27

(iii) (-32) + (-19) + 46 + (-52)

Solution:

(i) 176 + (-312)

Here, one integer is positive and the other is negative. Therefore, by ignoring the sign
and by subtracting the smaller number from the bigger number, we obtain

312-176=136

But the bigger number has “-" sign,

Thus, 176 + (-312) = -136

(i) (-12) + (-9) + 27

={(-12) + (-9)} + 27

(Arranging all the negative integers and positive integers in groups)
=(-21) + 27

=6

(i) (-32) + (-19) + 46 + (-52)

={(-32) + (-19) + (-52)} + 46

(Arranging all the negative integers and positive integers in groups)
= (-103) + 46

= -57



Example 3:

Find the missing number.

{1y _ +(=35)=0

(i) (+26)+ _+(-19)=—19

Solution:

(i) The missing number is +35. (Additive inverse of -35)
(i) The missing number is -26. (Additive inverse of 26)
Example 4:

Write the following expressions without using + sign of positive integers. Also, write
how to read the new expressions.

(i) (+2) + (-19)

(i) (-28) + (+19)

(i) (-71) + (-34)

(iv) (+156) + (+64)

Solution:

The given expression can be written without + sign of positive integers as follows:
(i) (+2) + (-19) can be written as 2 + (-19) and read as "two plus negative nineteen".

(ii) (-28) + (+19) can be written as (-28) + 19 and read as "negative twenty-eight plus
nineteen".

(i) (-71) + (-34) can be written as (-71) + (-34) and read as "negative seventy-one plus
negative thirty-four".

(iv) (+156) + (+64) can be written as 156 + 64 and read as "hundred and fifty-six plus
sixty-four".
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Subtraction of Integers

On a particular day, the temperature of a place was recorded as —2°C. On the next day,
the temperature of the place was recorded as —5°C. By how many degrees did the
temperature decrease?

It is given that the temperature of the place was —2°C. On the next day, the temperature
was —5°C. The decrease in degree of temperature is the difference of the

temperatures —2°C and —-5°C.

Thus, decrease in temperature = (-2)°C - (-5)°C = [(-2) - (-5)]°C

We can find the result, if we can find the value of [(-2) - (-5)].

We know how to carry out the subtraction of counting numbers. However, the
expression [(-2) — (-5)] is the expression of subtraction of integers. We can calculate
the value of this expression if we know the method of subtraction of integers. First of

all, let us know this method. Then, we will find the value of the expression [(-=2) — (-5)].

Two integers can be subtracted by two methods.

. Using number line
. Using standard algorithm

Let us start with the method of subtraction of two integers using number line.

In this method, we subtract integers by drawing a number line. Let us simplify (-2) — 4
on the number line.

Now, we can find the decrease in temperature between the two days, which was
mentioned in the beginning.

The decrease in temperature was [(=2) — (-5)]°C. Here, we have to subtract (-5) from
(=2). For this, first of all, we will locate (—2) on the number line. The integer (-5) is a

negative integer. Therefore, we will move 5 units to the right of (—2). Now, we will reach
3. This can be shown on a number line as follows.

We have, [(-2) - (-5)] = 3



Therefore, [(-2) - (-5)] °C =3°C
Thus, the decrease in temperature between the two days is 3°C.
Can we find the value of (-502) - (-=705) using number line?

Since these are large numbers and it is quite difficult to perform their subtraction on
number line, we use standard algorithm method in such cases.

Go through the following video to understand standard algorithm method about
subtraction of integers.

Now, we can find the difference in temperatures of the two days, which was mentioned
in the beginning of this learning section, using standard algorithm method.

[(=2) - (-5)]°C

= [(-2) + (+5)] °C {Additive inverse of (-5) is (+5)}

=3°C

Let us discuss some more examples based on subtraction of integers.

Example 1:
Subtract 7 from 2 by using number line.

Solution:
In order to subtract 7 from 2, firstly locate the position of +2 on number line.

Then, from +2; move 7 units to the left.

-8 -7 —6 4 -3 -2 -1 0 +1 42 +3 -4 +5 +6 +7

This can be done as,

=7
Here, the tip of the finale arrow is at —5.

So,2-7=-5



Example 2:

Find the value of the following expressions.
(a) 48 — (-52) - (-25)

(b) (-74)+32-19-13

(c) (-63) - 37 - (-100)

Solution:

(a) 48 - (—-52) - (-25)

= 48 + (+52) + (+25) [Additive inverse of (=52) is (+52) and additive inverse of (-25) is
(+25)]

=125
(b) (-74) +32-19 - 13
= (=74) + (32) + (-19) + (-13) {Additive inverse of 19 is (-19) and 13 is (-13)}

={(=74) + (-19) + (-13)} + (32) (Arranging all the negative integers and
positive integers in groups)

= (-106) + (32)

= -74

(c) (-63) - 37 = (-100)

= (-63) + (-37) + (+100) {Additive inverse of 37 is (~37) and (~100) is 100)}

={(-63) + (—37)} + (+100) (Arranging all the negative integers and positive integers in
groups)

= (-100) + (+100)
=0
Example 3:

Find the missing numbers.



(i) (+14)-__ +(-10)=(+11)
(ii) (-22)—(+15)-_=(-6)

Solution:

(i) Let the missing number be x.
Thus, the given question becomes
(+14)—x+(-10)=(+11)
Mow. on adding x to both sides. we obtain
(+14)=x+(=10)+x=(+11)+x
= (+14)+(=10) = (+11)+x

= (+4)=(+11)+x

Now, on subtracting +11 from both sides. we obtain
(+4)—(+11)=(+11)+x—(+11)

On subtracting +11 from both sides. we obtain
(+4)=(+11)=(+11)+x=(+11)

= (+4)+(-11)=11+x+(-11) [ Additive inverse of 11is—11]
= (-T7)=11+(-11)+x

= (-T)=x

= x==7

Hence. (+14)—(=7)+(-10) =(+11)

{ii} Let the missing number be x.

Thus, the given question becomes

(—22)—(+15)—x=(-6)

On adding x to both sides, we obtain
(-22)—(+15)—x+x=(-6)+x

= (-22)+(-15)=x+(-6) [Additive inverse of +15 is—15]
=(-37)=x+(-6)
On adding 6 to both sides, we obtain

(-37)+6=x+(-06)+6

= (-31)=x [Additive inverse of —6 is +{1]
= x=-31

Hence, (—22) —(+15)—(-31) = (-6)




Example 4:

Fill in the blanks with >, < or = sign.

(a) (-13) +(-16) __(=13) - (-16)
(b) (-18) - (-20) __(=17) - (-11)
()92 - (-19) ____ 117 +(-5)
Solution:

To put >, < or = sign, we have to simplify both the sides.
(@) LHS = (-13) + (-16) = -29

RHS = (-13) - (-16) = (-13) + (16) = 3
However, -29 < 3

Hence, (-13) + (-16) < (-13) - (-16)
(b) LHS = (-18) - (-20) = (-18) +20 = 2
RHS = (-17) - (-11) = (=17) + 11 = -6
However, 2 > -6

Hence, (-18) - (-20) > (-17) — (-11)
() LHS =92 - (=19) =92+ 19 =111
RHS = 117 + (-5) = 112

However, 111 <112

Hence, 92 - (-19) < 117 + (-5)



