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CHAPTER 3
NUMBER LINE

3.1 | NUMBER LINE

A number line can be used to represent all types of real numbers : =23, 0, 8, -g-,

2—;—, V2, V5, etc. Here -23, 0 and 8 are integers and g— 2%, J2 and 5 are
non-integers. But in the current chapter we shall be dealing with the number line
representing integers only.

Steps for drawing a number line :

1. Draw a straight line of any suitable length.

2. Mark points on the drawn line to divide it into the required number of equal parts.
3. Mark the centre point of the drawn straight line as zero.
4,

Starting from zero, and on the right hand side of it mark the positive integers
+1, +2, +3, etc., at the points marked in step 2.

Similarly, starting from zero, on the left hand side of it mark the negative integers
-1, =2, =3, etc., at the points marked in step 2. |

The line so obtained will be a number line of the form shown below :
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-/ -6 -5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6 +7

Arrow-heads at the two ends of the number line show that the line as well as the
Integers continue up to infinity on both the positive and the negative sides.

3.2| NUMBER LINES FOR NATURAL NUMBERS, WHOLE NUMBERS AND

INTEGERS
1. Natural Numbers : A number line starting from 1 (one) and marked
€, 3, W S at equal distances on the right hand side of 1 is called a number line

representing the natural numbers (as shown below) :
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The arrow-head on the right side shows that the natural numbers continue up to infinity.

2. Whole Numbers : A number line starting from O (zero) and marked 1, 2, 3, 4, .... at
equal distances on the right hand side of 0 is called a number line representing the whole
numbers (as shown below) :

T T Tl . e
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The arrow-head on the right side shows that the whole numbers continue up to infinity.

3. Integers : Since integers={...,-3,-2, -1,0,1, 2, 3, 4, .... }, a number line
with zero (0) marked any where on it, with positive numbers 1, 2, 3, .... marked on the
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right hand side of 0 at equal distances and negative numbers -1, - 2, -3, .... marked
on the left hand side of 0 (zero) at the same equal distances, is said to represent
integers (as shown below) :

L e e T TS T T R
RIS B Sy 4y g g T 4

Arrow-heads on the two sides show that the integers continue up to infinity on the positive
side as well as on the negative side.

(Sintagere st as=d, —8y=2, 51, 0,1, 2,:8; 4,5, vt )
2. Natural numbers = {1, 2, 3, 4, 5, 6, ......... }
3. Whole numbers = {0, 1, 2, 3, 4, 5, ......... }

4. Whether the number line is drawn for integers, natural numbers or whole numbers,
the distance between any two consecutive numbers is always the same.

3.3| USING A NUMBER LINE TO COMPARE NUMBERS

Out of any two numbers, marked on a number line, the number which is
(i) to the right is greater
(i) to the left is smaller.

R R e st e s by T b o T o
-6 =5 -4 -3 =2 -1 0 1 2 3 4 5 6 7 8
Considering the number line drawn above :
(i) 6 is greater than 2 because it is to the right of 2
(i) — 2 is greater than — 5 because it is to the right of = 5
(i) 3 is greater than — 1 because it is to the right of — 1
(iv) — 6 is smaller than — 2 because it is to the left of — 2
(v) — 4 is smaller than 1 because it is to the left of 1 and so on.

Thus. each number on a number line is always greater than each and every number
to its left. Similarly, each number on a number line is always smaller than each and every
number to its right.

For the following number line :

*_IIIIIIIIIIIIII}
—5—5—4-3-—2—10123456?

(i) 7 is greater than all numbers to its left
i.e. 7 is greater than each of 6, 5, 4, 3, 2, 1, 0, -1, -2, =3, elc.

(i) —6 is smaller than all numbers to its right
ie. =6 is smaller than each of -5, -4, -3, -2, -1, 0, 1, 2, elc.

Also. (i) Every positive number is greater than every negative number.
(i) Zero is smaller than every positive number but greater than every negative number.

(i) The greater the number, the smaller is its opposite.
viz. 8 is greater than 5 but — 8 is less than — 5
Similarly, -9 >-15 =9<15 andsoon
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(iv) The smaller the number, the greater is its opposite.
viz. 6 is smaller than 7 but — 6 is greater than — 7

Similarly, -8<-5 = 8>5  andsoon.

Example 1 :

Using a number line, write the following numbers (integers) in ascending order of
value : 3, -2, 5, 0, -7, 6 and —4.

Solution :
Draw a suitable number line and mark on it the given numbers, as shown below:
= -4 L 0 3 5 6
L s dne G i S e (DRI BERR. S [ PR AP
-8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 S 6 74 8

Since ascending order means smaller to greater.

. The given numbers in ascending order
= -7,-4,-2,0,3,5and 6 (Ans.)

Symbol ‘<‘ means ‘is less than’ and symbol >' means ‘is greater than.’

Answer to Example 1 given above can also be written as :
-7<-4<-2<0<3<5<6.

If required, the same numbers in descending (decreasing) order will be written as :
6, 5, 3, 0, -2, -4 and -7

or, 6>5>3>0>-2>-4>-7

o —

— - EXERCISE 3(A) - e -
1. Fill in the blanks, using the following number line:

-ttt —ttt >
-8 -6 -4 -2 0 2 4 6
(i) An integer, on the given number line, is .................... than every number on its left.

(i) An integer on the given number line is greater than every number to its ................

(iiiy 2 is greater than —4 implies 2 is to the .............ccoeeeeee of —4.
(IV) =3 I8 .coorvmmievenninenens than 2 and' 818y Gitiarrs e than —2.
70 B - OO S than =8 and 4 iS .......ccccvvvveeenene than 8.
70 I R S than 2 and =5 IS ......cceeevenvenee than 2.
(Vil) =018 issssiciriern than 3 and the opposite of =6 1S ........ccccuuuee. than opposite of 3.
(Vill): BLiB . avitiina than =5 and =8 IS .......cceeeerenenn than -5. .
2. In each of the following pairs, state which integer is greater .
(i) —15, -23 (i) =12, 15 (iii) 0, 8 (iv) 0,-3
3. In each of the following pairs, state which integer is smaiier :
(i) 0,-6 (i) 2, -3 (iii) 15, -51 (iv) 13,0
4. In each of the following pairs, replace * with < or > to make the statement true :
(i 3.0 (i) 0*-8 (i) -9 * -3 (iv) -3*3
(v) 5% -1 (vi) -13* 0 (vii) -8 * —18
24
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5. In each case, arrange the given integers in ascending order using a number line :

(i) -8,0,-5,5, 4, -1 (i) 3,-3,4,-7,0,-6, 2
6. In each case, arrange the given integers in descending order using a number line :
(i) -5, -3, 8, 15,0, -2 (i) 12, 28,-11,0,7,6
7 For each of the statements given below, state whether it is true or false .
(i) The smallest integer is 0. (i) The opposite of -17 is 17.
(i) The opposite of zero Is zero. (iv) Every negative integer is smaller than 0.

(v) O is greater than every positive integer.
(vi) Since zero is neither negative nor positive, it is not an integer.

3.4

USING A NUMBER LINE

A number line can be used for addition and subtraction of numbers.

For addition of numbers .
1. Addition of a + ve number to a + ve number, e.g. (+ 2) + (+ 3)

Faate | 3>
|I_._..—pl
1

< I ] Ll | | : L] 1 i 1 >

¢ A
—?—6-—5—4-3-2-10+1+2+3+4+5+6+7

First of all, for + 2, count 2 units to the right of zero (because the right side is for the
positive sign). Then for + 3, move three units to the right of + 2. You reach + 5.

Therefore, (+ 2) + (+ 3) =+ 5 or simply 5.
> Addition of a + ve number to a — ve number, e.g. (+ 3) + (-4)

-4

= !
e cearamed
€ T T | T T I T T T T T L 1 T —>
-7 6 -5 4 3 -2 -1 0 +1 +2 +3 +4 +5 +6 +7

For + 3, move 3 units to the right of zero, and then, for — 4, move 4 units to
the left of +3. You reach — 1.

Therefore, (+3) + (-4)=-1.
3. Addition of a — ve number to a + ve number, e.g. (- 4) + (+3)

| I
=
T

|

I
l'lll'llll»
ST LA R RS BRI 010 e 920 48T 44 4E 46 4T

For — 4, move 4 units to the left of zero, and then, for + 3, move 3 units to
the right of — 4. You reach - 1.

Therefore, (-4) + (+3)=-1.
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4. Addition of a — ve number to a — ve number, e.g. (- 2) + (- 4)

4 |
|< 1 i
| —
= 1 T T 1 T I | | ! | 1 | ] | >
-7 -6 -5 4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6 +7

For — 2, start from zero and move two units to the left, and then, for
— 4, move 4 units to the left of — 2. You reach — 6.

Therefore, (-2) + (- 4) =-6.

B. For subtraction of numbers :
To subtract a given number from another number :

1. Mark the two given numbers on the same number line, each starting from
Zero.

2. Find out how many steps are needed to reach the position of the first number,
from the position of the second number, (i.e. the one which is to be subtracted).

This number of steps is the required answer.

If the number of steps moved is towards the right, the answer is a positive number,
and if the number of steps moved is towards the left, the answer is a negative number.

Example 2 :
Using a number line, evaluate : (+ 6) — (+ 2).

Solution : |
Mark the positions of the numbers + 6 and + 2 on the same number line.

| 4StEpS |
| i
€ I | LIRS T T T T * ] ! - >
-7 -6 -5 4 -3 -2 -1 0 +1 +2 +3 +4 45 +6 +7

Now count how many steps are needed from the position of number + 2 to reach
the position of number + 6. We find that 4 steps are needed towards right.

(+6) - (+2)=+4 (Ans.)
Example 3 :
Using a number line, evaluate : (+5) - (-3). :
Solution :
Mark the positions of + 5 and — 3 on the same number line.
i A Wl BTN TR ,!
< I 1 | | )lﬁ I 1 i i ] ) 1 * i i >

-7 6 -5 4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6 +7
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Now, starting from the position of — 3, count the number of steps needed to
reach + 5. Also, see the direction. We find that we have to move 8 steps 1o the right.

(+5) - (-3)=+8 (Ans.)
Example 4 :
Using a number line, evaluate : (-7) - (+2).
Solution :

After marking the positions of — 7 and + 2 on the same number line, count from
the position of + 2 both the number of steps and the direction needed to reach — 7.

O%feps, |

I‘ | 1 |
|

!
(-* 1 1 i i ] I 1 | L | 1 i | 1 =

—?—6—5—4—3—2-—10+1+2+3+4+5+6+?

We find that we have moved 9 steps to the left.
(-7) - (+2)=-9 (Ans.)

EXERCISE 3(B)

Use a number line to evaluate each of the following :

1 (i) (+7) + (+4) (ii) 0 + (+6) (i) (+5) + O
2 (i) (-4) + (+5) (ii) 0 + (-2 (i) (1) + (+4)
3. (i) (+4) + (-2) (i) (+3) + (-6) (iii) 0 + (-4)
4. () D)+ (2 (i) (-3) + (-4) (i) (-2) + (-5)
5 (i) (+10) —= (+2) (i) (+8) — (-5) (i) (-6) — (+2)
(iv) (7) - (+9) (v) (+4) - (2) (vi) (-8) - (4)
- Revision Exercise (Chapter 3) —
1. Fill in the blanks :
B ——— than = 2 and =5 IS ....ccscuinessinera than 2
(1) IR I | SRR than 0 and 38 i than 0
(i) On a number line, if x is to the left of y, then x B v than y.
(iv) On a number line, if x is to the right of ¥, then ¥ iS .....cveniuiuceece than x.

2. Using a number line, write the numbers -15, 7, 0, -8 and -3 in the ascending order of
value.

3. Using a number line, write the numbers 8, -6, 2 —12, 0, 15 and —1 in the descending order
of value.

4. Using a number line, evaluate :

(i) (+5) + (+4) (i) (+6) + (+8) (i) (-8) + (+5)

(v) (3) + (+7) (v) (+6) + (-2) (vi) (-3) + (+3)

(vii) (-5) + (-5) (vii) (<7) + (1) (ix) (+6) — (+2)

(x) (+5) - (3) (xi) (+4) = (=1) (xi)) (=7) = (=2)

________—-__—_— —— i == =
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