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CHAPTER 3
NUMBER LINE

3.1| NUMBER LINE

3

; ‘g,
2%, V2, V5, etc. Here -23, 0 and 8 are integers and % 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 hana side of it mark the negative integers
-1, =2, =3, efc., at the points marked in step 2.

The line so obtained will be a number line of the form shown below :

A number line can be used to represent all types of real numbers : —23, 0, 8
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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.

32| NUMBER LINES FOR NATURAL NUMBERS, WHOLE NUMBERS AND
INTEGERS

1. Natural Numbers : A number line starting from 1 (one) and marked
£, 3, By Sr.N 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) :
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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) :
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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.

Sotninosriele angedi =806, &1, 0,41, 2,:3; 4,5, in.uic }
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.

T i e e e, e g oy ey e S R M

P e o "0 1 2 8- .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 :

o mmm o ow g e e ERES Bipil saar CHENR EENE RN EZREE
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(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
je. —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:
-7 -4 -2 0 3 5 6
ST T T T T TS U
-8 ~7 -6 -5 -4 -3 -2 -1 0 1 2 3 - 5 6 T 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

e o e o e i ———

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

<

\

Sro ol < Flo el ai o e e T
(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 ................
(iii) 2 is greater than —4 implies 2 is to the ......................... of —4.
(V) 5308 veireniinic B than 2 -and- 3-8« Juis it e than 2.
) B S S O s 4 than =8 ant 4’ 18 .. i el than 8.
(VD) DS it than 2.and =5 18 ..ot e than 2.
(Vil). =BI8 i it than 3 and the opposite of =6 IS ................... than opposite of 3.
(Viil) . . 8.8 miuitos st than —5 and =806 ...ssuseessmusnssss than -5. -
2. In each of the following pairs, state which integer is greater :
(i) —15, —23 (i) =12, 15 (i) O, 8 (iv) 0,-3
3. In each of the following pairs, state which integer is smaiier :
(i) 0,—-6 (i) 2, -8 (i) 15, -51 (iv) 13,0
4. In each of the following pairs, replace * with < or > to make the statement true :
3.0 (i) 0* -8 (i) -9 * -3 (iv) -3*3
(V). h =] (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.
(ili) 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)

Fasadd: 3
[F—
‘ ) | 1 1 1 | 1 1 1 1 1 1 1 l ,
-l =8 =5 -4 3 -2 -1 O 1 42 +3 4 85 +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.
o Addition of a + ve number to a — ve number, e.g. (+ 3) + (-4)

4

!‘_ +3
|

->

|

|
S ————— T T L T v % |1||_"
-7—6—5-4-3-2—10+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)

+3
4

>
< |
*_ Li 1 1 1 | 1 | 1 1 1 i | i I 1 }

I

|

|

|
-?-6—5—4—3—2—10+1+2+3+4+5+ﬁ+?

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)

S |
|'< | Py |
{_ L 1| 1 T | | | | | | | 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 nhumbers :
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 numbqf,*
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.

I 4 steps I
| >
W=y | I T T T T 1 T * ] 1 s >

-7 -6 -6 4 -3 -2 -1 0 +1 +2 +3 +4 +5 +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.
| 8 steps |
: | | | 1 | _!I
- T l ] )If- T I I | T T ] ‘* T ] >

-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 to the right.

(+5) - (-3)=+8 (Ans.)
Example 4 :
Using a number ling, 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.

TS drecl) N

| | |
<

!
‘_* 1 1 | I 1 1 1 | L 1 1 1 1 | -

——7—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 :

y (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)
i) AEeT=e) (REEa) e (-—4) Qe () (=)
5 (i) (+10) = (+2) (i) (+8) - (-5) (i) (-6) — (+2)
(V) ST ) (V) 1) = (-2) Vi) B = )
——— HEVISION 'Exercise (Chapter 3) —
1. Fill in the blanks :
L R G Pt R 110 ft o 1 - A than 2
(1) T (- SRR RN D ANt 315 .ocvvinneiiisinnnne than O
(i) On a number line, if x is to the left of y, then x R s than y.
(iv) On a number line, if x is to the right BRIEEREN VIS ....coioncscrinnnnss 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) (iii)y (-3) + (+5)
(iv) (8) + (+7) (v) (+6) + (-2 (vi) (3) + (+3)
(vii) (-5) + (-9 (viii) (-7) + (1) (ix) (+6) — (+2)
x) (5 - (3) (xi) (+4) - (1) 0T 2

___——_—d———-—— e e =

27

Downloaded from https:// www.studiestoday.com



	001_L
	002_R
	003_L
	004_R
	005_L
	006_R
	007_L
	008_R
	009_L
	010_R
	011_L
	012_R
	013_L
	014_R
	015_L
	016_R
	017_L
	018_R
	019_L
	020_R
	021_L
	022_R
	023_L
	024_R
	025_L
	026_R
	027_L
	028_R
	029_L
	030_R
	031_L
	032_R
	033_L
	034_R
	035_L
	036_R
	037_L
	038_R
	039_L
	040_R
	041_L
	042_R
	043_L
	044_R
	045_L
	046_R
	047_L
	048_R
	049_L
	050_R
	051_L
	052_R
	055_L
	056_R
	057_L
	058_R
	059_L
	060_R
	061_L
	062_R
	063_L
	064_R
	065_L
	066_R
	067_L
	068_R
	069_L
	070_R
	071_L
	072_R
	073_L
	074_R
	075_L
	076_R
	077_L
	078_R
	079_L
	080_R
	081_L
	082_R
	083_L
	084_R
	085_L
	086_R
	087_L
	088_R
	089_L
	090_R
	091_L
	092_R
	093_L
	094_R
	095_L
	096_R
	097_L
	098_R
	099_L
	100_R
	101_L
	102_R
	103_L
	104_R
	105_L
	106_R
	107_L
	108_R
	109_L
	110_R
	111_L
	112_R
	113_L
	114_R
	115_L
	116_R
	117_L
	118_R
	119_L
	120_R
	121_L
	122_R
	123_L
	124_R
	125_L
	126_R
	127_L
	128_R
	129_L
	130_R
	131_L
	132_R
	133_L
	134_R
	135_L
	136_R
	137_L
	138_R
	139_L
	140_R
	141_L
	142_R
	143_L
	144_R
	145_L
	146_R
	147_L
	148_R
	149_L
	150_R
	151_L
	152_R
	153_L
	154_R
	155_L
	156_R
	157_L
	158_R
	159_L
	160_R
	161_L
	162_R
	163_L
	164_R
	165_L
	166_R
	167_L
	168_R
	169_L
	170_R
	171_L
	172_R
	173_L
	174_R
	175_L
	176_R
	177_L
	178_R
	179_L
	180_R
	181_L
	182_R
	183_L
	184_R
	185_L
	186_R
	187_L
	188_R
	189_L
	190_R
	191_L
	192_R
	193_L
	194_R
	195_L
	196_R
	197_L
	198_R
	199_L
	200_R
	201_L
	202_R
	203_L
	204_R
	205_L
	206_R
	207_L
	208_R
	209_L
	210_R
	211_L
	212_R
	213_L
	214_R
	215_L
	216_R
	217_L
	218_R
	219_L
	220_R
	221_L
	222_R
	223_L
	224_R
	225_L
	226_R
	227_L
	228_R
	229_L
	230_R
	231_L
	232_R
	233_L
	234_R
	235_L
	236_R
	237_L
	238_R
	239_L
	240_R
	241_L
	242_R
	243_L
	244_R
	245_L
	246_R
	247_L
	248_R
	249_L
	250_R
	251_L
	252_R
	253_L
	254_R
	255_L
	256_R
	257_L
	258_R
	259_L
	260_R
	261_L
	262_R
	263_L
	264_R
	265_L
	266_R
	267_L
	268_R
	269_L
	270_R
	271_L
	272_R
	273_L
	274_R
	275_L
	276_R
	277_L
	278_R
	279_L
	280_R
	281_L
	282_R
	283_L
	284_R
	285_L
	286_R
	287_L



