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CLASS VI

INTRODUCTION

synonyms (same meaning).

Generally, numbers are initially used to count but
as time being passed, we started using different
type of numbers.

NUMBERS

RATIONAL NUMBERS

v

IRRATIONAL NUMBERS

FRACTIONS INTEGERS

v

WHOLE NUMBERS

v

NATURAL NUMBERS

NEGATIVES

ZERO

NON-NEGATIVE INTEGERS

Zero is neither positive nor negative. (But from left

it is considered negative and from right it is
positive and preferred positive)
faalal 2 3. ....... is the set of non-negative

integers.

\ NON-POSITIVE INTEGERS |
0,-1,-2,-3,....... is the set of non-positive
integers.

RATIONAL NUMBERS

NUMBERS

Generally, numbers are
(@) Real
(b) Imaginary

(all numbers excepty—a form)
(v—a form).

REAL NUMBERS

Numbers which can represent actual physical
quantities in a meaningful way are known as real
numbers. These can represent on the number line.
Number line is geometrical straight line with

arbitrarily defined zero (origin).

NATURAL NUMBERS

Counting numbers are called natural numbers.

1. 1is the smallest natural number.

2. No negative number can be a square root of
any number.

| WHOLE NUMBER

A number which can be written in the form of p/q

where p and q are integers and q # 0.

1. Average of any two rational numbers is always
a rational number. (If x and y are any two

. . . + . .
distinct rational numbers, then xz—y is a rational

number lying between x and y)
2. There are infinitely many rational numbers
between any two given rational numbers.
Every rational number is not a whole number
because, 1/5 is a rational number but not a
whole number.
Every rational number is not an integer,
because 3/5 is not an integer.
Every integer is a rational number, because
every integer m can be expressed in the form
m/1, and so it is a rational number.
6. The sum difference, quotient and product of
irrational number are not always irrational.

e.g., V6 + (—6),V7 —V7,(V3) x (vV3),
V11/V11.

w

&

o

All counting number Together with zero from the

set of whole number.

1. Zero is the whole number which is not a
natural number.

2. Every natural number is a whole number.

3. Zero is the smallest whole number.

4. The successor whole number is 1 more than
that of whole number.

5. The predecessor of a whole number is 1 less
than that of whole number.

EVEN NUMBERS

All integers which are divisible by 2 are called
even numbers and denoted by 2n where n is

integer.
So,E={ -4,-2,0,2,4 ...}

ODD NUMBERS

All integers which are not divisible by 2 are called
odd numbers and denoted by 2n + 1, where n is

integer.
So,0={7,-5,-3,-1,1,3, ...}

| INTEGERS

PRIME NUMBERS

M

All counting numbers, zero and negatives of
counting numbers are called integers.

‘ NEGATIVE INTEGERS

|

-1,-2,-3, is the set of negative numbers.

| POSITIVE INTEGERS

All natural numbers that have one & it self only as

their factors are called prime numbers.
So,P={2,3,5,7,11, 13,17,19, 23,.....}

NOTE: 2 is only even prime number & it is

smallest prime number.

is the set of all positive numbers.
(Positive integers and natural numbers are

COMPOSITE NUMBERS

All natural numbers which are not prime called

| www.eshikshapie.com
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‘ E SHIKSHA PIE MATHEMATICS CLASS VI

composite numbers. 18 16 -21 and -32
So,C={4,6,8,9,10, 12, 14........ } 48° 48° 48 48
NOTE: 1 is neither prime nor composite number.

\ CO-PRIME NUMBERS
If the H.C.F. (or G.C.D.) of the given numbers is 1
then they are known as co-prime numbers.
Eg. 5, 8 are co-prime. Their HCF is 1.
NOTE: Any Two consecutive numbers are always

Co-prime.

RATIONAL NUMBERS

Therefore, the smallest rational number is ;—?;32,

then comes, 428 then comes i: and the greatest

rational number is %. Hence, their ascending

C2R RN S O
3'16°12'8°

| order is

‘ ADDITION OF RATIONAL NUMBERS

The real numbers which are in form of % where p

and q are integers and q # 0. \ WHEN DENOMINATORS ARE EQUAL
gég%:llo_ ..... etc.
EXAMPLE 2
1. AIll natural numbers, whole numbers and ‘
integers are rational. Add: = and E

2. Rational numbers, includes all integers,
terminitating fractions (if the decimal parts Solutlon.
are terminating like 0.2, 0.5, -3.5 etc) and S, 7 B E.
non terminating recurring decimals (like 66 6 6

0.6,-3.777 .... etc.) | EXAMPLE 3

3. Rational number is in standard form or aqq: £ and =y
simplest form if H.C.F. of numerator and

denominator is 1. Solutlon.
Note: In the rational number p/q, p and g must be [ (—_13] _/-13_-6
co- prime or p/q must be in lowest form. 5 5 5 5
| ORDER OF RATIONAL NUMBERS [WHEN ONE DENOMINATOR IS A

MULTIPLE OF THE OTHER
‘ EXAMPLE -1 DENOMINATOR

Avrrange the following fractions in ascending order. | EXAMPLE —4

3 4 -7 =2

2, 2, T Add: —and—
8 12 16 3 6
Solution: LCM of denominators Solutlon.
8,12,16,and 3=2x2 x 2 x 2 x 3 =48. 4  4x2 8
3 3x6 _ 18 . We know that ¥ _ el
Then o= 86 " a8’
X
7 7x3 _ 21, (%is equivalent rational number of %)
16 16x3 48’ s LRSI _ 13
4_ 4x4 _ 16, ™ 6 ¢ 6
12 12x4 48’ [EXAMPLE - 5
B TRy
3 3x16 48 Solve:7+ [Zj
218 12, 16, 3 /
. ¢ o0 Solution:
. : We know that
2|12 3 4 3 3 _ 3x3_ -9
2[1 3 2 3 7 s a
311 3 1 3 _ _ 9 _
SO, _3 + (_SJ :_9__5
1, 1, 1, 1 7 21 21 21

The equivalent rational numbers are

\ www.eshikshapie.com RATIONAL NUMBERS 2
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= ﬂ: __14 E + E = E + E
21 21 b d d b
| WHEN DENOMINATOR ARE CO-PRIME | o exampLE. 3 + 4= 18+16_ 31
"4 5 20 20
‘ EXAMPLE -6 | 4,310 3 . Both results are equal.
] 4 6 Sy— 20 20
Find the sum of — and —=. [ ASSOCIATIVE PROPERTY
Solution: If 2 % and < three rational numbers, then
L (—_ﬁj: Ax7 _ Gl
5 7 ) 5x7  7x5 (g+g]+g=g+(g gj
(Multiplying and dividing each fraction by the b d) f b (df
denominator of the other fraction . . 2041, 2
8 30 _28-30_ -2 ) Consider the fractions Ry and 3
3% 3B 3% 35 (2 1j+g g+(1+gj
WHEN DENOMINATOR HAVE A COMMON 5 4) 3 5 (4 3
AC R - (2222 = 24(28)
20 3 5 12
EXAMPLE — 7 | ey - _ 2
Solve >+ . 20 3 B
12 8 _39+40 _ 24+55
Solution: T 0 T 60
Since 12 and 8 have common factors, we will 79 79
proceed by finding the LCM of 12 and 8. LCM of " 80 50
12 and 8 is
Ggexcxs=at | [ ADDITIVE IDENTITY
Now we will find equivalent fractions of the given
numbers having 24 in the denominator. If H is a rational number, then there exists a
Hence, S o2 10 rational number zero such that
12 12x2 24 a . _ ¢ _
and 7_7x3_21 b +0 :B' Zero is called the identity element of
. 78 353 2214 10421 31 addition. Addi_tion of zero does not change the
So, —+—- =— + - =—"—""1==" value of the rational number.

12 8 24 24 24 24

| ADDITIVE INVERSE |
PROPERTIES OF ADDITION OF 2
RATIONAL NUMBERS If 5 is a rational number, then there exists a

CLOSURE PROPERTY ‘ rational number [ . j called the additive inverse,
When two rational numbers are added, the result is

a (—-a)_
always a rational number, i.e., if %and % is always such that BJ’(TJ‘ 0

a rational number The additive inverse is also referred to as

‘negative’ of the given number.
For EXAMPLE, 2 + 3 = 12515 = 27 " ypich s . YA
6 30 30 EXAMPLE  ° +[_J = 0.
also a rational number. 4

COMMUTATIVE PROPERTY = [_TBJ is the additive inverse of %.

When two rational numbers are added, the order of

addition does not matter, i.e., if % and % are two EXAMPLE %5 +g: 0.

rational numbers, then

www.eshikshapie.com RATIONAL NUMBERS 3
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= g is the additive inverse of(%s).

‘ SUBTRACTION OF RATIONAL NUMBERS ‘

‘ COMMUTATIVE PROPERTY

f % and % are two rational numbers, then

; 5 a X c-¢ X a i.e ac _ta
When we have to subtract a rational number, say§ b d d b0 " bd o
from & , we add the additive inverse of E, e, — 4 (_8 3\ 4
9 9 9  EXAMPLE: g"(‘f} [TJX S
8 8 5_8 (-5 8-5_3_1
to-. Thus, ——= = —+| —|=——====
9 9 9 9 ( 9) 9 9 3 _ 4x(=9 (=3)x4
EXAMPLE -8 5x7 7x5
3 3 =12 =12
Subtract: —=3 from7 . = T35
Solution: So, 4 x(__3j :(‘_3j x &
Here, A (23] = 4 4 (3 S \7 g °
1 | 11 7 ‘ ASSOCIATIVE PROPERTY
_Ax7 8x11 _28 33_ 61 If 2, and £ are three rational numbers, then
Ux7  7xl T T T b'd f
MULTIPLICATION OF RATIONAL (EXEJ e_a, (EXEJ
NUMBERS b d f b d f
Multiplication is the process of successive ;, & € _2a ¢ ace _ ace
addition. Like 6 x8=8+8+8+8+8+8=148. 'bd f b df bdf  bdf

Similarly, 6 wi-1,1,1,1 1, 1_6_
3 3 3 3 3 3 3
2
Alternatively, xi=8,1_6d1_6_2_,
3 1 3 1x3 3 1

So, when we multiply two rational numbers, we
multiply the numerator with the numerator and the
denominator with the denominator.

ThUS, -5 X(—?) :__5)( [ij = w =35
1 1 1x1
-2 3 —2><3_—6
and —x-—=——=
11 5 11x5 55

PROPERTIES OF MULTIPLICATION OF
RATIONAL NUMBERS

CLOSURE PROPERTY

The rational number are closed under
multiplication. It means that the product of two

Thus, rational numbers can be multiplied in any
order.

comne( 5271 2

(-3)x4 x(—_Sj: (_—3]x 4% (-5)
7x5 8 7 5x8

L ()
35 8 i 40
60 _ 60

280 280

3. .

14 14

‘ MULTIPLICATIVE IDENTITY

When any rational number, say %, is multiplied by

the rational number 1, the product is always % :

. . ) . a axl a
rational numbers is always a rational number, i.e., EX 1 :T = b
if 2and < are two rational numbers, a_lxa _a
P TI i
a C _ ac
o X T is always a rational number. EXAMPLE: g 1= ol 1 21X
3 5 15 35 5 1 35x1 35
For EXAMPLE, —x = = “t which is rational EXAMPLE: -3, 1 -3 . 1_ (-3x1 _ -3
7 7 1 7x1 7
number.
www.eshikshapie.com RATIONAL NUMBERS 4
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‘One’ is called the multiplicative identity or
identity element of multiplication for rational
numbers.

15 _ 15

180 180

MULTIPLICATIVE INVERSE, OR
RECIPROCAL

MULTIPLICATION OF RATIONAL
NUMBER BY ZERO

. a .
For every non-zero rational number —~ there exists

a rational number gsuch that %xg: 1. This is

a b _axb _ ab _
so, because — x — = — = _"—-=1
b a bxa ba
EXAMPLE: 2x2=23,8_1 503 is
3 2 3x2 6 2

the multiplicative inverse of % and 2 is

the multiplicative inverse of % .

EXAMPLE: (_ijx (_ZJ: AN _28_ g
7 4 x4 28

So —% is the multiplicative inverse of —g and

vice versa.

When any rational number %is multiplied by 0,

the product is always zero.

Ex 0 :M:Q: 0

b T
EXAMPLE: Z><o:%-%-o
EXAMPLE: ﬁxo:%_%_o

DIVISION OF RATIONAL NUMBERS

Division is the inverse process of multiplication.

If %and % are two rational numbers,

theni—:—gzixg
b d b c
EXAMPLE E—E = gx g: ﬁ
7 9 7 5 35
8 9 8 4 32

DISTRIBUTIVE PROPERTY

It S
b d

a cC e a o a_ e
—X|—+—| =— X — + —X —,
b (d fj b d b f

and fﬁ are three rational numbers, then

PROPERTIES OF DIVISION OF RATIONAL
NUMBERS (CLOSER PROPERTY)

When a rational number is divided by another
rational number, the quotient is always a rational
number.

C .

EXAMPLE. 3(4+5)=3x4+3x5 Thus, if — and 5 are two rational numbers, then
SN + 15 i;E—EXE—E which is again a rational
27=21 b d b d _bc' .

EXAMPLE: ; [%Jr%j:; x§+$x % number since b, c, dBare n;)n-zgro mt:gers. .

EXAMPLE —+(‘—j:—x(‘—j: —
£[8+9j:£+2 ™\ 3) 4801 4
7\ 12 21 28 DIVISION IS NOT COMMUTATIVE
4 17 _ 32+36 ’ ) .
Sx 2l =22 If 2 and < are two rational numbers in which
7 12 84 b d
68 _ 68 a.c_cC.
84_84 b,candd;ﬁO,then Ba?&ag
EXAMPLE _—3(§+_—8j because, E+3:3><9 and E+3=3><9=ﬂ
514 9 b d b ¢ d b d a da
L2 4F @3 Ho a.c ,c. a
= | - = i = SO, —_— Tt — T —
SR (T A
4 1. 1.4
-3 [27—32} -9 .2 EXAMPLE —+= isnot equal to (#) =+—
5 | 36 20 45 L1 ; 132 3 7
Sxg A 773 7T
5 36 180
www.eshikshapie.com RATIONAL NUMBERS 5
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1.4_1_7_7
whereas —+-==X—= —
3 7 3 4 12

7 3 3 7

So, Addition, Subtraction and Multiplication are
closed for rationales. Addition, multiplication are
commutative and associative for rationals.

5 8 _ 65+56 121

_ [_4x3) « [15x(—14)j
5x7 16x9
-12 (—35) _ —12x(-85) _ 1

35 24 35x24 2
We can also do it as.

—4 - 3 15 -14) _ 4 15 3 (-14
— —_— —_— — e _— — X —
5 7 16 9 ) 16 7 9

EXAMPLE 7 ps 13 91 91 (Using commutativity and associativity)
5 8 . 121 . Bt (2] _ 2
© =, — are rational no. and = is also = = =W
7 13 91 4 3 2
rational. (v it is closured) \ THE ROLE OF ZERO (0) AND ONE (1) |
EXAMPLE 1.3 Zero is called the identity for the addition of
8 rational numbers. It is the additive identity for
(- 1 Er rational & L s also rational) integers and whole numbers as well. 1 is the
2%'8 multiplicative identity for rational numbers.
=431 (~+ Subtraction is closed) AFU=0Ha=a i RN ~ 2
8 8 REPRESENTATION OFRATIONAL
\ EXAMPLE -9 \ NUMBERS ON THE NUMBER LINE
d -6 -8 5 You have learnt to represent natural numbers,
Find =+ |+ (57 Tl ) whole numbers, integers and rational numbers on a
Solutlon. number line. Let us revise them.

w3z
||+ | =]+ |=
7 11 21 22
_ 198 [—252) (—176) (105}
S | + +
462 462 462 462
(Note that 462 is the LCM of 7, 11, 21 and 22)

_ 198-252 -176 +105 _ -125

462 462
We can also solve it as.

(594 (3)+ 2
7 11 21 22
[z

7 21 11 2
(by using commutative and associativity)
_ _9+(—8)} R {—12+5}

2 22
(LCM of 7 and 21 is 21; LCM of 11 and 22 is 22)
_ 1, (—_7] _ 22-147 _ 125

21 22 462 462

| NATURAL NUMBERS |

(12345678
Note :— The line extends indefinitely only to the
right side of 1.

| WHOLE NUMBERS |

(i[))012345678
Note :— The line extends indefinitely to the right,
but from 0. There are no numbers to the left of 0.
| INTEGERS |
(i) 32101234 .
Note :— The line extends indefinitely on both sides.
| RATIONAL NUMBERS
& —— e
2 2
Note :— The line extends indefinitely on both sides.
You can see numbers between -1, 0; 0, 1 etc.
R Ty

3

\ The point to be labeled is twice as far from and to

| EXAMPLE — 10
Find - X E 15 [_—14]
5 7 16 9
Solution:
We have

-4 3 15 -14
— X - X = x| —
5 7 16 9

the right of 0 as the point labeled % So it is two
times % i.e., % The next marking is 1.

You can see that 1 is the same as g Then comes

www.eshikshapie.com
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ﬂ, E, 6 (or 2), ! and so on as shown on the Solution:
3'3'3 3 hen o+ B_41 1
number line (vi) Then = =-=43=4+3
Wi - 0o 1 2 3 ) Draw a line | and mark zero on it
012345678910 13 1 1 -13 1
33333333333 3‘4y”+§md7;—{“§j
Similarly, to represent %, the number line may be Therefore, from O mark OA, AB, BC, CD and DE
divided into eight equal parts as 0 L right - B Such that
ght cqLEss OA = AB = BC = CD = DE = 1 unit.
shown «———————+—+——
1 Clearly,

We use the number %to name the first point of this
division. The second point of division will be

labeled %, the third point g, and so on as shown

on number line (vii)

1

125 45675

8 8 8 8 8 8 8 8

Any rational number can be represented on the
number line in this way. In a rational number, the
numeral below the bar, i.e., the denominator, tells
the number of equal parts into which the first unit
has been divided. The numeral above the bar i.e.,

the numerator, tells ‘how many’ of these parts are

(vii) +—

considered. So, a rational number such as g means
four of nine equal parts on the right of O (number
line viii) and for_T?, we make 7 marking of distance

% each on the left of zero and starting from 0. The

seventh marking is _747 [number line (ix)].

M) ot e s
99 9\99 9999
. 2\ .
D) T
4 4 4 4 4 4 4
| EXAMPLE — 11

Represent % and —% on number line.

p' P.
) E'TD' ¢ BAOABC DT‘E R
3 2 -1 0 +1 +2 +3 +4 +5

5 -4

Point A represents the Rational number =1
Point B represents the Rational number = 2
Point C represents the Rational number = 3
Point D represents the Rational number = 4
Point E represents the Rational number =5

ince we have to consider 4 complete units and a
part of the fifth unit, therefore divide the fifth unit
DE into 3 equal parts. Take 1 part out of these 3
parts. Then point P is the representation of number

% on the number line. Similarly, take 4 full unit

lengths to the left of 0 and divide the fifth unit D'E'

into 3 equal parts. Take 1 part out of these three

equal parts. Thus, P' represents the rational number
13

-5

EXAMPLE - 12

Represent the rational number % on the number

line.
Solution:

7 .
In order to represent 7 on the number line, we

first draw a number line and mark a point O on it

which represent ‘0’ as shown in the figure.
0

0 N
Now we have to find a point, say, N on the
number line which represents the numerator 7

of the rational number %.

So, N is the point that represents the integer 7 on
the number line and is on the right hand side of the
point O. Divide the segment ON into four

(Denominator of %) equal parts (with the help of a

| www.eshikshapie.com
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ruler). Let A, B, C be the points of division as
shown in the figure.

0 1 1 1
O ABC
Then OA = AB =BC =CN.

By construction, each segment OA, AB, BC and

2T~

CN represents %th of segment ON. Therefore, the

point A represents the rational number

Similarly, _747 can be represented on the number

line on the left hand side of ‘O’.

EXAMPLE - 13

Draw the number line and represent the following
rational numbers on it.

~ 3 M 5
(i) 3 (ii) 3
Solution:

E 3 .
(i) In order to represent s on number line, we

first draw a number line and mark the point O on it
representing ‘0’ (zero), we find the point P on the
number line representing the positive integer 3 as
shown in figure.

OAB CDEFGTP
Now divide the segment OP into 8 equal parts. Let
A and B be points of division so that
OA =AB =BC =CD =DE = EF = FG = GP. By

construction, OA is % of OP. Therefore, A

represents the rational number g.

. 5 :
(i) In order to represent 5 on number line, we

first draw a number line and mark a point O on it
representing zero. We find the point Q on the
number line representing the integer —5 on the left
side of O, as shown in figure.
- S L
Q B A O
Now divide OQ into 3 equal parts (with the help of
ruler). Let A and B be the points of division as
shown in figure. Then OA = AB = BQ.
By construction, each segment OA, AB and BQ

|3 >

represents % of OQ. Therefore, the point A

represents the rational number —%.
Similarly, B represents the rational number —%xZ

and Q represents the rational number —%x3:—5.

Note : There are countless rational number
between any two given rational numbers.

EXAMPLE - 14

Write any 3 rational numbers between —2 and 0.
Solution:

—2 can be written as 20 and 0 as g
10 10

19 -18 -17 -16 -15 -1
Thus we have —, —, —, —, — ,...... —
1010 10 10 10 10

between — 2 and 0.

| EXAMPLE - 15

Find any ten rational numbers between %5 and g.

Solution:
We first convert %5 and g to rational numbers

with the same denominators.

-5x4 _ -20 5x3_ 15
6x4 24 8x3 24~
Thus we have, 19 , —18 , il , (I 14 o5 the
24 24 24 24
rational numbers between _—Zoand 1o
44 24

EXAMPLE - 16

Find a rational number between % and %

Solution:
We find the mean of the given rational numbers.
(E_*_lj—z = (Ej— 2= Exl = E
4 2 4 4 2 8

= lies between . and 1.
8 4 2
This can be seen on the number line also.

1.1 3
IA(‘A .

R B
4

4
We find mid point of AB which is C, represented

1 1 3

+2==.
8
) 1
We find that Z<

3.1
8 2

| www.eshikshapie.com
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If a and b are two rational numbers, then % is a

rational number between a and b such that a <
aLb <b.

2
This again shows that there are countless number
of rational numbers between any two given
rational numbers.

POWER

EXPONENTIAL NOTATION AND
RATIONAL NUMBERS

EXAMPLE - 17

Find three rational numbers between % and %

Solution:

We find the mean of the given rational number.
1 3 1
4 8 2

As given in the above EXAMPLE, the mean is g
. 1
8

and l<
4 2

Now we find another rational number between %

and g. For this, we again find the mean of % and

E That|3, l.ﬁ.g —2:§x1:£
4 8 8 2 16
1 .5_3_.1
4 16 8 2
1 1
4 16 8 2
' 3 1
Now find the mean ofgand o>
We have, §+1 + :le:l
8 2 8 2 16
Thusweget1<3<§<l<1.
4 16 8 16 2
1 5 3 7 1
4 16 8 16 2
5 3 7 .
Thus, —, =, — are the three rational numbers
16 8 16

between % and % This can clearly be shown on

the number line as follows :

1 3] 5 7 [3 1}
—+ —|+ 2=— S || )
ot N

gl 5 Niagi
4 8 2 4

In the same way we can obtain as many rational

numbers as we want between two given rational

numbers. You have noticed that there are countless

rational numbers between any two given rational

numbers.

Exponential notation can be extended to

rational numbers. For EXAMPLE: (gj x[gj x(gj

B
‘ can be written as (gj which is read as % raised to

the power 3.

T
o)D) =7

e X . .
In general, if = is a rational number and a is a
y

X
VA
~|w
N—

X
7\
Nl ow
N—

1
-l>|oo
w w

11
c»||\>
QN

positive integer, then

b -5
y y?

EXAMPLE - 18

3
Evaluate (—%) )

Solution:
FRC R -5
— — [ R g My | 5] P | —
5 5 5 b, 40
YEat
125
| EXAMPLE — 19
Express Ll and =5 as the powers of rational
64 27
numbers.
Solution:

4

-8 _(-x(-2)x(-2) _(-2)° _(—_2J3
T TR ™ A Y.

27 _3x3x3 _ 3 _(3)3

and

RECIPROCALS WITH POSITIVE
INTEGRAL EXPONENTS

The reciprocal of 2 is % reciprocal of 23 s 2%

www.eshikshapie.com
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4 4 4
Reciprocal of (%) -1 _1.3_ [Ej

4 4
Reciprocal of (;4) :(_—SJ
5 4

5 5
Reciprocal of [ij :(§j =35
3 1

RECIPROCALS WITH NEGATIVE
INTEGRAL EXPONENTS

1

Reciprocal of 2 = —;.

Therefore, the reciprocal of 2 is 2-1. The
reciprocal of 32 = iz =32
3

2 -2
Reciprocal of (ﬂj :[ﬂj
5 5

3 -3
Reciprocal of (_—2] :(_—2) , etc.
3 3

In general, if x is any rational number other than
zero and a is any positive integer, then:

. 1
Xa:—a
X

EXAMPLE - 20

Simplify @3 -@2

Solution:

BRUEE

(EJZ: 3x3x3 . 3x3
2x2x2  4x4

| LAWS OF EXPONENTS

1. Consider the following.

(i) 33x34=3x3x3x3x3x3x3
=37 =33+4

(5% (5 5 5 5 5 5
(||) T x| 2] =2 xZ xZ x=— x>
2) \2) T272 727272

5\ 5\
2)=3)

P < < xUepdt

2:2><2><2><2><2

2x2
=23 =952

2. (i) 29+2 =2x2x%2

6 2 XXX XX —

Giy (2] +[2] =3°3°3 3 3°3
3) 3 2.2
373

3. (i) (23)2=(2x2x2)2
=(2x2x2)x(2x2x2)
:26:23)(23

372 2
AHIEES
=(3szzjx[2xzxzj (3)(3)
373°3) 33 3) (3 (3
= [eF =]
4. (i) 24x3%=(2x2x2x2)x(3x3x3x3)

=(2x3)x (2x3)x (2x3) x(2x3)
= (2x 3yt

s EHRES

= |xf"><y"=(x><y)a |

5. (i) 24+3422X2x2x2_2 2 2 2 (zj
' ' 3x3x3x3 3 3 3 3 |3
4 4 §X§X§X§
(ii) SV -5 g 5
5 2 v 1 1
—X—X—X—
2 0D
3) (3) (3) (3) (3)
=15 |x| 5 |x|5|x|5|=|5
I I B I R
2\ 2) \B) B L \2
a

= [ x*+y? :(XJ
y

| EXAMPLE - 21

Simplify H%ﬂg x(%j4 x 3-1 x%.

www.eshikshapie.com
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‘ E SHIKSHA PIE MATHEMATICS CLASS VI

it o (3L

6
:(gj x34 xlxl
3 6

3 = the expression =
6
:2_6 X 34 X l X E
~ 36 5 b S PROBLEMS ON RATIONAL NUMBERS
= 20 % 370 x SRR 6 LEVEL -1
=26x36x34x3-1x(2x3)1 1. Verify that — (— X) is the same as x for
=26x36x34x3-1x2-1x31 (@) x=12/13 (b) x = 5/19.
— 96+(~1) x 3-1+4 + (1) + (-6) 2. Find the multiplicative inverse of the following.
_ 961 3-1+4 16 (@5 (b) -2 (c) 1/3
y ] (d) 5/14 (e)—7/19
—25x34 _2 :£. 3. Multiply 6/13 by the reciprocal of 7/16.
3* 81 4. Write:
EXAMPLE - 22 ‘ (i) The rational number that does not have a
_ N reciprocal.
Find x so that Egj X (5] X [Ej (i) The rational numbers that are equal to their
) reciprocals.

Solution: (iii) The rational number that is equal to its

_j_s ( 2 negative

[ 3) [ j 5. Find a rational number between %2 and Y%a.

S \BHI 6. Write five rational numbers which are smaller

[—j [3] than 2.

7. Write five rational numbers greater than —2.

i —511_28x:2—16—28x
3 3 3) LEVEL -2

—8x=_16 = x=_2 By Using property find value of (Q.1 to Q.3)
So, If x is any rational number different o1 2N et
from zero and a, b are any integers, then, 3 5 2 5 6
Law I: |Xa><Xb=XaH'b Q2 gx(_gj_lx §+ ixz
- - 5 7 6 2 14 5
Law II: | x® +x° =x?"
| | 03 541,8,1

Law 1 [ = NN

Q.4 Subtract the first rational number from the

Law IV: | x* xy® = (xxy)° | second in each of the following:

(where y is also a non-zero rational number) (i) §,§ (ii) __7, 4

Law V: | x* +y? :[ij —2 -9 11 -4

y L TET) W) 5313

(where y is also a non-zero rational number) W) 1 a8 (i) —_2 §

| EXAMPLE - 23 | 48
4 4 ... =6 -13
Evaluate (gj —(%] . Wi = (viii) =3 33 22
Solution: Q.5  The sum of the two numbers is =. If one of

2 4 2 4 2 4-4 2 0 9
[gj +[§j :(gj x(gj the numbers is % find the other.

\ www.eshikshapie.com RATIONAL NUMBERS 11




‘ E SHIKSHA PIE MATHEMATICS CLASS VI
Q.6 The sum of two numbers is _—1. If one of (i) E+1+_—7+E+_—12
3 7 9 21 7
the numbers is _—12, find the other. (iii) E+g+_—11+6+_—7
3 2 8 3 6
Q.7  The sum of two numbers is _—4. If one of (iv) _—7+0+_—9+E+E
3 4 5 10 14
the numbers is -5, find the other. W) —_7+§+—_1 —_5+ )
Q.8 The sum of two rational numbers is-8. If 4 I G
one of the numbers is _715 , find the other. Q.19 S'mp?!'fﬁ . =T
5 5 (i) =+==- (i) =—=+—
Q.9 What should be added to — so asto get = ? LI NS 3
8 9 ... b 7 =2 y -2 -3 -4
= Wa2e s Mz 57
Q.10 What number should be added to I SO as . N\
(y) =4 — =8 ) T
to get ﬁ? 6 5 15 8 9 36
33 Q.20 Multiply:
Q.11 What number should be added to — to get —= i) = by > (i) 2 by =
: 7 08 T 7 7
2 NN i) 5 . -5
Q.12 What number should be subtracted from (i) 9 by 11 () 17 % —4
-5 5 9 36 . 11 =21
— toget =? b == - Sl
3 g 6 V) -7 by -11 vi) 13 by 7
Q.13 What number should be subtracted from % (vii) —g by —; (viii) —%by?
to get %? Q.21 Multigly: . -
2 3\, 2 O 7Y O3
Q.14 What should be added to [—+—j toget —? g 5 6 49
3 48 15 i) = by > (iv) 2 by =
1 A 25 16 7 36
Q.15 What should be added to £—+—+—j toget3? 8 = W 3
£ 8 3 v) Y bY_—16 (vi) ?by6_4
Q.16 What should be subtracted from [%—%) to Q.22 Simplify each of the following and express
the result as a rational number in standard
get = form:
6 ] _ . -16 14 .. -3
Q.17 Simply each of the following and write as a (i) 21 5 (i) 5 28
rational number of the fromg X
... —19 ] 13 27
3 - (iii)) ——x16 (iv) —x
i 3:2.1 (i) 2+ 2421 36 9 -26
4 6 8 3 6=y (v)_—gx_64 (Vi)ﬂx&
i) S+l (v) 242 16 -2 703
2 6 8 5 10 15 (i) -11 -81 (iii) —5>< 72
_X —_—
(V) __9+£+£ (vi) §+i+__7+3 _ _9 —-88 -25
10 15 -20 3 -2 3 Q.23 Simplify:
Q.18 Express each of the following as a rational 0 (25 Zj (3 _10j
1) | —x—|—| =x——
number of the form £ 8 5) 5 9
! (i) (lxlj+(1x6j
(|) __8+__1+__11+§_3 2 4 2
3 4 6 8

| www.eshikshapie.com
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‘ E SHIKSHA PIE MATHEMATICS CLASS VI

(i) (_SX 2) [ 6x2j Q.3  Represent these numbers on the number
15/ L 9 line.
N 7 ..y -5
-9 5, (18,5 ) % (i) =
(IV)(4X3)+[2><6} 4 , i . 6
W) (jxgj{gxéj Q.4  Represent ﬁ 1—1 ﬁ on the number line.
3 -3 = Q.5 Write five rational numbers which are
(vi) [§ §j_(_5 E] smaller than 2.
5 3 3 . . -2
Q.6  Find ten rational numbers between — and
(vii) (Exﬂj_(‘_“éj °
7°26) (3 6 L
3) (-3 11 2
(viii) (§X7j+(ﬁ E) Q.7  Find five rational numbers between.
(i) % and % (ii) ‘73 and g
ANSWERS 1 1
(iii) = and =
11 253 . 5 . 2.
1. 2 _2_8 3. E Q.8  Write five rational numbers greater than —2.
I . 3
" (|) i (“) (|||)—— (iv) — (V)_g (vi) g Q.9 Find ten rational numbers between H and
3
(vii)—l—(viii)—@ 5, % 6. % 7% % i
a1 103 a1 Q.10 What expression to be added to
8. == 9. = 10. o (5x2 — 7x + 2) to produce (7x2 — 1).
n 1o 5 13— (A) 2x2 + 7x + 3 (B) 2x2 + 7x — 3
28 "2 28 (C) 12x2 — 7x + 1(D) 2x2 - 3
14. =1 15 2 16. L Q.11 What must be added to
5 © 30 4 1—x + x2 — 2x3 to obtain x3 ?
LEVEL & (A) x3 - x2 +x-1
2 (B) — 1+ x + x2 — 3x3
Q.1 Give EXAMPLES of (C)3x3—x2+x-1
(a) The rational number that does not have (D) None of these
a reciprocal. Q.12 What must be added to the sum of
(b) The rational numbers that are equal to 4x2 +3x —7and 3x2 + 6x +5toget : 1 ?
their reciprocals. (A) 7x2 + 9x — 3
(c) The r_atlonal number that is equal to its (B) 3 — 9x — 7x2
negative. )
Q.2 Fill in the blanks. (C) 7% +9x — 2
(a) Zero has reciprocal. (D) None of these
(b) The numbers and are their .13 By what number should ( j be divided
own reciprocals. =
Th i lof—5i 4
rnc reciproca 10 d so that the quotient equal to (ij
(d) Reciprocal of =, where x £ 0 is s
. _ Q.14 Simplify each of the following :
(e) The product of two rational numbers is ,7-1
always a . e 2
(f) The reciprocal of a positive rational number 5
IS :
\ www.eshikshapie.com RATIONAL NUMBERS 13




‘ E SHIKSHA PIE MATHEMATICS CLASS VI
oY ()Y 7R 2 8 4 b 8 7L
(if) {(5) _(E) }_[Zj - () 60" 60" 60’ 60 60 (i) 6 6 6
Q.15 Simplify: Z i o, 2 n
> . i 3 6 32 32 32 32 32
(i) (§) X[§j (ii) (—_2) X[ﬁ) (There can be many more such rational
8 5 3 5 numbers)
(3t (3 R E — T
(iii) (Z} {E) (iv) (ﬁ X[EJ 8. 5 i - 0, 3 (There can be many more

such rational numbers)

-1 3
Q.16 Evaluate: ° £ 97 98 99 100 101 102 103 104 105
Q.17 Simplify: 160 101660 160 160 160 160 160 160 160
-4 -5 -5 —_—
(i) % (ii) % 160 _
5" x10xa 5" x6 (There can be many more such rational numbers)
Q.18 By what number should (-4)2 be .51 TG iy -
multiplied so that the product may be equal "3 625 16
100 2 7 15. () &2 (i) 22 iy 2 2
Q.19 By what number should (—12)~1 be divided 25 256 622 !
. - 16. 250 17. (i) —a*; (ii) 5°
so that the quotient may be (%) ? 0 2 (i)
3
P T T- e 19. =2 20. -2 x (ij
Q.20 By what number should (—) be divided 25 18 27
2 2 21.m=-1
so that the quotient may be (%) ?
3 -6 2m-1
Q.21 Find m so that (E) X(Z) =(3j
9 9 9
ANSWERS
1.(@0; (b)land(-1); (c)0
2. @No; () L-1 (© = @
(e) Rational Number; (f) positive
. 1 b
SO ST T A
4 4 4 4 4 4 4
N
) 8520y
6 6 6 6 6 6
4ﬁ1.@...m..@..
© 11-100 87 6 543-2-1¢
11 11 11 11 11 11 11 11 11 11 11
5. Some of these are 1, % 0, -1, _?l
SR S5 et 3§ -1 i W2
207207207 207207 20" 20" T T 207 20
(These can be many more such rational
numbers)
www.eshikshapie.com RATIONAL NUMBERS 14
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