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INTRODUCTION

Do you remember number systems?
() Numbers 1, 2, 3, 4, . . . which we use for counting, form the system of natural numbers.

Natural numbers are

. 5 3 4 E - 10258 Aty

(ii) Natural numbers along with zero, form the system of whole numbers.

\ 4

Whole numbers are : ; , : d :
00 15525854,:5). 000 0 1 ) 2 4 5

(iii) Collection of natural numbers, their opposites along with zero is called the system of

integers.

Integers are
— 3y 42— (OESIAD R IL a

4

(iv) A part of a whole is a fraction. Fraction is the ratio of two natural numbers, e.g. % % %
g0
R
1/4 3/4 6/4
cl) 22}/4= :5j4= 7'/4=2 4

Properties of fractions

(a) If £ is a fraction, then for any natural number m,

p_pxm
q gxm




(b) If % is a fraction and a natural number m is a common divisor of p and q, then

J7p7+ |

“aem

q-+

r
(c) Two fractions % and & are said to be equivalent if

Cpxszaxt]

(d) A fraction % is said to be in its simplest or lowest form if

| p and g have no common factor other than 1.

(e) Fractions can be compared as:

pisiein BifEtE
- T8 i TS ) o RS

| Il 1

(0 fpxs<qgxr (i) fpxs=qxr (i) ifpxs>qgxr

Rl IF

Let us do some problems to revise our memory.
Simplify the following:
1. (- 212) + 384 — (- 137) 2. (O k[T~ 11)
3. (-12) x (- 10) x 6 x (- 1) 4. (-108) = (- 12)
5. (- 1331) = 11 B =72 (15-87-18)

RATIONAL NUMBERS
In Class—VI, we have dealt with negative integers. In the same way, we shall be introducing

negative fractions, e.g. corresponding to 1/2 we have negative fraction — 1/2.

<5 —% & Y % %
+——t +—rit +———+ - >
-3 -2 -1 2 3
Fractions with corresponding negative fractions and zero constitute the system of rational
numbers.

The word ‘rational’ comes from the word ‘ratio’.

Any number which can be expressed in the form of p/q, where p and q are integers and

g # 0 is known as a Rational Number.
o SR
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See the following rational numbers.

5 2 -1 -2 -2 1

1
5 _2 3 5 3 g —4

Positive Rational Numbers

The rational numbers are said to be positive if signs of numerator and denominator
are the same.

Negative Rational Numbers
el -2 1
2 ot it A -4

The rational numbers are said to be negative if signs of numerator and denominator
are not the same.

{. Every fraction is a rational number, but every rational number need not be a fraction,

‘ e.g. 1754— -g— are not fractions as fractions are part of a whole which are always positive.

i All the integers are rational numbers. Integers — 50; 15, O can be written as, —_150 % %
’J respectively.

- = Je=— ] s ) - ,,ﬂ?,{\
|

1. Which of the following are rational numbers?
(i) -3 (i = (iii) (iv) 5

2. Write down the rational numbers in the form whose numerators and denominators

| ols~

are given below:

(i) (-5)x4and-5+4 (i) 64+4and 32-18




3. Which of the following are positive rational numbers?

-2

()

(i) f% (i) g (iv) —= (v) f%

4. Answer the following:

(i) Which integer is neither positive nor negative?

(i) A rational number can always be written as % Is it necessary that any number written as

g is a rational number?

5. State whether the following statements are true. If not, justify your answer with an

example.

(i) Every whole number is a natural number. (if) Every natural number is an integer.

(i) Every integer is a whole number. (iv) Every integer is a rational number.

(v) Every rational number is a fraction. (vi) Every fraction is a rational number.

PROPERTIES OF RATIONAL NUMBERS

Property |I.

Example 1:

Solution:

Example 2:

Solution:

r
Two rational numbers g and ~ are said to be equivalent if

PXS=rxaq.

To explain the property, let us take few examples.

4 8
Show that - and . are equivalent rational numbers.

4x(~14)=-56=8x (- 7).

4 8 : 7
Hence, = and e are equivalent rational numbers.

5 -15
Show that 3 and 24 are not equivalent rational numbers.

9 x24 =120 and 8 x (— 15) = — 120.
Hence, 5 x 24 = 8 x (- 15).

Therefore, the given rational numbers are not equivalent.

I/"\—\__,'/




If % is a rational number and m be any integer different from zero, then

@

p_pxm
q qxm’
L . : : . 3
Example 3: Write three rational numbers which are equivalent to 5
as Solutior To find equivalent rational numbers, multiply numerator and denominator by any
same non-zero integer.
§x2 - 6. E R dE
an | hx2 10 ‘ it
3x(-3) -9 : _ i
= (Multiply nume r and denominator by — 3)
5x(-3) -15 T
3.5 15 e g
= (Multiply numerator and denominator by 9)
5@ 1525 gy
Hence, 2, = and = are three rational numbers equivalent o .
70" ~15 2 25 E 5
: J -4 : . 1 » ;
: Example 4: Express 2 as a rational humber with (i) numerator 12 (ii) denominator 28.
| Solution (i) To get numerator 12, we must multiply — 4 by — 3.

: (—4)><(—3)_ 12
| Hence, Tx(-8) - 2

12
Therefore, the required rational number is A

(i) To get denominator 28, we must multiply the given denominator 7 by 4.

iy (-4) x4, ~186
fi gl s 1emps

-16
Hence, the required rational number is 28

Property Ill. I[f % is a rational number and m is a common divisor of p and q then




il | : . :
Example 5: Express 49 254 rational number with denominator 7.

Solution: To get denominator 7, we must divide 49 by 7.

Lifoeet -21+7 -3
ererore, T = =T

-3, . :
Hence, = is the required rational number.

- In each of the following cases, show that the rational numbers are equivalent.

4 44 7 35 _3 _12
) — and — i) — and —— iy — and ——
M 3 99 (i) —3 ~15 (i) 5 20

- In each of the following cases, show that rational numbers are not equivalent.

4 16 -1
(i) = and — (i) g8 and 290 (iii) el and 458,
4 27 3 9 =17

. Write three rational numbers, equivalent to each of the following:

£ (i) =

hog (i) 705 =

/3

3 ' Y
. Express 5 as rational number with numerator,

(i) - 21 (i) 150

4
. Express 7 as a rational number with denominator,

(i) 84 (i) - 28

90 : :
. Express 216 as a rational number with numerator 5.

— 64
. Express 256 as a rational number with denominator 8.
- Find equivalent forms of the rational numbers having a common denominator in eac
of the following collections of rational numbers.

2 6

. £.3 i
513

e, (ii)
7' 8’ 14 12’ 4’ 60’

(i) (ii)




RATIONA

Let us try to express a rational number in the simplest form with positive denominator.
16 . : Brlse . .
Express Y in the simplest form with its denominator as positive.

Convert denominator into positive by multiplying numerator and
denominator by —1. |

(16)x(-1) _ -16
(—24)x(-1) 24

Step 2. Find HCF of 16 and 24, which is 8 in this case, and divide numerator
and denominator by it.

~16+8 . =2

24 - 8 3

The example given above explains that every rational number % can be put in the simplest form

with positive denominator. This form of the rational number is called its standard form. For this,
we take the following steps.

1. Make the denominator positive.

Find the HCF m of p and g. If m = 1, then % is the required form.

If m = 1, then divide both the numerator and the denominator by m. The rational

number P so obtained is the required standard form.

ok and Lq represent the same rational number. |

I
|

| The numbers

[
‘:

| A rational number L is said to be in the standard form if q is positive and the |
| each | |
' integers ‘p’ and ‘q’ have their highest common factor as 1. 1‘




Example 7:

Solution:

Example 8:

Solution:

Example 9:

Solution:

-22
Express T in the standard form.

BNy

Step1l. — = —
el 30 e

Step 2. HCF of 22 and 55 is 11.

22+1 . @& e Jl
55115 which is the standard form. ‘

Find x such that the rational numbers in each of the following pairs are equivalent.

e = 15 -3
(i) 12’ 6 (ii) e
; X i : : 1 1
(i) 12’ B will be equivalent if i ]
6xX = 5x12 \
2
SXJ/Z
g =5x2=10 :
K i'?
Hence, x = 10. :
15 -3
i) =i ivalent if
(ii) o will be equivalent i
16 x 8! =/1(—8) x x
1
B8 o 215 5 Banisig
-3
Hence, X = —40.
i -3 6 -——
Fill in the blanks: — = =
ill in the blanks 5 T 15

In the first two given rational numbers, we have to find the number which whe
multiplied by — 3 gives the product 6. Here, the number shall be 6 + (- 3) = -2
Now, we multiply both numerator and denominator of the given rational numbe
by — 2.

~3 (=Yx(-2) -6
5 5x(-2) -10

We get

g




To get denominator — 15,

-3 _(-3)x(-3) _ 9

(Multiply numerator and denominator by — 3)

5 5x(-3) -15
I S 9
Th » .
S R I T, A

alent. 1 1 write the following rational numbers in standard form.
A e 64 o =27 I -105
U W —20 o V) —9g

2. Find x such that the rational numbers in each of the following pairs, become equivalent.

(i _is, = (i % o (i) %, 2 (V) % -1

3. Check whether the following rational numbers are in standard form. If not, write them
in standard form.

=3 .4 L 14 ; 8
(i) 19 (i) — (iii) 35 (iv) 72
4. Fill in the blanks.
2 8 = /e ol A -4 -84 QUGS | ——— 58
I} 2= - "63 e =i gy e LR BT T
ABSOLUTE VALUE OF A RATIONAL NUMBER

We have studied in Class—VI that absolute value of an integer is its numerical value without
taking the sign into account, e.g. [-3|=3,|3|=3,|0|=0

h when The absolute value of a rational number is written in the following ways.
= 2.

number Absolute value of i is il

' 5 5 <]

3
5

-4
Absolute value of ? is

5




Absolute value of

4
Absolute value of is =
55 5

L.X*;A e s (e —— —— H:'T_J\:;:J ﬁj;fﬂ::/:’ e —— :ﬁ@
Absolute value of every rational number other than zero is positive.
The absolute value of zero is zero itself.
Absolute value of a rational number is greater than or equal to the number itself. \

e e ]  Srr— ————| er—— v —————— | —

1. Find the absolute value of the following rational numbers.

0 ~3

1
0 —% i) < (i)~ v =

2. Compare the absolute values of the rational numbers in the following pairs.
3! 83 -5 4

0F T2t L 00 S (i) = -3

3. Find all the rational numbers whose absolute value is—

() (i) 0 (iii) %

You have dealt with the definition and properties of rational numbers. Now, you will learn h
to plot rational numbers on a number line.

- 1
Let us mark the rational numbers —; >y

5
’ 5 on the number line.

Mark integers on the number line.




learn how

Step 3. % g g are represented by first, third and fifth mark respectively lying to the right
of zero.
First mark Third mark  Fifth mark
tt——t——F—¢® i ® i ® %
=3 ,.008L2 9 /—82.4 _4 =4/ 0 1/2 1 3/2 2 5/2 3
-1 =3 _ =5 . ; : : :
5 o o are represented by first, third and fifth mark respectively lying to the
left of zero.
| gl 3 & -8 -2
Example 10: Represent 217 T T on number line.
Solution: Step 1. Mark integers on number line.

Step 2. Divide each unit segment into seven equal parts.

1 . ) ) J 3 S5 .
Step 3. Third and fifth mark on right side of zero represent 7 and = Eighth and

. =1 -2 ]
second mark on left side of zero represent = and = respectively.

. . Eifih marl
Eighth mark Second mark  Third mark Fifth mark

X

R T T ) eyt tetat T — P

=4 o =1 R N B 2
i SIS

N

<o

7 7

<l

1. State whether the following statements are true. If not, justify your answer.

(i) On a number line, all the numbers to the right of zero are positive.
-7
(i) Rational number o i lies to the left of zero on the number line.
(i) On a number line, numbers become progressively larger as we move away from zero.

2 -2
(iv) Rational numbers 3 and rrin are at equal distance from zero.

(v) On a number line, number lying left to a given number is greater.

I/—\/.




2. Mark the following rational numbers on a number line.

. 4 o =B . D . =7

g (i) — (i) 5 iv) —
3. Represent the following rational numbers on a number line.

. =8 - ——eg ——ty

fies (i) =5 (- .. 2=

COMPARING RATIONAL NUMBERS
Rational numbers can be compared in two different ways.
I. BY REPRESENTING ON A NUMBER LINE

Rational numbers can be compared easily when they are represented on a number line.

—5/3 —-4/3 —-2/3 —1/3 1/3 2/3 4/3 5/3

+—t—t—t >
—2 =1 0 1 2
Any number on a number line is greater Any number on a number line is less than
than any other number lying to the left of it. any other number lying to the right of it.

Therefore, from the above number line, it is clear that -

g < § 1 < ﬁ ~_§ < :1 ;4 < l etc
3 % 3’ 3 8. 3 a8 :
3 3’3 . g 3 3’ '

IIl. WITHOUT REPRESENTING ON A NUMBER LINE

Without representing the rational numbers on a number line, we can compare them by the
method similar to the one used for fractional numbers.

e ———————————————————————————

If two rational numbers have the same positive denominator, the number with
the larger numerator will be greater than the one with smaller numerator.

Example 11: Compare,

2 5 -6 -13
i) — and = i) — and ——
W 7 7 (i) 37 17




T . , 2 5
Solution (i) The rational numbers Z and Z have same denominator, therefore, smaller

the numerator, smaller will be the rational number. Since 2 < 5, therefore,
2.5 ‘
T T

o — 8 -13 _

(i) 17 and a7 have the same denominator. Therefore, we shall compare the
numerators—

-6>-13

=B —-13
—_— > —.
) § 4 17

Therefore,

—_— B R AT = TN N el TETHITHLN 1%

If two rational numbers have different denominators, then first make denominators
equal and then compare.

|
.‘

3 7 8
Example 12: Compare — and .
g Sl

First, convert the rational numbers to have the same positive denominator.

7o IRT 49
8 5x7 35
8 8x5 _ 40
7 7x5 35
49 40
Now, compa — and —
w, compare 35 35
49 4
‘ As 49 > 40, therefore, — > A0
35 a5
the
7 8
Hence, =k
en - > 3
R L -4 5
Example 13: Compare the rational numbers i and LE
: il o ' . g e -
Solution: First write 2 in standard form, i.e. P
Now, convert them to have the same denominator.
-4 2 -8

9 2 18




Now, compare

=15

-8
Since, numerator — 8 > — 15, therefore, — )
r > re 78 > n-

Hence,

r
There is yet another method to compare two rational numbers P and % with

' unequal denominators. It is assumed that q and s are both positive integers.

p r
To compare % and é we may compare ps and qr <E><?>

Find products ps and qr.

If ps>qgr then

If ps<qr then

2 S c
Example 14: Compare 5 and 7

5 2
Solution: 3 >< P
The products are 5x7=35 and 3x2=6

Since, 35 > 6, therefore, % > %

-5 4
Example 15: Compare — and —.
amg p = _9

e . ; g -4
Solution: First write —9 in standard form as —.




-5 _4
N fi ts — —
ow, find the products 2 >< 5

The products are —5x9=-45 and 7x(—4)=-28

Since, — 45 < — 28, therefore, _—75 < %4

1. Determine which rational number is greater in each case.

Wl =3 1ait@ab
h 5 (i) 8 7 (i) 3’ 9
ﬁ
’ .. —4 -6 . -8 19
| (iii) 3 7 (iv) 3’ "6
-3 -5 . -7 5
1 Cs¢ o ¥ e

2. Find the value of x, if-

. |3 X . 8 X
ki 5B .0qgfioTRg
36 T
e 020 e gt o) st . 7
(iif) » (iv) e’
3. Compare the rational numbers.
. —2 8 5 4
0 9 “36 M 36
RGN : S vig
(iii) ~8’ 17 (iv) = Tg
-5 -3 . 6 —54
AT W, i
4. Arrange the following in ascending order.
. 4 5 2 PP o e ¢
O 795 W2 712 16
5. Arrange the following in descending order.
2 -1 8 -3 -7 8 19 -2

(ii)

O 5 % 35 T10 10’ —15° 30’ =5




i ASALUE BASED QUESTIONS
1. Sukhdev, a farmer, had a son and a daughter. He decided to divide his property among

2 4
his children. He gave 5 of the property to his son and 10 to his daughter, and rest to
a charitable trust.

(a) Whose share was more, son’s or daughter’s?

(b) What do you feel about Sukhdev’s decision? Which values are exhibited here?

2. Kavita along with her family was planning a vacation at a hill station. But, they were
confused where to go. Kavita’s mother asked her to find out the maximum temperature
of few hill stations for deciding on the place to visit. She checked the weather report on
the internet and found that—

Simia’s temperature = (;) C
Dalhousie’s temperature = - 5°C

Manali’s temperature = (_—58] o

(a) Arrange the temperatures of these hill stations in ascending order.
(b) Which place will they decide to visit?

(c) What value is exhibited in the above situation?

BRAIN TEASERS

1. A. Tick (v) the correct option.

-3 X
(a) The value of x such that 8 and N are equivalent rational numbers is—

(i) 64 (i) — 64
(iii) — 9 (iv) 9
(b) Which of the following is a negative rational number?

- 18

0 Bt (i) 0

(i) E 5 (iv)

|/\\_l

O

ra -
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it to

jere
ture
ton

(c) In the given number line, which of the following rational numbers does the point M

represent?
B e B e S S o o S o L L e o o e
0 1 2
M
i 162 G - 12
(i) 3 (i) 2 (i) 3 V) &
(d) Which is the greatest rational number out of = —5—9
" i e =17
x| W | 78D
0 37 W 32
e .
(i) T (iv) cannot be compared
(e) Which of the following rational numbers is the smallest?
L b g T3 JLEAR : -9
‘ (if) l 17 ‘ (iii) ‘ 11 (iv) 11

B. Answer the following questions.

J

m[-t:-
w|ln
oo

(a) Find the average of the rational numbers

1
(b) How will you write 18 in the standard form?
(c) How many rational numbers are there between any two rational numbers?

-5
(d) On the number line, the rational number - lies on which side of zero?

-7 : : .
(e) Express g asa rational number with denominator 40.

e 1.0
2. State whether the following statements are true. If not, then give an example in support

of your answer.

M 1f 2> L then
q S

P
q

n|=

(i) f|x|=|y|thenx=y

(iii) % is a non-zero rational number in standard form. It is necessary that rational number 3

will also be in standard form.

I/\l
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: 1 -2 .
3. Represent 55 and _49 on a number line. L

4. Arrange the following rational numbers in descending order.
-3 —¢ 2 :18
10° -5’ —-15’ 30

5. On a number line, what is the length of the line-segment joining,

1 -1
' d-37? i ceand — 7
(i) 3and -3 (ii) > 5
14 A 1 -1 1
i) — and 2 =7 iv) — and —-2-=7
(iii) 5 > (iv) 5 >

6. Find the values of x in each of the following:

. 2 . X 19 Sy i 1

U (gemeg Olib! g 15 i
7. Compare the numbers in each of following pairs of numbers.

. —5 o il —3 T I

0 = _13 (") 8 (iii) Tet 55

; -4 -5 -15 el e -3

(IV) 5 ‘, ’ 2 ‘ l ' (VI) i ) ?’
8. Fill in the following blank squares.

3 138 SR |
03 W g = 08
e
_ 48 _ 121 -1
=35 = 90 (iv) W
HOTS

The points P, Q, R, S, T, U, A and B are on the number line representing integers such that—
TR=RS =SU and AP =PQ =QB

Locate and write the rational numbers represented by points P, Q, R, and S.

HgrmotE A B

P LI SN T NS TSR T S T Y
T RE ot e (T TR L N e O RN
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YOU MUST KNOW ==

1. A number of the form % is called a fraction, if p and q are natural numbers. If p and q are

integers and g # 0, then it is said to be a rational number.
2. Every integer and fraction is a rational number but the converse may not be true.

3. A rational number is said to be positive if both numerator and denominator are of same
sign. If numerator and denominator are of opposite signs, then rational number is said to be

negative.
P : . ; P _ pPxm
4. If = be a rational number and m be any integer different from zero, then a Sri
P . o p _p+m
5. If = be a rational number and m be a common divisor of p and q, then a = q——m

6. A rational number % is said to be in standard form if q is positive and HCF of p and q is 1.

r .
7. Two rational numbers % and = are said to be equivalent (equal) ifpxs=qxr.

8. Every rational number can be represented on the number line.

r
9. If% andéaretwo rational numbers with g and s positive integersthen%>g fpxs>qxr,
p_r. S :
= < =|f rand — = - = if = ;
g S|p><s<q>< T i 8 =g

10. Every rational number has an absolute value which is greater than or equal to zero.




iy 2 OPERATIONS ON
| RATIONAL NUMBERS

In Class-V and VI, we have dealt with the operations (addition, subtraction, multiplication,
division) on fractions and integers. Now, we shall study these operations and their properties in
case of Rational Numbers.

ADDITION OF RATIONAL NUMBERS

l. When the rational numbers have the same denominator.

3 6
E le1: 'Add - and —.
xample - >

3 6 3+6 < Addition of numerators
ution: Sk = = .
Solution 77 7 < Common denominator

8
7

Add numerators of the rational numbers and then divide by the common denominator.

-7 9
Example 2: Find the sum of (i) 10’ 10 (ii) 17 %

3 -TI BRI -2
10 101 T AU a5 11 (etandard form)

Solution: - (i)

§ . 8 BueauEe ~17
~11 =11 == 11

(i)

(standard form)

ll. When the rational numbers have different denominators.

1 2
E le3: Add - and —.
xample dd 7 3

2
Solution: + 5

LCM of denominators 4 and 3 is 12.

|/\_/:




3x4 12
Bohy 1k gl g
12 12 12 12
cation, T ] S I T e D R 2R PR T
rties in Take the LCM of denominators and then add the rational numbers.
: . -3 =2 -
Example 4: Find the sum of (i) ETRRC A (ii) j—;_6 73
. —3 (-2
Solution: e g
olution (i) 17 >
LCM of denominators 11 and 7 is 77.
-3  -3x7_-21
1. . Mix? | 77
-2 -2x11_-22
| ook L el SaTr
| | PP EPREVE [ Ly
‘ i o e, iy
] | Nowaod 77
. -21-22 -43
- ol s v i
7 -3
(i) ——+—( )
(- 16) 4
: 7w ik tandard form)
— — S 1aard 1orm)
| 16 - 1Bk ] g o (sanda ’
Now, we have to add ey and o
’ ' 16 4

LCM of den_ominators 16 and 4 is 16.

| = SN Sl
. —t— = —+
16 4 16 = 4x4
o SF o)
16 16

g




From above examples, it is clear that the sum of any two rational numbers is also a
rational number.

PROPERTIES OF ADDITION OF RATIONAL NUMBERS

Like other numbers (natural numbers, whole numbers, fractions and integers), addition ¢
rational numbers also satisfy the following properties.

-2 1
1. Verify that the sum of two rational numbers, - and 2 remains the same even if the
order of addends is changed.

-2 1
First, find the sum —+—
8 7

—2x4+1x7
7 x4 4x7

(LCM of 7 and 4 is 28)

FRGE B 7 1
28 Bga . 9@ ~ 9g
Now, change the order and find the sum.
1 -2 1><7+—2><4_7 (—8)_7+(—8)_—_1

4 “Fwdx7 Tx4 28 28 28 28
What do you observe?

Property 1: The sum remains the same even if we change the order of addends, i.e.
for two rational numbers x andy, x +y = y + x.
This is commutative law of addition.

1 £ 5
2. Verify that the sum of three rational numbers >’ —and 2 remains the same even
after changing the grouping.

(1 2) 5 ( . 1 2)
—+—-|+— <« | Firstadd — and —
2. 3 4 \ 2 ?J

J

1x3 2x2 5 1 2x4- 5x3
== -+ = = — 1 43
2%3 3x2 4 2 3x4 4x3

g




lion of

if the

even

ged)

14

+ G—
6x2 4x3 2x6 12

19 6 23

SXTRET: ST VT
_14+15 __B+en
12 12
29 29
| Ae T e

Property 2:

Sum of three rational numbers remains same even after changing the
grouping of the addends, i.e. if x, y and z are three rational numbers,
then X+y)+z=x+(y+2)

This is known as associative law of addition.

3. Find the sum of g and 0.

Similarly,

Property 3:

4. Find the sum of %and —_

Similarly,

5 5 0. 5+0 48

— ) B

3 3 3 3 3

0,20 _0 (27)_o0-27 -27
23 28, 23 23 23

When zero is added to any rational number, the sum is the rational number
itself, i.e. if x is a rational number, then 0 + x=x+ 0 = x.
Zero is called the identity element of addition.

-7
9
Z I8 L L = 73— 1) = Zero is the identity element of addition.
g 8 9
(=2)+2

= PE 2 ¥

3



Property 4: Every rational number has an additive inverse such that their sum is
equal to zero. If x is a rational number, then — x is a rational number such
that x + (- x) = 0.
— x is called additive inverse of x. It is also called the negative of x.

Following are a few examples to illustrate these properties.

Example 5: Simplify, $+ %

Solution: To find the sum of three or more rational numbers, we may arrange them in anj
order we like. The arrangement does not alter the sum.

First method Second method
(3 5 -3
) + A 5008
i1 7

ey

Sum of a number and its
additive inverse is zero.

Observe that the first method is simpler than the second.

3 5 -7 -3
Example 6: Fi —+—t+—+—
p ind the value of RRET: 3

Solution:

(This grouping simplifies the calculatior

-7 10 -3
—— |+ | =+
15 15) (8 8)

+ =
15 15

2x8 7x15 _ 16, 105 _ 16+105 121
= 16x8 Bx15 120 1200 + -120 "~ 120




um is Now, if we change the grouping.
' such 3 BWNLa7 2-3
—+—|+|—=+—
Bl
3x4 5x5 -7x8 -3x15
= -+ + -
5x4 4x5 16x B 8x15
12 25) (—56 —45)
=l =+—=|+|—+—
20 20 120 120
Y in any r 12+25)+(—56+(—45))
20 120
= —56—45]_g+(—101)
~ 20 120 S0 180
B 37><6+(—101) a 222+(—101)
T 20x8 1205 120 120
222 -101 - 121 o
1ot O, ~ 105
| | _
' 1. Add the following:
2 6 - 9
n 2.9 =fed N 4 iy 03 9
J (i) -t (i) (iii) T
| -5 5 5 13 &2 118
I iv) —+— -2—+— ) —+—
| b T b Sl U DT
| 2. Find the values of:
| 4.7 ~Fiysd -3
() =+— (i) —+-— (iily =+—
Bulation.) 8- 4 114 8 S
. i 8 -7 3 SRS B
—+ = — —+—
™) &5*7 V) 54t 76 M 137 %
3. Verify x +y =y + x for following values of x and y.
5 -3 3
i X=—, = e i X=5’ = —
() x=2,y=— (i) x=8y=2
— -1 9
=—= = i X:—8, e
(i) x 12 y 51 (iv) y 5




(ii) X—g ___5 Z—_—7
vy 6 ] R 9

(iv)

10 -10 10

& ~6 89 3 —11 .
) —5 +— Foe + + +
10 7 20 14 -72 -12

1
. Forx= 5 andy = g,verifythat —X+y)=(=x)+(-V)

. Write True or False for the following statements.

-2 2
() 3 is the additive inverse of 3

. 2 4 :
(ii) 3 + 5 is a rational number.

(iii) _—5+i is equal to zero
g wgle ;

(iv) 1 is the identity element of addition.

<18
— +0=0.
¥ S+

-3. 3
(vi) Additive inverse of e is 5

(vii) Negative of a negative rational number is negative.

SUBTRACTION OF RATIONAL NUMBERS

- e S — —— s
J Remember
“
| Subtracting y from x is same as adding the additive inverse of y to x, [

| te. . X+(—v)
# = = s G i A “#J




Let us explain it with the help of some illustrations.

7 6
Example Subtract — from —.
dllif 5 3
Solution: <L
3B
B (i)
= 3 5 = and it in € =
_ 6x5 * (-7)x3
" 3x5 5x3

@+(—21)_30+(—21)
15 15 == 15

30-21_ 9

15 15

o
5
5 -6
Example 8 bt t — from —.
i Subtrac 53 r -

-6 5 -6x9 54
7 63 7x9 63

|
From above examples, it is clear that difference of two rational numbers is a rational i
number. E

PROPERTIES OF SUBTRACTION OF RATIONAL NUMBERS

. T =
1. Verify that the difference of two rational numbers, 3 and 8 does not remain same

if the order of numbers is changed.




Not Same

Property 1:  For rational numbers x and y, x — y # y — x in general. In fact, x —y = — (y — X)}
i.e. commutative property does not hold true for subtraction.

2. Let us now observe the following cases.

=L (G ing is ch d
=i (Grouping is changed]
5 3 \ ping 9

3x3_2x2
23 3ix2

9_ﬁJ
6 6

)

—1><3_2><4
T 4Ax3  Axd

-3 B

12 12
LBL8
T

L
12

Not Same

Property 2: For rational numbers x, y, z, in general, (x —y) - z # x — (y — 2), i.e. the
associative property does not hold true for subtraction.

3. For all rational numbers x, we have

|/‘“\m,‘__/

X—0 = x




but 0-x = —X

Therefore,

Property 3: Identity element for subtraction does not exist.

Property 4: Since the identity element for subtraction does not exist, the question for

finding inverse for subtraction does not arise.
Following are a few examples to illustrate these properties.
'—X), S -3 ‘ 3
Example 9: What number should be added to 5 so as to get ;?
; ; : : B 3
Solution: The required number will be obtained by subtracting 5 from 7
nged
3 (-3 3 3
Therefore, required bershallbe = ——-|—|==-+—-
erefor quired number shall be 7(5] -tz
axs  axI. | 1621
= Ef =
Tx5 5Bx7 (85185
_15+21 36
S 387 BB
5 7 (-2 : -3 (-4 7
e 10: Simplify: (i) ——=—-| —= i | e e s
Example 10: Simplify: (i) i B ( 3 ) (i) 5 (15) (_10)
5 7 (-2
Solution: = e e | ey
olution (i) iig (3)
2 has come by
dividing 12 by 6
3 has come by A 4 has come by
dividing 12 by 4 *——| i > dividing 12 by 3
‘| . !
5x3 - 7x2 - (-2)x4
(LCM of 4, 6 and 3is 12)
12
i _16-14-(-8) . 15-14+8
F 5 12 Lo
1+8_9 _3

= — (standard form)

- et

g




o -4 7
o 2-(FHS)

7
First check whether all rational numbers are in standard form. Here TO is

7 . -7
in standard form. Standard form of s is T

-3 -4 -7
Now, we have ?_(E)_(ﬁ]
(=3)x6—-(-4)x2-(-7)x3
30

182 (-8) < (— 21
30

-18+8+21 -10+21_11
30 1230 '3

Find the value of—

. Subtract.

L7 ot
(i) g from ol (ii) 75 from 0

5 _8 I 7
iiiy — from — i — from —
(i) 33 23 i 15 6

. The sum of two rational numbers is - 5. If one of the number is g, find the other.

. What number should be added to _73 so as to get 1?

- What number should be subtracted from — 1 so as to get g?




6. Simplify.

-4 3 7 —3f +3 9

) ———+— i) ————-——
TP ) 15~ 26 sz
2 is not
e 7 oes 11 -11 8 7 -2
e e 26 g gy e
24 12 18 30 .16 .6 b
. 2 5
7. Find the values of x—yand y — x for x = 3’ y= 9 Are they equal?
1 -3 7L .
8. For x= 10’ y= 5 2= 20° find the values of the expressions (x —y)—z and x - (y — 2)
Are they equal?
MULTIPI
You have learnt in Class-V how to multiply two fractions. Let us recall.
2 e 2nd BT
3°5 3x5 15 «
In the same manner, we multiply the rational numbers.
For example,
L O - L Bt
3 5 . BB-] 15
B I JC J S—— | Pp————— | 7‘/
\
LI % and % are two rational numbers, then their product is given by, Q
a,c_axc |
b " d bxd
= Product of numerators ”
! Product of denominators
‘.7 — JE ———— I ] —  ——
| L .4 -10
ie other. Exampl Multiply — by ——.

5 3

4 —10 4x(-10)

Bt nguitiplighls

w
(@]

_ 4x(=2)_ -8
. 5 "+ 1%




. - -7
Example 12: Find the product of -1—? and =

:Ex—7 = (-6)x(=7) « Not in the standard form
11 9 11x9

inkg 2isket)
- 11x8

Solution:

« Dividing — 6 and 9 by their common factor 3

It is clear from above examples that the product of two rational numbers is a rational
number.

PROPERTIES OF MULTIPLICATION OF RATIONAL NUMBERS

Multiplication of rational numbers has properties similar to those of multiplication of fractions

3 -4
1. Verify that the product of two rational numbers 5 and T) remains the same eve

if the order is changed.

& odndi k2%
% 7
3 (—4) _ (-4)x3

5x7 Bk 5 T
_12 _12

35 ~ 35

L__Product is same —l

Property 1: Product of two rational numbers remains the same even if we change
their order, i.e. if x and y are rational numbers, then
XXYy=YyXxX.
This is commutative law of multiplication.

-3 5 -2
2. Verify that the product of rational numbers 271 remains the same even ait
changing the groupings.

TR g e

I,/\_l




ictions.

ine even

thange

yen after

~-3x5 —2) =3 B [ 2
= X — pe=hglenes fMee.
4x7 11 4 7 x11
-15 (=2 Ly L0
= —— X — e e 4 SO
28 11 4 >
RS o8 Vel S I faits 25 st [ A
a U4y LW ST R - 4%77 P
_ 15 _ (=3)x(-5)
~ 154 T L 2RTT
_ 15
154

[pr dduct is same —J

Dy~
Pre

Y

YD

J
I

eri

Product remains the same even when we change the grouping of the
rational numbers, i.e. if x, y and z are rational numbers, then

(xxy)xz=xx(yx2z)
This is associative law of multiplication.

-4
3. Find the product of 2 and 0.

‘Now, _4XO=_4XO=_O=O
Z, 7 x1

7
= %
Similarly, 0x == Q_T% " g "

0

Property 3: Product of a rational number and zero is zero, i.e. if x is any rational

number, then
Xx0=0=0xx

-15
4. Find the product of 37 and 1.

- ~18 . E-18 1_-16x1_-15
’ e « 372 A 3F%1 37
5 L4 015 «1x-15  L15

Similarly, 1x ek gl AL il L

& 1. 37 37 37

Property 4: One multiplied by any rational number is the rational number itself, i.e. if
x is a rational number, then

X®XT=1%xX=Xx

i.e. 1 is the identity element under multiplication.

g




5. Take three rational numbers, %, g and % and find out the value of : X (E + %)

5 (7
andgx§+gx—6—
5 7 5 15)
2 (518 (2 5)(2 6)
=K aes —X=|+]|=X=
5 \7 15 5 7 5 15

75 + 42 2><5+2><6
105 Ex7 bHBx15

117) 2. dxe . .
el A2 — +="—"— (in lowest terms)
105 7 5x8

s
5
2
5
4

X
X
8 . 2 4
~ x — (in lowest terms) = e
5 35
7

7 25

= —ji (in lowest terms) 50+28 78

175 - 175 175

In both cases, the result is the same.

So, we can sa g><(§+-(—3— _(?_Xﬁ)Jr(_Q_X_G_)
’ e s ) \5 15

Property 5: If x, y and z are rational numbers, then _
(i) xx(y+2z)=Xxy+Xx2 (i) xx(y-2)=xxy—-XxZz
This is distributive law of multiplication over addition.

We illustrate (i) with the help of the following example.

=7
Example 13: For rational numbersx= =, y = =57 2= g» verify that x x (y —z) = X Xy —X X

g,
Solution: XXY—XXZ

. ..—7 18, 2

= X =
6 3 6 9

5x—7_5x2
6x3 6x9

-35 10

18 54

-35x3-10
54




XX Z.

_ 5x(=28) _ =105-10
T 6x9 o 54
_-115 _ —115

54 Y

Therefore, X x (y—2Z) =XXy—XX2Z

1. Multiply and express the result as a rational number in the standard form.

11 -3 -7 2 -3
o M L L AL o
() = by = (i) —-by 3 (i) = by
—14 = 2 = -
() “2% by = v By g T

5 11 63

. 7 3 .4 -2 5

L Xg— s X= oY=y

iy x=35.y=5 (i) x=—y=3
) - . -17 = -96
(iii) x—g,y—11 (iv) x= 48,y——51

3. For the following values of x, y and z, find the products (x x y) x z and x x (y x z) and
observe the result (x x y) x z = x x (Y x 2).

(i) X—g ___7 Z—E (ii) X—i _i Z—g
g T Tgenfiilgy T PINDgEnT
-4 -3 16 -4 -7
W= = = == i X=—3, Sl il =
(iiif) SRR 5 (iv) 3
4. Verify the property x x (y + z) = X x y + X x z by taking—
) 1 1 1 3 -3 2 -4
X=— === X :—’Z:—
=g (i) x=—y=z.2=—7
5. Show that—
=4 (2 —7) (—4 2) (—4 -7)
s L = —_— = — X—|+| — eda e,
3 5 10 a 5 3 10
6. Show that-

8 (=1 5 3 -1 3. 5
—X|—=-—|=|l=x— || =XxX—
5 7 14 R 5 14




7. Simplify and express the result in standard form.

: 7 9
(i) -4x(§—ﬁ)

(i) (‘?4 + g) » g

8. Fill in the blanks.

4
You must fill in the blank by 9 so that

6

X—=—
36

=11,
1

= — a1,
The product of 2 an 9 is

4 9
9 is called the reciprocal (multiplicative inverse) of it




hnultiplied

tatement

-4 = .
Verify whether (i) T is reciprocal of T3 (i) 3

(i) Find the product. _
“heT9 T ARG 1

87 4 3x4 12
Hence, — is the reciprocal of _—4.
4 3
(ii) Observe the product.
et A 1. s SR

7 B 0 ixa

3 h 3
is reciprocal of 7"

—7 ; 3
Since we are getting — 1, therefore, R is not the reciprocal of =t

(i) To get the reciprocal of a given rational number, simply interchange the integers

in the numerator and the denominator.
(i) Zero has no reciprocal.
(i) Reciprocal of 1 is 1.

(iv) If x .s any non-zero rational number, then its reciprocal is denoted by x~' which

-3 7
i) Reci | of —is —.
(i) Reciprocal o > 3

3. -7
ii i | of —is —.
(i) Reciprocal o = 3

1
is equal to —.
q X

Example 14: Find the reciprocals of the following rational numbers.

- Y- e D

B o i) = i} —=

() — (o (i) —
Solution: By simply interchanging the numerator and denominator, we can find reciprocal.




-3. -7
(i) Reciprocal of — I8 —.

U'I_l w

-2
Example 15: Verify (x x y)"' =x"" xy, forx = 5 y=

= = =]
_2 3Y' (-2x3 =0 25
n §: - -1 = s ——ui = = o5 S
Solution: (x xy) —( 5 X5) (5><5) (25) -6

* o cixy - 55 5x5 26
| ’ T AR Yo i

In both the cases the value is the same.

Hence, (xxyyt=xtxy.
1 -2
Example 16: Check the validity of the result, (x + y)™ # x™" + y~' for x = i Aol
Solution: (x +3)7 = 1 + ;g)_1
ol HonGiighe 7
- 1 =1 A
B L N [ R ) Y
i gl 21 21
3 -
1 -2 7
Now, iyt = |=| +|=—]| =3+—
ow, X'+y 3) ( = ) W%
3 -7
= —+—
1 2
By@nby 1
e 2
Hence, (x+y)"' # x'+y™.
1 ‘Worksheet 4
1. Find the reciprocals of:
= 11 ‘ -2
(i) 5 (if) (i) —5 12 1) e 9

2. Check, if the reciprocal of _3—2 is g?




-1
. Check if the reciprocal of 5 is - 57

N B

—2
4. Verify that (x —y)™" = x' -y~ by taking x= = y=
[Hint: Proceed as in Example 16.]

—4
5. Verify that (x +y)"' # x'+y™ by taking x = g andy = PR

- -3
6. Verify that (x x y)™' =x~' xy~' by taking x = 5 andy = ¥ iy

7. Fill in the blanks.

(i) The number has no reciprocal.
(i) — and_ are their own reciprocals.
(iii) If a is the reciprocal of b, then b is the reciprocal of
(iv) (11 x5)"=(11)"x
-1
b —— X =1
v 5
1
vi x|—-5=]|=1
) (-55)
DIVISION O NUM]
'7%; s e e ﬂq@
\L Dividing one rational number by another except by zero, is the same ‘!“
‘7 as the multiplication of the first by the reciprocal of the second, j
| e x+y=xxy |
w,‘%’;ﬂif ] e e =)

We illustrate this with the help of examples.’

i o LE 7 5
Example 17: Divide — by —.
g i o

. 7B (5)‘1
solution: el et — e ||
B i e [t

P R

S

3 5 b




2
Example 18: Divide 9 by — 4.

2

2 1
= =k

9 -4
— __1 f\t’\ ,4,\,]2 f )
=18 (Standard form)

-25 =5 3
Example 19: The product of two rational numbers is ¥R If one of the numbers is —, find

the other.
. -25
Solution: Product of two numbers = i
-5
One number = —
4
e 080 -5 other - 25
We can write it as T X bt - —15— .
or other number = e ot el o8l B
TR . 4 1B 4
-25 4
B e
16 5
N 5x1 §
YRS A |

PROPERTIES OF DIVISION OF RATIONAL NUMBERS

1. Divide two rational numbers and find the result.

(i) §___4 5 3 __5
3 3 — AT

3~
4 9 556
9

() == — Rational Numbers

—4

Similarly, (iii) 0 + e

Property 1: Division of a rational number by another rational number except zero, is
a rational number.




-3
2. Find the quotient, if rational number e is divided by the same rational number.

— 3 w2 el
4 4 4 =8
=1
Property 2: When a rational number (non-zero) is divided by the same rational

number, the quotient is one.

-4
3. Find the quotient when a rational number r is divided by 1.

-5
—, find -4 -4 1
4 SBR[ 2 LR Y <
5 Bl 1
_ 33
Gk
Property 3: When a rational number is divided by 1, the quotient is the same rational
number.
: 3 —4
4. If x = >’ y= 5 prove that x + y #y + X.
X+y y + X
L, o
T2 5 ¥315(.2
5 -4 2
= K——r = i
-4 5
_15 ..
I : ~ 15
.1
- |8
l——{ Not the same
Therefore, x +y #y + Xx.
Property 4: If x and y are non-zero rational numbers, then in general, x + y #y + X
i.e. commutative property does not hold true for division.
:‘
i ko 1
il | Infact x+y=——
y+X

I/-—-\Imw_/




-4 5
5. Ifx=g,y=—, z=g, prove that (x +y) + z = x = (y + 2).

+(y+2)

N :i_ﬁj
9 6

3 9

(x+y)+2

X

2.

3"
Dacifring 6)
—_— _X_
3 9 5
E; —4x2
2

2.

3

2

3

X ——
—8
-5

S
“4" 4
—{Not the sanﬁf——l

Hence, (x+y)+z#X+(y=+2)

Property 5: If x, y and z are non-zero rational numbers, then, in general
(x+y)+z£x+(y+2),
i.e. associative property does not hold true for division.

-2 5 -1
6. Takex:T,y=§,z=?andprovethat(x+y)+z=x+z+y+z

x-y)+z=x+2-Yy +2Z
(i) First case
(x+y)+2z

Thus, we have verifiedthat (x +y) +zZ=X+Z +Yy + Z.

I/—\/m




(ii) Second case

x-y)+2z

-5

1l

=%

6

(_i;5)+

~11_ 6

O (=1

11x2 22
3 3

(=1
6

-2 (=9 5. (=9
5.3 6 9 6
=2 @82 ¥8 T8
= o M — e
Bonl=1.98 1
=2><2+5><2=ﬁ+E
1 3

_12+10 _22

T_'83. 08

Here again, we have verified that (x —y) +z=x+zZ-y + Z

Property 6: If x, y and z are rational numbers, then (x +y)+z=x+2z+y +2 and
x-y)+z=x+2-y=+2 '
2 -3 4
7. Ifx_g,y=ﬁ,z=i§, prove X + (Y +2Z)#X+Yy + X+ Z
X+ (y+2) X+Y+X+2Z
I Bt 5 P i R
By halle (516 m B 2dBem5: 15
2 (—9+8J 2490, 2. 15
= —+ = —X—+—=X—
5 30 5 -3 5 4
2 st " —2><2+1><3
5 30 et 1x2
2 30 -4 3
= — = —— e
5 -1 3. 2
-8+9
=-—2 6 =
d 6
y
=-12 & -
6
L——ﬂwot the same }——J
Hence, X+ (y+2zZ)#X+y+X=+2Z

Similarly, we may verify that x + (y—2z) # X +y - X+ Z.

Property

7:

For three non-zero rational numbers x,yand z, x + (y + Z) # X + Yy + X + Z,
i.e. distributive property does not hold true for division.

I/—'\_/u



1. Divide.

.2 —1 = | e I 1 1 1
2,1 =7 i Y 1 . 1 il
(i) 5 y 3 (i) 2 y (iii) 0 by 5 (iv) 13 by —2

: 3 -5
2. By taking x = 2 andy = 5’ verify that x +y # y + X.

' . —3
3. The product of two rational numbers is oy - If one of the number is %, find the other.

4. With what number should we multiply _3—3;6, so that the product be _?6?

2 1
7 and z = 2 verify that-

5. By taking x = :3§, y ;
(i) x+(y+2)#x+y+x+2Z
(i) x+(y—-2)£x+y—-Xx+2Z
(i) x+y)+z=x+z+y=+2Z

6. From a rope of the length 40 metres, a man cuts some equal sized pieces. How many

4
pieces can be cut if each piece is of Y metres length?

RATIONALS BETWEEN TWO RATIONAL NUMBERS

3

1
Let us find a rational number between Z and Z'

: 1 3 : , ‘
For getting one rational number between 2 and 2 we add the two given rational numbers and

then divide the sum by 2. That is,

1594
(5)-2

—

N =
S

1 3
which is a rational number lying between 2 and iy

I/—\__/u




-
ty

X
If x and y are two rational numbers, then

X and y. ‘:

— e

gk = : 1 =
Example 20: Find three rational numbers between 5 and ?.

. : ; 1 -1
Solution Step 1: Find a rational number between 5 and —.

2
k] l+(——1 =1><0=0
212 2 2

Step 2: Find a rational number between 2 and 0.

131 1 1
= b — L
2|2 2 2

: —1
Step 3: Find a rational number between (?) and 0.

w many 1[_1 } 1 (_1) 1
: S —= s ] —

e other.

Ao

1 -1 1 —1
Hence, O, 14 are three rational numbers lying between > and 5"

pers and

1. Correct the following statements.
() Between two rational numbers, we can find only one rational number.
(i) Between two rational numbers, we can find as many integers as we like.
(iii) Between two integers, we can find as many integers as we like.

g




2. Find a rational number between:

() 2and 4 (i) —2and -6
Sk -3 VRRIT - -7
(iii) 2 and 7 (iv) 3 and 3

3. Insert three rational numbers between:

4 1 -7 11
— and — and —
M 73243 W T % o
— -19 -15
— and — i —and ——
(iir) 3 (iv) 8

4. Find five rational numbers between:

(i) — and

. (i) ;3§ and

g, e
g‘ %%; W;rﬂ q «@“ E‘E}" “~"£-i?" lﬁki E‘ﬁgt@;

1
Rohit donated 5 of his monthly income to an Non-Government Organisation (NGO)
' 1 ‘ 1
working for the education of the girl child, spent 2 of his salary on food, 3 on rent and

1
15 on other expenses. He is left with ¥ 9,000.

(a) Find Rohit's monthly salary.
(b) What values of Rohit are depicted here?

(c) Why is the education, specially for girls, important?

BRAIN TEASERS

1. A. Tick (v) the correct option.

-3
(a) The additive inverse of — is—

4
0 = i = (i) () 2




(b) If x, y and z are rational numbers, then the property (x + y) + z = X + (y + 2) is known

as—
(i) commutative property (i) associative property
(iii) distributive property (iv) closure property

(c) %—(;—27) is—
(i) 1 (i) 7 (iii) =1 (iv) =7

(d) ldentity element for subtraction of rational numbers is—

() 1 (ii) 0 (iii) — 1 (iv) does not exist

1
(e) The multiplicative inverse of 6 3 is—

. =18 g o .« 18
i =5 i) (i) (v) 3
. B. Answer the following questions.
: 5
(@) Write all rational numbers whose absolute value is Yy
IGO)
: : < 3
| ' (b) Find the reciprocal of 5 X (_—8)

land

-5 26
(c) What should be added to et to get 5?

2 -3
(d) Subtract 6 3 from the sum of = and 2.

1
(e) Find the value of 1+ =

| 1+ —
E 6

2. State whether the following statements are true or false. If false, justify your answer
with an example. '

(i) If] x| =0, then x has no reciprocal.

(i) Fx<ythen|x|<]|y]|

(i) fx<ythenx' <y

(iv) The negative of a negative rational number is a positive

rational number. s 1Y




(v) Product of two rational numbers can never be an integer.

(vi) Product of two integers is never a fraction.

(vii) If x and y are two rational numbers such that x >y, then x —y is
always a positive rational number.

3
. Forx= = andy = —, insert a rational number between:

4 8
() (x+y)'andx" +y™ (i) (x-y)'andx' -y~

1

. Verify that-
% -5
(x+y)'=x"+y" by taking x = E

y:
. Verify that | x +y | <| x|+ |y | by taking x =

. Find the reciprocals of:

. Divide.

4

(i) The sum of % and 7 by their difference.
12 -1

(i) The difference of e 2—06 by their product.

-2 5 2
. Find reciprocal of — X+ -+

6
X
7

1
e aa o
HOTS

1. A drum of kerosene oil is % full. When 15 litres of oil is drawn from it, it is % full. Find

the total capacity of the drum.

I/\/m




YOU MUST KNOW

2. Find the product of:
(-0 (-3
2 3 4 10

ENRICHMENT QUESTION

Complete the following magic square of multiplication.

a G .
1. If — and — are non-zero rational numbers, then—

b d
. a ¢ axd+bxc . a ¢ axd-bxc
=== i} —===%
b d bxd b d bxd
(i) 2x=3%° L R0 _a>d
b d bxd b d b ¢ bxc
2. If x, y and z are rational numbers, then—
() x + vy is a rational number. (i) xX+y=y+x
(i) O+ x=x+0=x ' (iv) x+(y+2)=(x+y)+z
3. If x, y, and z are rational numbers, then—
() x -y is a rational number. (i) x—y#y-—x
(i) x—0=x % 0—x (iv) (X—y)—2 # x—(y—2)

I/—\/u




. If x, y, and z are rational numbers, then—

(i) x x y is a rational number. (i) xxy=yxXx
(ii)xx0=0=0xXx (iv) xx1=x=1xX

(V) (xxy)xz=xx(yx2z) (Vi) XX (y+2Z)=XXYy+XXZ

(Vi) x x (y—2) =XXy—-XXxZ

. a b :
. Two non-zero rational numbers b and = are reciprocals of each other.

. Ifx, y and z are rational numbers, then—

(i) x =+ vy is also a rational number, y # 0 (i) x+1=x

(i) x+y #y = xin general (iv) x+y)+z=x=+(y+2)
(V) X+(y+2)#X+Yy +X+2Z (Vi) X+(y—-2)#X+y—-X=+2Z
(Vi) (x+y)+z=x+Z+Yy +2Z (vii) (x-y)+z=x+2-y=+Z

e XY : .
L1 —2X is a rational number between two rational numbers x and y.

(i) Between any two rational numbers, there are infinitely many rational numbers.






