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Any number which can be expressed in the form B, where p and g are integers

q
and q # 0, is called a rational number. The set of rational numbers is denoted
by Q.
Q :{B:p,quandq;tO}'
q
. . . 2 5 -6 -23
Obviously, fractions are rational numbers. For example, e are

rational numbers.

The natural numbers and integers are also rational numbers because

7 :Z, —25 :if{,and SO on.
1 1
Any terminating or recurring decimal can be written as a rational number.
For example, 1.79 = % angd 0 2 = g are rational numbers.

Numbers such as v2,+/3 and n cannot be expressed as rational numbers.
They are called irrationals.

Properties of rational numbers

1. The sum of two rational numbers is always a rational number.

Example % and ~1—9§ are rational numbers.
Their sum = 2 +L§ = 18 +91 = 102 is a rational number.

¥l 63 63

2. Two rational numbers can be added in any order.

de sl gl o 3 11 51+55 106

Example —+—=—+—Dbecause —+— = — ,
S I G L7 o gLy 85 85
1.8 . obkal 1068

plrget Tl
I8 = 85 85

3. While adding three rational numbers, they can be grouped in any order.
L8 5

Example Consider three rational numbers - 77— and 5

I B et [7 +6] 5 13 b il T e
—+=|+== +—=——t—= =
2 14

9

9 140 7 1&g  e
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l (3 5] l

TNl o I S 63
[1 3] 0w [3 5]
= | ===t | == |
Wiyl @ T8

4. 0 is a rational number such that the sum of any rational number and 0 is the
rational number itself.
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2 63 126 126

[27 +35] 1,62 63+124 187

Example Z+0 e Z 0 +Z gl
9 9 2 [ °
9 99
5. For every rational number P there is a rational number “P such that
9 9
B{:B] _0 :[:P_)+.E-
q q q q
Example o + = =0 = = +§ :
QL gD
6. The difference of two rational numbers is also a rational number.
Example % and % are rational numbers.

9 b §_ - 4b 198 12 is also a rational number.

R 15 BBi 55

7. The product of two rational numbers is always a rational number.

2 k. ol 2P

Example — and e are rational numbers and their product = —x— = is
13 ORI 1R L L7

also a rational number.

8. Two rational numbers can be multiplied in any order.

Example —Srandgare two rational numbers. i bl o Lo o
17 19 [ 1074898 19 ey
s 19 S
So,

17 19 19 17

9. While multiplying three (or more) rational numbers, they can be grouped in
any order.

Example Consider the rationals ; -g and %71—

[1 3) [—7] 3 [—7] 921

—_—¥ e Y] — =X — | =—

R ) 10 11/ 110 |
1 3 (—7) 1] (—21) -21

EI.Ild—K — X| — —e Y| ——— | = ——
) "2 1’55 ) 110

EE-EE)
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10. For any rational number P e have a rational number 1 such that

q
Pi1=1xP=E.
q S|
Example Consider the rational ~:11—:;
LU E Tt S 1
13 13 13 1S 13 13 13
11. For any rational number P there is a rational number 9 such that
q p
Lol - Sl 8
4 Py Y9
Example §::Ju'ld D are rationals such that—x—5- =§ = =
) S 5 8 O8RS
12. If 2 and " be two rationals such that - =0 then P .T is also a rational
q s S o’ 'S
number.
2 3
Example = di_ are two rationals.
%+§_ Sy a is also a rational number.
e, oy o3 il

13. If x and y be two rational numbers such that x < y then ;y is a rational
number between x and y, that is, x < : ;—y L0

Example A rational number between L and — is = = —-
i 3 2 42 = 21

the rational —5~ lies between l[: i] and l(: 7].
21 7 21 5 211 |

Irrational numbers
A number Va (square root of a) is called an irrational number if a is positive and

a is not the square of a rational number.
Examples (i) J2,4/3,+/5, \]z : E are positive irrational numbers.

Similarly, —/2, -3, —=— ‘F , etc., are negative irrational numbers.

But numbers such as \/Z, \/§ 2 1[—12% are not irrational because

2
2 16 (4] . that is, 4, 0, _é_g_ are squares of rational

4=249=3%
gE i

numbers.
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(ii) The solutions of the equation x 2 _ k are irrational numbers if k is
not a perfect square. '

Real numbers

The set of real numbers is the collection of rational numbers and irrational
numbers.

1
=3 el

I l
-t : : | | : !l!li | { : :

B e s 1 2. . 3 4 5 6
Real number line

Properties of real numbers

1. The sum. difference and product of two real numbers are real numbers.
9 The division of a real number by a nonzero real number gives a real number.
3. Every real number has a negative real number. O is its own negative number.

4. The sum, difference, product and quotient of a rational number and an
irrational number are irrational.

Example 2 is rational and J3 is irrational, but 2 + V3,2 —~/3,2+/3 and % are
all irrationals.

5. The sum, difference, product and quotient of two irrational numbers need
not be irrational.

Example (2 + J3)+(2 —+/3) = 4, which is not irrational.
(/3 +5) —(+/3 =5) =10, which is not irrational.
(3++2)(3 ~J2)=9 -2 =7, which is not irrational.
9+3V3 = 3(3 ++3) — 3, which is not irrational.
8 448 844/3
Ja _ |a

6. Given two real numbers a and b, Ja x+/b =+ab, = =
and(\/—{;]2 =x/Exx/E:«Jaxa s s

Rationalization

3 +/5 is an irrational number. Let us multiply it by another irrational number
3-+5.
& +J§)[3 —J5)=32 ~(/5)2=9-5 =4,whichis a rational number.

This process is called rationalization. We say that 3 —+/5 is the rationalizing
factor of 3 ++/5. Similarly, 3 + J5 is the rationalizing factor of 3 — J5.

Note If a + /b is an irrational number then a — /b is the rationalizing factor of a + Jb.
Similarly, a + +/b is the rationalizing factor of a — Jb. a + /b and a — /b are said to
be conjugate to each other. |

EXAMPLE Rationalize the denominator of

5 .
8-J3

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

N-40 ICSE Mathematics for Class 8

grrm s x6+\/§= 5(6 ++/3)
6-+v3 B-+3 B6-+~3 '(BF3H6-Aal
_ 304543 “30+5«/§=30+5J§__10+5 A

LEPCATe T apey R ek

Solution The given expression =

Solved Examples

EXAMPLE 1 Insert three rational numbers between 6 and 7.

I o)
Solution A rational number between 6 and 7 is Ha = 5 :
6 < E <7
)
1812 T =S
13 e 0.0 cia ) F s
A rational number between 6 and = - & o :
2 2 2 2 4
13 13+14
13 i s ey 27
A rational number between — and 7 = - = :
2 2 i 4
6 < 25{ 13{1 27{7,
4 2 4
Hence, the required numbers are %fl ? and %}Z :

Note There are innumerable rational numbers between any two rational numbers.

EXAMPLE2 Simplify the following.
(i) 7-/18 - 9./8 +12./32 - 3./50 (ii) 73 (V27 + 5v3) - 9V/3(/48 - 2/75)

Solution (i) The given expression = 74/9x2 —9/4x2 +12/16x2 —3v25x2
=7x\/§xﬁ—9xﬁx\/§+l2xmx\/ﬁ—?)xﬁxﬁ
= 7xVBx3 X2 =9 x /2340 O L I e A
—3x+/6x5x~/2
=7><3><\/§—9x2><@+12><4><«E—3><5}<\/2_
=212 ~18+2 +484/2 -15+2 =36+/2.

(ii) The given expression = 7+/3(~/9x 3 +5+v3) —9+/3(v16 x 3 —2+/25 x 3)
= 74/3(/9 x 3 +54/3) — 9316 x /3 52 x 25 ]
=7J3(/3x3 x/3 +5/3) -9/3(v4x 4 x+/3
92 x /5 x5 x+/3)
= 7/3(3/B:+ Br3) — O/ LA a/ T e
=73 x84/3 +9/3 x6+/3
=7x8x3+9x6x3 =168 +162 =330.

EXAMPLE3 Rationalize the denominator of each of the following.
7 on 9+/6 V7 ++/5

Lo .. : :
= e e e
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-l R 5oV 76-411)
5+11 5+vil 5-+11 (B+V11B-V11)
_ 35-7411 _35-7411 _35-7V11 _5 _1 ;3
52-(J11)2 25-11 14 g 2
(m)9+‘/§=9+‘/§x9+‘/§= 9 +6)*
9-J6 9-v6 9+v6 (9-6)9++6)
_81+18/6+6 _87+18V6 _29 6 o
9% -6 75 25 25

V746 _V7+6 7 +V5 _ (+7 ++5)°
J7-v6 N7-vb V7+8 (7 +BINT -5)

=7+57+25\/:E A +§J3—5 S AT

(iv)

& M Arrange the following real numbers in ascending order.
? 2/3, 3J2, V6, V7, 9

Solution First, we express all the numbers in the form Ja.
93 = JAx3 =ax3 =412; 3v2 =9x+2 =0x2 =+18;

JB =B: 57 =25 x+7 =+25x7 =175; 9=+9x9 =8l
So, the given numbers are V12, v18, V6, V175 and J8l.

RME L g SR B R A

Obviously, 5< 6<7<11 = V5</6<7< J11.
~ Hence, two irrational numbers between J5 and V11 are V6 and V7.
Note There are innumerable irrational numbers between two irrational numbers.

Clearly, 6< 12 < 18 < 81< 175.
S ﬁ{ﬁ{«/ﬁ{ﬁi(ﬂ?h‘) = J§42\/§<3J—2_<9<:5ﬁ.
Hence. the numbers in ascending order are V6,23, 342,9 and 5V7.
i
i Insert two irrational numbers between /5 and J1,
é (v5)2 =5 and (V11)2 =11.
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1. Identify the irrational numbers in the following.

5 9418
(ii) 1. 35 o J_ At
) g —127 29 \f e
36
(i) i~ agg = :
2f -11J§ 225
Jok SRR
(iv) By3 12 =3/147.0,0.3, 7 2 +/5
2. Insert a rational number between
3
(i]gand—l— (ii) 1— and 2
< 9 4
3. Insert
3 1
(i) two rational numbers between g and —g (ii) three rational numbers between ; and 1—1- :
4. Evaluate the following.
(i) 12418 ++/32 (ii) 3v125 -135
(iii) 1218 x 5/32 (iv) 34/2(6+/8 +15+18 —3+/50)
(v) 28+/32 +5+/50 +16+/18 —29/8 (vi) V/3(3+/48 +9v27) - 24/3(2v75 - /300)
5. Rationalize the denominator of each of the following.
it 8 5 5 o s R [ il Fz V1l
1
3.5 4++7 3++/5 f AT
3+45 = 045
(V) (vi)
58 o A e
6. Arrange the following in ascending order.
(1) V8, 4 VI 22 (ii) 2+/3, 5, 2415, 347, 26
(iii) 3v11, 547, 15v2, 9/3,11/5
7. Insert two irrational numbers between
(i) +/2 and N (ii) +/5 and 9.2
ANSWERS .
1 7 15 27 81 59 20 07
LWV2 WVE+7 () =e—op 2445 2.0 75 W-p 8.0 75 &5 W) 7on 20, 7
4. (1) 40v2 ()25 (i) 1440 (iv) 252 (v)12742 (vi) 117 ,
1
5. (1}*%@ (n)@—é«/_ [m)—m—v’_ (iv )————\/18 (v 15~2—+—~/_ > J§+-2-§Jig
(o) 16 J_ : J_

mJ‘ 2J§F 5, 4 (11)2J_ 2\!552(_ a7 (m)3J_1 547, 943, 1542, 1145
7. VB VB Un.e 7

w»
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