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Rational Numbers

O Revision of The Number Systems

Let usrecall the number systems, that we have studied in our earlier classes. So far we have studied—
1. Natural Numbers

2. Whole Numbers

3. Fractional Numbers

4, Integers

NATURALNUMBERS

The numbers other than zero are called natural numbers. Numbers like 1, 2, 3,4, 5 .......... are called natural
numbers.

WHOLE NUMBERS

All the numbers used for counting including zero are called whole numbers. 0, 1, 2, 3, 4,5 .......... are whole
numbers.

Allwhole numbers are natural numbers but all natural numbers are not whole numbers.
FRACTIONALNUMBERS

The numbersinthe form of s, whose p and g are whole numbers and g0 are fractional numbers.

1 1
Thenumbers0,1, 2=, E E , 23 are fractional numbers.
INTEGERS 3'7
The numbers -3,-2,-1,0,1,2,3.......... are called integers.

The difference between fractional number and rational number : Fractional numbers include only positive
integers whereas rational numbersinclude positive as well as negative integers.

.3 . . 3 . . .
Numbers like E are fractional as well as rational numbers. Whereas — is arational number but not a fraction.

Similarly all natural numbers are rational numbers also but all rational numbers are not natural numbers. Allwhole
numbers are also rational numbers.

RATIONAL NUMBERS

Allthe numbers of the form of B,wherepandqareintegers andq#0.-1,-2,-3,0,1,2,3, arerational
q

2 -2 2 -2
____*/_\/—numbers

O Properties of Rational Numbers

1. Positive rational numbers :The rational numbers whose both the numerator and denominators are

either positive or negative are said to be positive rational numbers.
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2. Negative rational numbers : Rational numbers whose numerators or denominators are negative are said to be
negative rational numbers or simply negative rationals.

. . . . pP_p=-m . .
3. Equivalent rational numbers: If P isarationalnumber then ; = q—m ,wheremisanonzerointeger.
q -

p p_p
4.1f — isarationalnumberand misacommondivisorofpandg.Then E = q——m .Where misanon zerointeger.
3 3s3 1

15 15:3 5
5. Standard form of rational number : If s is a rational number having no common divisor this rational number is

Example :

said to beinthe standard form.

5
The rational number ; is in standard form as it has no common divisor. A non standard rational number can be
converted into standard form by dividing with acommon divisor other than 1.
25
Example : Express 4—5 instandard form.

) 25 25+5 5
Solution : — = —— = —
45 45+5 9
E is a rational number in the standard form as it has no more common divisor other than 1.

9

O Comparison of Rational Numbers (Method - 1)

STEPS OF COMPARISON :

1. A rational number in the standard form must not have a negative denominator. If the denominator is
negative convertit to positive.

2. Take LCM of all the denominators.
3. Work out the numeratoras we do foraddition and subtraction of fractional numbers.
4, Compare the numerators. The rational numbers having larger numerators are greater.
. . p
Example : Forany givenrational number a
PitPso
qa g
Solution : [B} = OifE =0
q q
PitP <o
L9 a
-3/ |3 -7 7
forexample, |—|=|—|=|—/|=—.
11} |11 -13| 13
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O (Method - 1)

Property: Let % and < be rational numbers whereband d are positive integers. Then.

a C
g

Ifa><d>c><bthenE > <
b d
lfaxd<cxbthen & <
b d
-5 3
Example: Compare 7and 2
Solution : ] -3
7 4
-5x4 = =20
—3x7 = =21
-20 > =21
-5 3
Therefore — > =
7 4
Example : Ifg and 3 are two rational number, then
. axc _ Product of numerators
Solution :

a c
E d bxd_ Product of denominators
2,(7) PN
3

5 3x5 15
axcxe.....
—x—x— ...... =
b d f bxdxf.....

O Arranging Rational Numbers in Ascending and Descending Order

Example: Arrange _2 = and gy inascending order.
3715 5

Solution:  The LCM of denominators3,15and5is 15

:g. = -2x5 = -10
3 3x5 15
-4 - —4x3 - -12
5 5x3 15
= . 9x1 _ 9
15 15x1 15
-12 -10 -9
e - < _=
15 15 15

-4 -2 -9

—~ .= =

5 3 15

‘
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‘ Exercise m

1. Expressin standard form.
4 10 11 13 24
a) — b) — ) — d — e) —
(a) 2 (b) 20 (c) = 2( ) = (e) o
2. Write three equivalent rational numbers of 9
3. Compare each pair of the given rational numbers.
11 110 6 36 21 42 5 100 3 -3
@ ——— (b) —-,— © —— (d) —,— (e) =, —
25 250 7 37 57 114 9 180 7 7
4. Which of the following pairs of rational numbers are equal?
-11 33 3 6 7 -28
(@) —,— by = =2 () L ==°
7 21 -510 4 -16
3 -12 4 -1 25
d —,— e) —,— f) —,=
()1352 ()123 ()52
5. Write each of the mixed fractionsin p/q form.
4 2 1 2
(@) 3— (b) 6= () -5= (d) -7-=
5 3 4 3
6. Sort out the rational numbers which are not equal to i .
_ 5 6
@ 2 (b) 2 © 2 @ = () 22
5 -5 -3 5 10 50
7. Write rational numbers equivalent to ? with denominators.
(a) 20 (b) =30 (c) 35 (d) -40
8. Fillinthe blank boxes with symbols<,>or=.
3 -2 -3 1
a) — 0 b) — 0 C — —
@ - [ (b) @ [ J3
-5 -4 2 3 -1
(d = N (e) -= L3 (f — 0
7 7 3 4 2 S
9. Which of the two rational numbersis greater in the given pair.
(a) - or—3 (b) i or 4 (c) ior 7
5 -5 10 -13 - 12
(d) . ori (e) 7 oor 22 (f) 4 oor B
B -5 -9 8 3 7
10. Arrange in ascending order.
4 =5 7 22 . 35 79
@ 9 T3 b 6
3 -7 -11 -13 -4 -9 13 -23
(C) Y A A (d) Y R A A
=510 15 20 7 14 -28 42
11. Arrange the following rational number in descending order.
-13 8 1 -3 7 -11 17
(a) _21_1_1_ (b) DN Y Y N
6 -3 3 10 =15 20 -30

-5 -7 -13 23 -10 -19 -23 -39
© ——=—— (d) o o
11 722 "33 " 44

6 12" 18 '-24
12. Find two rational numbers whose absolute value is % .
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13. Fillinthe blank space—

(a)  Everynegative rational numberis........................ zero.
(b)  Ifx,y,zarerational numberssuchthatx>yandy>zthen........................ .
(c)  Tworational numbers are said to be equaliftheyare equalintheir....................... form.
(d) If the integers p and g have no common divisor other than 1 and g is positive then the rational
numberissaidtobeinthe........................ form.
(e) IfB isarationalnumber,thenqgcannotbe....................... .
q
(f)  Betweentworational numberstherelie........................ number of rational numbers.
1
(g) The reciprocalof;,where Lo Y 0 (N .
(h)  The number which cannot be the reciprocal of any numberis....................... .
(i) land-lare.......cccccccoevinnnn. ofitself.
(j)  Theproductofarationalnumberanditsreciprocalis.........................
14. Mark (v') for true or (x) for False.
(a)  If2 isarationalnumberand mis anintegerthen — = —— =
a b isarationalnumberand misanintegerthen s hem
(b)  Everywhole number is a rational number but every rational number is not a whole number.
(c)  Zeroisthesmallestrational number.
a
(d) 0 isrational numberwherea=0.
(e) Allintegersare rational numbers.
(f)  Thequotientof twointegersisalways a rational number.
(g8) Thequotientoftwointegersisalwaysaninteger.
15. Encircle the correct answers.
(a)  Thegreatestrational numberout of the following rational numbersis ?
. 5 .. 5 - 9 . -5
i — i = 1) — iv) —
(i) > (i) 2 (iif) . (iv) c
(b)  Whichoneisthe smallest rational number?
L3 . 4 o 2
(i) 7 (ii) = (iii) - (iv)
(c)  Whichofthe followingis notin standard form?
. 7 . 10 13 . 27
i — i — i) — iv) —
()5 (ii) 0 ()33 ()28
(d) If Ezg thenthevalue of xis—
X
(i) 23 (i) -23 (i) 32 (iv) 2
(e) If R is written with denominator 12. Then its numerator will be —
(i) 48 (i) 3 (i) -8 (iv) 8
(f)  Which of the following is a positive rational number ?
M= i 2 (i) > i) =
—4 4 —4 4
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O Addition of Rational Numbers
PROPERTIES OF ADDITION OF RATIONALNUMBERS

a c i ) . .
1. —+— =Arationalnumber—Closure property. The sum of two rational numbers is always a rational number.

4 -11
Example1: Add 5 and?

Solution : B i"(ﬂj _4+(-12)
9 9 9
_4-11 7
9 9
a ¢ c a .
2. —+— = —+— Commutative property.
b d d b
1 5
Example2: Add 5 and E
. 1 5
Solution : —+—= —+-
3 6
2+5 _ 2+5
6 6
_ 7 .7
6 6
3. The,sumoftworationalnumberis-2,ifoneofthenumbersis_14,findtheother.
5

~14
Example 3: Sum of two rational number of like -2, R

Solution : Letthe number be x.
-14
=X+ (—] =-2
5
14
=>X=-2+—
5
_-lo+14 4
5 5
. . 4
Hence, the required numberis E .

4, [g+o) = (0+g) g . Associative property of zero.
b b b
Thatis when zerois added to any rational number the sum s the rational number itself.

Example 4: Addz and 0.
5

e

Mathematics-8




2+0 0+2
5 ) U5
2
5 5
5. [E+f) = (E+i) = 0, Additiveinverse.
b b b b
Foreveryrationalnumbers there exists a rational number 22 such that E+§=ab;a=g=0
b
-a
Therefore F and 2 are additive inverse of each other.
Example5: Findadditive inverse of E .
7
Solution:  Theadditiveinverse ofé is -3 .It can be proved by addingit.
7
3,73).3.3.3=3_0_
7 7 7 7 7 7
6.  Subtraction of rational numbers.
a C
Let —and — betworational numbers.
a c a ¢
Then, — +additiveinverseof —=——— =rational number.
b d b d
Example 1: Find additive inverse of the following rational numbers.
3 -17 7 -4
a = b) — c) — d —
@ (b) 5 © = o =
Solution : (a) Additiveinverse of S is ?
(b) Additiveinverse of Y is 7 or v
97 9 9
(c) Additiveinverseof —
Ix-1 -7 _ 9 AW W,
=— Theadditiveinverseof —~ is ¥/ or L
-9x-1 9 _a 9 9 9
(d) Additiveinverse of —
-4  4x-1 4 4 -4
= = X =—, Theadditiveinverseof — is —.
-9  -9x-1 9 9
1 2
Example 2: Subtract 2 from E
Solution : (Ej_(lj = g + additive inverse of %
2 (-1 2) 1
—+| = — | =
3 4 3)74
8-3 5 _
12 12
-3 -2
Example3: Subtract — from _Z
-2 -3 -2 -
Solution: — —— | = — +additiveinverse of —3
5 7 5 7
-2 3
= — 4 —
5 7 —~
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-14+15 1

35 35

-5 3
Example4: Whatshould beaddedto? toget 9
Solution:  Letthe numbertobeaddedbe=x
Dax =3
8 9
3 5
X = —+—
9 8
. 24+45
72
69
= —  Ans
72
Example5: Thesum oftwonumbersis—7.If one of themis _—11, find the other rational number.
Solution : Letthe other numberbe=x 6
-11
—4+x = -7
6
x = -7 u
6
- -31
y = ~A42+11 =
6
-31

The other numberis —/—

3 2
Example6: Evaluate (%j x[%j

The commutative property states that rational number can be arranged in desired way. The
associative property states that rational number can be grouped in desired manner.

3 2
Solution: = E) x[éj
5 5

B i 243
5° 3125

Example7: Simplify z+£+__8+__5
37 9 21

Solution : 2 4 -8 -5
4| — |+ =
3 7 9 21

Z+ =8 + i+ - — using commutative and associative identities.
3 9 7 \21
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Example 8:

Solution:

Example9:

Solution:

Example 10: Add ‘7

Solution:

=14 +21

?1 63
7 1

63 9 ~ 3
What should be subtracted from - toget'l".
Let the numberbe added be=x

Mathematics-8

__3 —X =1
7 3
—X = 1+;
7+3
—x - —
7
10
—x - =
7
—xx(-1) =ix()
X = __10 ans.
7
Find absolute values of the following rational numbers.
2 -2 21 =23
(a) P (b) R (c) Vs (d) A
2 2 2
(a) 7 = m = 7
-2 2| 2
b — =L 1 —
b |2 R
21 21 21
(c) — = u = —
-9 |_9| 9
23 |23 23
@ 5 = o
(e) —151‘ _ |-151] _ 151
309 |309| 309
- ‘_9
and [—
-3, -9 |3| -9 3,9
= +—
71 21 |y 7 2
_ 9+9
B
21 7
A X

(e)

-151
309




‘ Exercise m

1. Addthefollowing—

iand_—2 b jand_—6 Eand_—1 d _—7and1 _—Nand_—l
@ gandg (b)) qgandgy (o gandtm o (d) o grandy (o) T omandy
2. Find the sum of the following —
(a) -3 3 (b) 5 -7 © -8 11
a — T C T
54 8 12 9 6
7 -5 7 8 2 1
(d)  —,— (&) ——,— (=,
24 16 -18 27 -15 -12
3. Verify the following -
o U 17, 9 BT P
@ AT 51 (b) ~12 -12
(C) _1+ __2+__3 = _1+__2 +__3 (d) __7+i +__13=__7+ i+__13
3 4 3 4 11 -5 22 11 \-5 22
(e) -—-20+ i+_—7 =| -2 +i +_—7
-5 -10 -5) =10
4. Find additive inverse of each of the following rational numbers—
@ () = @ = @ o @ —
@ -40 30 ¢ -11 5 € -29
-17 -23 17 .
fl — (8) — (hy — (i 3
9 1 9 3
5. Subtract the following:
-4 9 -1 -3 3 4
(a) —fromg (b) —from— () ——from>
16 8 - 5
-4 4 -1
(d) —fromi () Zfrom— () —fromE
15 10 6 5 5
6. Find the sum using rearrangement property -
@ 1,72,3,4 o) 3,711,718
5 3 5 3 8 6 4 3
(¢ 3, 1,>3,7 () 6,274,710
20 14 7 10 7 6 9 7
- -1
7. What rational number should be subtracted from 3 toget ??
8. What rational numbershould be added to—1 to get ; ?
9. Fillinthe blanks:

(a) (_le]+ .......... =C—jj+(_?12j (b) (—9)+(%)= .......... +(-9)
(©) (o *3*%”’{1—?3)*(_713) () _12%{;_3)}{(_12;?2} ..........
(e %{E}gﬂ(i_? .......... j*% - {‘716}‘716
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7 -8
10. Verifythat—(—a)=a,whena=(a) g (b)?

11. Verify that—(a+b)=(-a) + (—-b), when-—
3 3 -3 -6

a) a= =, b= = b) a= —, b= —,
(@) 4 4 (b) 4 7

2 3 1 1
12, What should be subtracted from the sum of (E+Z+_j toget - ?

3 2
13. Simplify—
13 (-2 -5) 11 1 (-2 -1 10 (-1 -5 1 3
(a) —+| —|+|— |+—+—+| — (b) —t— | — |+ — |+ —+—
6 3 6 9 3 9 3 7 6 7 12 4
14, Write true or false—

(a) If]al=0,thena=0.
(b) If]lal=]b]|,thena=b.

O < pen L2lLLel
c ,then . ., v
b d || [d]
15. Fillin the blank space with one of the following symbols. >, <or=:
—_6 |51 |6
(@) If —<— ,then ——....... e
7 13 | 7] [13]
S _7 |51 |51
(b) If —<— ,then ——......... N
> 6 |5] |6
F <2 then L. 12
(C) 3 o en |8| .......... |24|
-9 8 -9 8
(d) If —=>—=,then u .......... u
-10° 9 |-10 | EX
-1 3_-4 -1 131 | -4 |
(e) If —+—=—,then — . A\
2 2 2 121 |2] |2]

O Multiplication of Rational Numbers

Product of Rational Numbers—

9, £ =arational numberif ¢ and £ are rational numbers:: (closure property).
b d
Example 1: —2 E 10 whichis arational number.
3 7 21
a c : a_¢c c_a . T
If E and E rational numbers then, (Bxaj = (EXEJ Commutative property of multiplication.

Accordingto this property, the rational numbers can be multiplied in any order.

Mathematics-8
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Example2: Exé = EXE =E
7 4 4 7)) 28

a c) e a (c e . e
(— X —j X— ==X (— X —j — Associative property of multiplication.

This property states that while multiplying three or more rational numbers they can be grouped in any

s (B2

2 x 1=1x E = E —Multiplicative property by 1.

b
When a rational number is multiplied by 1 the product is the rational number itself.
Example 4: §x1:1x§:§

a 3 7 7
b x0=0x b =0 —Multiplicative property of O.

This law states that when a rational numberis multiplied by 0, the productisO.

9 9
Example5: —x0=0x—=0
11 11

Example6: __3 x (Z + __SJ =
4

a (c e a ¢ a . . .
—X| === |=| =X— —X— | —Distributive property of multiplication over subtraction.
b \d f b d b
Example 7 : lx 32 = lxé - EXE
2 9 2 9
_ N 2. 3.1
18 18 18 18 6

E x—=1 —(existence of multiplicative inverse or reciprocal).
a

5 2 5-

. . . a b
The multiplicative inverse of rational number — is — .
a
3
Example 8: Whatisthen multiplication inverse of - ?
ey
/5€,3/1 11

Example:  Verifythe following:

. (8 —3} (—3 sj
) | =*Z =77 %%
15 16 16 15
(ii) zx(ﬁxﬁjz[zxﬁjxﬁ
! 3 \7 15 3 7 15
.5 (—4 —7j (5 —4) (5 —7)
(i) =x| —+—|=| =x— |+| =x—
6 5 10 6 5 6 10
8 -3 -3 8
Solution: (i) [E X Ej = (E X Ej

t *
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1x-1 1x-1
5x2 5x2

-t
10 10
LHS = RHS

8 -3 -3 8
= _ X — = —_ X —
(15 16} (16 15)

. 2 12 4 14
© 3 15 7 15
- 8 _ =8

15 15

LHS = RHS Hence verified.

5 (-4 -7) _
-+ —
( 5 10}

I
TN
[« M K%,
X
u-||_,|>
~—
+
TN
[« M K%,
X
H||
ol
~—

(iii) Zx
6
5 (—8(—7)} -20 -35
= =X = — + ==
6 10 30 60
_ EX—IS _ —40+(-35)
6 10 60
e R )
4 60
. > .
4 4
LHS = RHS. Hence verified.
[ ]
‘ Exercise w
1. Verify the following and state the laws used.
-17 -11 -11 -17 -2 7 -11 -2 7 -11
(a) X——=—x (b) ol x o= 0| Lx T2
8 7 7 8 5 11 5 5 11 5
__1)( __sz —[__1)(__5])(1 d _16x1—1x_16—_16
© 5% 8)7\ 2 7% ) s @ = 9 9
-11 19 19 -11
() —ox x——-=1 (f) £x0=0

19 -11 ) =11 19
2. Answer then following questionin short -
(a) Whatisthe product ofarational numberandits reciprocal?
(b)  Does'0'haveareciprocal?
(c) Whatarethereciprocal of 1 and—1 respectively?
(d) Canzerobeareciprocaly/x, wherex=07?
(e)  Whatisthe multiplicative reciprocal of a positive rational number ‘a’?

(f)  Whatisthe multiplicative reciprocal of a negative rational number ‘-a’?

Mathematics-8
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3. Find the products-
5 -9 -13 =25 16 14 -7

a) —x— b) —x— C —X— d —x24
@) -18 20 (b) 15 26 (© -21 5 (d) 6
7 -13 3 -7 -9 5
e) —x(-48 f) ——x(-10 —x— h —X—
(e) 4 (—48) (f) c (-10) (8) el (h) ~
4, Fillinthe blanks—
-21 18 18 -7 -7
(@) ——/X—=—"Xure. (b) 28x—=— X
17 35 35 19 19
15 -21) -5 -21 -5 -12 4 25 -12 4
(c) — X— [ X— = X| —x— (d)  —X| —=X——|=| —X— [Xererrerrerrens
7 10 6 10 6 7 15 -19 7 15
5. Verify the following -
3 1) 3 3 (1 3 -5 -2y 3 -5 (-2 3
(a) —X—= | X—=—=X| —X— (b) —X— | X—= —X| — X —
4 2) 7 4 \2 7 6 5 7 6 5 7
7 (2 4 7 2 7 4 -3 (7 -5 -3 7 -3 -5
0 PEOGIE) W 2EDRIED
8 \4 5 8 4 8 5 7 8 12 7 8 7 12

6. Simplify using the properties of multiplication over addition and multiplication over subtraction of
rational numbers.

-3 (4 -11 -2 (3 7 (5 1
(@ —x|o+—" (b) —x| >=25 © x>+
8 7 7 5 8 4 \8 2
7. Let a, band cbethree rational numbers having the valuesa= _—1, b= =3 c= _—4.Verifythe following using
the givenvalues ofa,bandc. 3 5 2
(a) axb=bxa (b) ax(bxc)=(axb)xc
(c) ax(b+c)=axb+axc (d)  (a—b)'=a'—bisfalse
(e) (axb)'=a+b isfalse (f) lat|=lal™
(g) 1b7|=1b|” (h) Ic|=]c|”
(Hint: power of—1isasignofreciprocal, | | isasign forfindingabsolute value)

1
8.  Whatarethe properties of multiplication involved in the equation 7><;x=x?

9. Name the propertiesinvolvedinthe following —
1 1 1
42x—=(14x3)x—=(3x—)x14=1x14 =14
3 3 3
10. Findxifxisarationalnumberandxxx=x
11. Whatarethetwo rational numbers, which are reciprocals of themselves ?

12. Whatisthereciprocal of xifx#0?

S e
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O Division of Rational Numbers

(a) 2.c.¢.2 b) a,c_a.d
b d d b b d b ¢
2+2, 2 gividend & =divi It quoti
(c) b d’ b ividen 4 ivisor, result quotient
E le1: Divide -2 by ~ )
xample 1: Divide T
42 1 facts to Know
Solution : 36 - 9 =3_€x/§/= 2 P :
16 8 16 9 - O Babylonians developed tales of :
12 1 reciprocals. To divide a by b, they -
Example2: Divide 8 1 wrote a+b=a: (1/b) (:=ratio =x)
’ 23 YLl
8
Solution : —=+1= i 1 = 8
23 23 1 23
Example 3: Divide g by 0.
5
Solution g + 0, notdefined.
[ ]
‘ Exercise m
1. Divide-—
-36 -24 -4 =3 -15
a) -18 by — b — by — c) — by —
(@) y37 (b) 50 y75 (©) 16y18
10 -2 7 =14 5
(d) —by — (e) — by — () — by 15
33 ¢ 11 18 y 51 12 Y

2. State whether the following are true or false —
-7 3 3 -7 -4 -8 -8 -4

L TR ]

© -12:3-3..45 @ 222 5 (2.0 (2.5
< a4 7 14 2 7 14 7 21

2.2 _ A - 12 | __
(a) ?T e (b) I (1) = (c) 37 1
o  Ce 6 ©) 21222 o .o _1
7 7 17 25
—~-
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4, Simplify—

@ 2.7 (b) _g.=’ (€ 2.8
1 12 18 7

(d -1.-8 (e) —16 . 15 (f) —65 .13
10 5 35 14 14 7

5. The product of two numbersis 6. If one numberis 12, find the other number.

-20 -

6.  Theproductoftwonumbersis — .If one numberis —4,find the other number.
- =5

7. By what number should we multiply —20 toget —?

63

8. By what number should ;—9 be multiplied to obtain % ?
=31

- -12 13 1
9. Divide the sum of7 and ? by the productof—2 and —— .
- 7

10. Dividethesum ofg and 65 by their difference.
12

11. Writetrueorfalse—
(@) WecandividellbyO. e,
(b) Rationalnumbersarealways associative underdivision. L
(c) Rationalnumbersarealways commutative underdivision.
(d) Rationalnumbersareclosedunderdivision.

‘ Exercise E

1.  Two pieces of lengths 42 and zi have been cut off from a rope of 11m. Find the length of the remaining
rope. 5 10

3
2. Acontainerof sugar weighs 40%kg. If the weight of the containeris 132 kg.Find the weight of sugarinit.

3
3. Find the cost of 35 kg of oranges if one kg of orange costs Rs. 462 .

3 2
4, Find the area of a rectangular park whichis 30; m longand 205 mwide.

1
5.  Aropehasbeencutinto26pieces.Thetotallengthoftheropeis 715 m.Findthelengthof onepiece of
rope.

7
6.  Arectangularroomis 51—0 m. wide. Itsareais 68% m’. Find the length of the room.

3 3
7. The product of two fractionsis 75 .Ifonefractionis 4; .Findthe other fraction.

8. Inafactory R of the workers are women. There are 240 men. Find the number of people working in the
factory.
2
9. How much distance will a bus coverin 7% hoursifitis moving at a speed of 405 km/hr?

1 3 2
10. Mr. Kohlisets out for his office with ¥ 80. He spend ¥ 55 asbusfare.¥ 13; onsnacksand 4; onrepair of his

shoes. How much money was left with him when he returned back home ?
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11. Japneet gave 9 of grapes to the guests, 40 grapes were left in the bowl. How many grapes did the bowl
contain?

2
12. Onthelndependence day celebrations 7 ofthe audience were seated. While 15000 were standing. Find the

total number of the audience.

1 1
13. Ifjane earns< 16000 per month. She spends 2 of her salary on food, 0 of her salary is sent to her parents,

1
shespends 2 of hersalary on conveyance. How muchis she able to save each month?

1
14. Aman gets T 300 as pocket money each month he spends 3 of his pocket money to eat fast foods. % of the

money is spent on chocolates. How much money is left with him.

O Summary of Facts Discussed

1.  Anumberoftheform of P , Wherepandgareintegersand g+#ois called arational number.

2. Properties of rational numbers can be discussed on the four basic operations of mathematics. They are:
(i)  Addition(+) (ii)  Subtraction(-)
(iii)  Multiplication (x) (iv)  Division (+)

a
3.  Theabsolute value of a rational number is equal to its numerical value, which symbolically expressed as b if
aandbareintegers.

4. Closure properties of rational numbers :

a c
The rational properties are closed under all the basic properties of operations. That is if E and E are

rational numbersthen.

a ¢
a. BJ'E isarational number.
a_c
b. | g isarationalnumber.
RE . \
C. b d isarational number.
d. §+§ is a rational number if (%io).

5. Commutative properties:

a. (a + CJ = (C + aj Commutative law of addition.

b d) \d b
b xSl Ex2 C ivel f multiplicati
. b b ommutative law of multiplication.

a C C a
c ———|#| ===
b d (d bj

d. E_E +* E_E
b d d b

Under operations of subtraction and division the rational numbers are not commutative.

6. Associative properties:
Associative law states that rational numbers can be grouped in the desired way under the operations of

multiplications and additions.
—~—
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10.

11.

Associative law of addition

Associative law of multiplication

b d f b d b f Istriputive property or mulitiplication over aaaition.
€

a C e a C a
—-X| ——=|=—=x——=—x
b (d fj b d b f

Identity properties:

— Distributive property of multiplication over subtraction.

a a a
a. —+0= O+_=E — zeroadditive identity.
a a & .
b b -0= b — zerosubtractive identity.
C —x0=0x—-=0 — zero multiplicative identity.
_ _a
d. px1= 1"_‘5 — multiplication identity.
a .
e. ETO — notdefined

=0 — Additive inverse.

a
b
1 1
b a "N - . . a
X[—j XB=1>< a — Multiplicative inverse or reciprocal of b
b

— Reciprocal of the reciprocal of any numberis the number itself.

. 1(a c). . .
If 9 and £ are two rational numbers then, E(ET) is a rational number lying between
b d

gandE.
b d

e . a c
There are infinite numbers of rational numbers between — and — .

Mathematics-8
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Doints to IRememberz :

The integer p in the rational number E is called its numerator and q is called its denominator.
A rational number is said to be positive if its numerator and denominator are either both positive :
integers or both negative integers.
Rational numbers are closed under addition, subtraction, multiplication, and division.

Rational numbers are commutative and associative under addition and multiplication.

For a given rational number [—_p] , there exists on additive inverse 14 + (1] = suchthat
q qa q

E + (1) - 0 .
For a given rational number P X q._ 1, such that q q
a p :

>

>

>

>

»  Zerois the additive identity and 1 is the multiplicative identity for rational numbers.
>

>

» Inrational numbers, multiplication distributes over addition and subtraction.

>

There exist infinite rational numbers between two given numbers.

1. MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick (V) the correct options.

5
(a)  Which of the following is the additive inverse of 5?

. =5 .9 9 . 1
i) — i) = i) -= iv) =
(i) 5 o (i) c o) (iii) - (iv) 5
(b)  Thesum ofarational numberand its additive inverse is always —
(i) 1 (i) 0 | (iii) greaterthan1 (iv) lessthan1
(c)  Arational number divided by zerois—
(i) 0 (i) 1 | (iii)  notdefined | (iv) Noneofthese |
. 2 1.
(d)  Thedifference of B - isequalto—
(i) -1 (i) 21 Gip 11 (iv) =
21 3 A 11 21
(e)  Theproductof 74 andits multiplicationinverseis—
M 2 i L iy 2 (iv) 1
5 1 19 3
(f)  Thesumof =+ = isequalto-
M 2 i) 32 iy 4 Jv) &
14 45 6 34
‘
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Which one is the commutative properties of rational number?

(i) PL,A_P,P | (i)  Pyrog=P_P
g p q q q q q

(i) P P (V) Pyq-q-P
g s s q : q q

(h)  Multiplicative inverse of - is—
29

M i) 29 i) 2 | (v) 2

19 15 -19 -15

2. Namethe property of a addition used in each of the following :

(a) (ﬁ}q.(éj:O:(éj.'.(ﬁ) (b) (§+§j isarational number
7 7 7 7

(C) 2.,.(2):0 (d) E+(__9j:(__9)+5

39 39 7 \ 19 19) 7

1 1 1

(e) 1 (15 2) (1 15j 2 (f) —+0=0+—=—

6 139 11) 6 39) 11 18 18 18

3. Writethe additive inverse of each of the following :

3 -5 15 -7
d b) — = d —
O (b) ()= (@) =
)1 18 5 -18
(e) 22 GRSy, (8 15 (h 3

4. Write the multiplicationinverse of each of the following:

3 -3 -2
(@) = (b)  — (c) =7 (d) -3x—
5 5 7
-99 1 -1 20
e) —/ f) 2= — h)y —
(e) » (f) 5 (8) o1 (h) 7
5. Namethe property of multiplication used in each of the following:
zx[mj 2,1,2.2 EX(EXEJ_(EXEJXE
@ 97\7 5) 977 975 (b) 217 (45" 51) (21" 45) 51
3 2 3) 3 2 3 3 78 _ 78 78
© 3*3573)73°7°3%% @ 70311103 103
4 7 5) 4 7 45 103 103 103
(e) (A1), 8_ 8, (4 (f o
67 21 21 67 6 -15
6. Simplifythe following:
-8) 2 7 1 -
(a) (—jx—x—x— (b) ix—2+i—i><E
7) 5 15 32 5 7 35 10 7
7. Representthe following rational numbers on the numberline.
(a) -3 (b) -?3 (c) i_i (d) g
-
24
W s -

(e) 11
15
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1. Nine times the reciprocal of a rational number equals 6 times the reciprocal of 17. Find the rational
number.
2. Which rational numbers have absolute value lessthan 6 ?
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ST T T s s s e ~q
ab Objective : To understand the properties of rational numbers through
Activity scthviy.
Materials Required Two envelopes : one envelope containing cards on which

rational numbers and symbols are written and the other

envelop containing strips on which properties of rational

Forexample : Student A chooses the strip commutative property of addition.

Student B demonstrates the property :

B E] BB

I
[
' I
' I
' I
' I
' I
' I
' I
' I
' I
: I
I
: numbers are written. I
|

[
[
: Envelope 1 |
|
: I
I
' I
' I
' I
' I
' I
' I
' I
' I
' I
' I
' I
: I
|
: Envelope 2 I
I
' I
' I
' I
' I
' I
' I
' I
' I
| I
L I
' I
} I
I I
: I
I

|
1 Procedure : Thisgame s played between two students. (Student A and Student B) :

I
I Stepl : StudentAisaskedtotake outastripfromenvelope2randomly. :

I
. [
: Step2 : Student B is asked to choose number cards and symbol cards from Envelope 1
|
: and demonstrate the property shown onthe strip. I
I
: Step3 : Eachcorrectanswergets2 marksand each wronganswer gets 1 negative mark. :
: Step4 : Thestudentwho gets more marks will be judged the winner. :

[
[
' I
' I
' I
' I
' I
' I
' I
' I
' I

N e o o o o e e o — — — — — — — — ——— ———————————— —————— ———— ——— —————————— ——— — ——— —
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Exponents and Powers

In earlier classes we have studied about how integers can be expressed in the form of power.
Example : 3* = 3x3x3x3 -2 —2x=2x—2x-2=2"
-5’ = —5x-5x-5=-5" -2° —2x—2x-2=-2’
In the number 3%, 3 is called the BASE and the number 4, is called the POWER, or EXPONENT or INDEX of the
number. The number 3‘isread as " three raised to the power four".
Forall positive integers aand nwe have

a",Whenniseven
(—a)=

—a", whennisodd
The system of writing numbers in this formis called POWER NOTATION.
Let x be a number then x"= xxxxx.....m times. In this class we will extend the system of power notation to rational
numbers.
The base as well as the exponents can be positive or negative.

O Positive Integral Exponent of a Rational Number

Let P be any rational numberand n be a positive integer, then.

q n
[EJ =Bx£x£....ntimes
9) 9 g q

>

P P
Thus (5) =q_" for every positive integer 'n'.

Example 1: Simplify and evaluate the following.

(a) ij (b) (i’j (c) [‘_Zj
5 4 3
Solution : (a) 3) 3 _3x3x3_ 27

4* Ax4x4x4 256
2) 2% 2x-2x-2x-2x-2 -32
(¢ |—| = = =
3 3 3x3x3x3x3 243

(b) —3}4 -3' _-3x-3x-3x-3 _ 81

Negative Integral Exponent of a Rational Number
p h _[a ’ _q" _gxgxg...ntimes
q p p"  pxpxp..ntimes
Example 2:  Evaluate the following.
-3 3
(b) (3 () 4 (d) -_3]
5 5

(a) [Zj
5
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-1
Solution : (a) (— =

Example3:  Evaluate —

o e ek
2 5 4
Solution : (a) (lj =1 (b) (__SJO =1 (c) (2)0=1
2 5 4

Expressing Rational Numbers in Exponential
form to Standard form and Vice Versa
Rational numbers in exponential form can be converted to standard form and vice versa using laws of exponents.

Example 1:  Expressthe following rational numbersin standard form.

7Y 5) 69)° 21 Y

@ (2 o (2] © [—j @ [2L
9 11 72 -25
7V 77 343 5\ 5 625

Solution : (a) _) = =" (b) [_j = =—

9 9® 729 11 11* 14641

(© 69 2_692 4761 529 (d) 21 3_ 21° 9261 -9261
72 72° 5184 576 -25 -25° -15625 15625

To bring a rational number in the standard form it should be reduced to the lowest term if its denominators are
negative. It should be changed to negative. It should be changed to positive.

Example 2:  Express the following rational numbersin exponential form.

~343 49 81 -32 16 8
a) ——— (b)) — (o — d —— (e) — fl —
@ 29 ) g @ G @ S © g M s
, 343 -7 (-7Y 32x-1 32 2° (2Y
Solution : @) —=—~=—==| — (d) = ===
729 9 |9 —243x-1 243 3° |3
49 (-7 _(—_72 16x-1 16 4> (4Y
(b) 60 7| & 8 ©  Tox—1 a9 7 |7
1 3 ’ 2* (2Y
© BL.3 . ij m B2 _j
625 5° |5 125 5° (5
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11 1
=

a_"=— i 5_3: = = —
) 5) 5° 5x5x5 125

(i) (3)=—

Example 1: Evaluate each of the following. ,
() 5x5, (i) 5°=5 (i) (37 (iv) (Ej
Solution: (i) 5°x5'=5"'=5=15625. 12
5
(i) 5°+5’= < =5"°=5°=3125
(iii) (3°)’=3*°=3°=729
_ 1)y 1° 1331
(iv) E o123 1728
3 N - 3 L i 6—4
KR E
4 4 47 64
Example2: Usinglaws of exponent simplify.
Solution:  (3'x5")'+7"
EOND
3 5/ \7
-1
1
(&)
15
:?x%:mS
Example3: Ifa=2andb=3thenfindthevaluesofeach of the following.
Solution : (i) a’+b'=2"+3°=4+27=31.
(i) a*+b'=2°+3"=8+9= 17.
(1 1Y (1 1Y) (3+2) (5) 5 25
(|||) — 4 — =| —+ — = = — e S W
a b 2 3 3x2 6) 6 36
Example4: Findthevalue of xif.
1
(i) 3=81 (i) 27=1 (iii) 3™°= >
Solution : (i) 3=81 (i) 27 =1
3x=34 =2x—3 =20
xX=4 =x-3 =0=x=3
1
i) 377= —
(iif) >
33x—5= 3]2.)( - 33x—5 - 3—2x
3x—-5 =-2x =3x+2x=5
5x =5 =x =1
X %
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Example5: Using prime factorization, express 144 x 750 as the product of prime factors.
Solution : By prime factorization, we have

2 | 144 2 | 750
2 72 3| 375
2 36 5| 125
2 18 5 25
3 9 5 5
3 3 1
1
144 = 2x2x2x2x3x3=2"x 3’
and, 750 = 2x3x5%x5x5=2x3x5’
So, 144x750 =  2'x3°x2x3x5°=(2°x3’x5’)
Example6: Solve each of the following exponential equations.
(i) 7=343 (ii) 27=1
Solution: (i) 7'=343 =7=7" (i 27=1 =27=2° [ 2°=1]
=>x=3 =x-3=0 = x=3.
[ ]
‘ Exercise w
1. Write the base and exponentin each of the following :
1
(@) 2° (b)  (-5)' (c) 3*
2. Write each of the followingin exponential form:
2 2 2 2 81
a 5x5x5x5 b) —x—x—x— C &
(a) (b) XXX (c) o
(d)  (=2)x(=2)x(=2)x(-2)x(=2)
3. Simplify and write the answer in the exponential form:
1
(a) 32x3—5 x(3)’ (b)  (=5)"x(=5)*x(-5)"
4. Find thevalue of x:
(a) 57=25 (b) 27+2"=2° ()  (2)+(2)'=1
5. (a) Express729asapowerof3. (b)  Express343asapowerof7.
(c) Express—128 asapowerof-2.
6. Find the value of x, if :
(a) 2'+2"+2'=192 (b) 2°+2"=2" (c) 8°=32"
7. Evaluatitheffjlowngz: \ LY 5 9% x 27 x 81°
(@)  3x —(8x)" +8(x) +(3x) (b) ? Xm (c) 372 x3% x 812
8. Express each of the following as a product of prime factorsonly :
(@) 108x192 (b) 363x132
9. Solve the following exponential equations: 1
(@) 67=1 (b) 2y =2° (© 3= &
—
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‘ Exercise w

1. Express as arational numberin standard form:
(@) (1) (b) _(ijz (©) _(3]4 (d) (Zj
3 27 11 4
2. Expressin the exponential form:
9 243 16 -125
— b) —— — d —/—
@ 5 ) Tooa (©) [Slj @
3. Express as rational numbers:
1)’ 1) (1Y 1Y 3Y
2_92\.| = — - — X23 — 3 —
(3 2 )(sj (b) (ZJ (4j (e (2] %2 X(J
3 2 3 4 6
o G e3[4
4 3 3 3 9
4 3 4 3
@ (2] (3 (h) (ij [1)
3 4 5 3
4, Find the reciprocal of the following rational numbers:
3 3 3 5 ) 4 ~.. 3
@) H (b) H (© _j @ [2
7 4 3 9
5 4 4 2
@ (2 () (ij @ (5 () [
3 -4 11 27
5. Find the absolute values:
4 2 5 3
(a) (ij (b) (‘_11) (c) Ej @ [
-3 13 7 3
4 a4y
6. State which rational number is greater 7 or (_j
3
P 2
7. Find 12 rational numbers between 3 and (ij
4 4

O Laws of Exponents

Let E be any rational and mand n be integers. Then we have the following identities.

a -n b n n a n C n
o 3 - @ (35) () 5)
a n
a) _ a/bY _ b
“ H N e c/dj ey
3 m 3 n 3 m+n a -1 b d
o (3= (5 C) m(3)

a\" (a) (a)"" . ac)'__ 1 (b dY
Ej [5) [5] (ifm>n) ® |5 dj " ( j
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Example : Evaluate and name the law of exponent used in evaluating the following rational numbers.

B e e e

o (46 o) w3] wERl G

-1 -1
Solution : (a) (Ej using the identity (ij =E = (zj =§
3 b a 3 2
2 vanswesen (3] -2 = (3] -(3] -7
< usmgtheldentlty b a = 5 3 27
0 7 0
j usingtheidentity( j =1 = (—j =1
11
‘%ET weseni (3 (3) <[5
using the identity b b
1
smgtheldentlty (%) ( ) ( j whenm>n.
( ) -G53
5 125
2 using theidentity a + al -9 whenm>n.
5 b b b
l -3-0-6
5 5

°
7\
'—\
|—\|\I

(d)

(e)

/__\ /__\

5

TN
—
\__/ \__/\-—/
-l
— |
/__\U1NJ "\ N
— . \__/

N L using the identit (g]_n . _§ -2 3 = i _15
(2)3 g ' b a) 2 2> 8
5 b

3.5y o e _(a) (e
(g) 7711 using the identity b d b d
3 5V _(3)_(5).%, 5 _27 125 3375
7 11 7 11 7> 11° 343 1331 456533
o)
b
)
d

SENE
(2/3]= 3) .3 _ 27 _8 343 _2744

2/3Y m
(h) (—) using the identity [a/bj
5/7 c/d

(5j3_53 125 27 125 3375

73 343
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-2 -n n
(i) 7«2 using the identity (E < Ej -1 - [E « gj
13 11 b d "

(721 (13 11) _(143) 20449
13 11 (7 2]2 7 2 14 196
X

‘ Exercise w

13 11
1. Write True or False for the following statements :
. 3 20. 7 20
(b) Thereciprocalof | =| is 3
7

_3 50 3 50
@ (a] '(a)

(c) (100)"=  1000® (d) |:[§j } is reciprocal of 3°
(e) (110+110)*=110%+110%
2. Fillinthe blanks:
(@) (=5°x(-5)* =(-5" (b) (13)°x(13)° =13" ...

(© @@@” ........... (A @_@D@D ...........
e) C_;j [I‘Q C_;j ........... ) 2% 2 @ ...........

1 O
(g) (=79)’+(-79)" = (—j ...........

-79
Examples
Example 1: Expressthe followingin the form of rational numbers.
1\ 3\7° -5\
@ 2’ (b) H @ (2 @ e (e) (_j
1 1 ’ 2 /
-4 4
Solution : (@) 2°= » =3 (b) [lj =(3] _16
-3 3 3 2 1 1
() § = g :2_=£ (d) (3)-2 — i_ 1
2 3) 3 27 T ¥ g
) =SY\' (7)Y _ 70 2401
7 -5) (-5)* 625
Example 2: Evaluate the following.
) 3 ) 2 3 5 3 -2 2 -3 2 -2
(a) Z x| = (b) | =] x| = () 2] x| 2
5 5 7 7 3 3
3 2 3+2 5 5
Solution : (a) 2 x 2 {Z] :[EJ _2_ 32
5 5 5 5) 5 3125
5 -2 5-2 3 3
b (3«3 (3] (3] -2.2
7 7 7 7) 70 343
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Example 3: Simplify— ( 2) (—5}

e GIEHEAE)

_7t 5 50 -7"x-5" 49x25 1225
2“ 72 2'x7 2t 16 16

1 -5 1 -4
Example 4: Simplify— | — | x| —
3 3
5

-1)" (-1Y" (3 3Y L.
Solution : (?) x(?j =(_—J X[_—lj =(=3)’ x(-3)

= (-3)™"=(-3)’=-19683

Example 5 : (37'x77)+4"
-1 -1
1 1 4 1 1
i . — X — +4 = | — -
Solution: (3 7) (21) 4
21
1.7 21 4
21+-= L 2222 z
177 171 21x4=84
-1
Example 6 : (27+87)+ 2
3 1
. g, (2) (L, 1).3 (41,2 5.2 5 _5
Solution : (27+87)+ 3] l278) 2 8 3 8 3 4x3 12
y

-2 -2
Example 7 : Simplify — (lj (lj +(lj
5 3 2
-2 )
Solution : 1 + 1 + 1
5 3 2

=5"+3°42’=25+9+4 =38

-1 -1
Example 8: By what number should (lj be multiply so that the productis (_—SJ ?
Solution: Letthe number be x 2 4
5G]
—_ X X=| —
2 4
4
=2X X = ——
=5
4
=X=—+2
-5

_ % LT
-5 2 -5 -1 5
) -3 4 -2
Example 9: By what number should (_j be divided so that the quotientis [_j ?
3

Solution: Let the numberbe x 27
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X 4
_ le _27x27
-8 x 4x4
_1_27x27 N -8
x 4x4 27
1o
X 2
=xx=27=2
2 -1 -2
= X=— X—=—
-27 -1 27
Example 10: If 57+ 25 =125, find the value of x.
Solution : 5> 25 = 125
- 52x+1 52 - 53
- 52x+1 - 53 x 52
- 52x+1 - 53+2
= 2x+1 = 5
= 2 = 5-1 = 2x=4
= X = i = a=n)
2
[ ]
‘ Exercise m
1. Simplify the rational numbers and express with positive exponents:

WG R e
25 25 25 5 5 5 5
(d) (Ej(i) [Ej (e) i 4
7 7 7
2. I . i_sx_ -3 b l_‘l;EA —6 _zx
Evaluate: (a) (20) (-16) (b) (44) [7] (c) (?j
Y HEBRE)
8 4 3
(_1) ) (zj O
(g) B \ (h) (37+47)

3. Find reciprocal :
5 — —
@ (3] ()" (b) (-_5)3{-_5)4
7 3 11 11
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-2

-3
-3 9
4, Find the rational number which should be multiplied with (7] sothatthe product is [gj .

Find the rational number with which (-6) “should be multiplied so that the productis9™.
6. Findthevalue of xIf:

(@) 7™'+49=243 (b) 3*+9=27
3)" (6)° .
7. If x={—=1| x| —=| , findthevalueofx".
4 9
8. Show that:
(@) 2'x27°=27" (b) (=27)"x(=27)°=(-27)""
-3 -4 —3+(-4) 2 2 2
-2 -2 -2 8 7 7 8
o @R e G
3 3 3 3 11 11 3
9. Find the value of x such that :

o (3 () -G o (3)-C50-0)
O Using Exponents for Scientific Notations

Sometimes we come across very large or very small numbers. Which when expressed in digits or numbers become
very difficult to understand. Such numbers are written in the form of powers. In science we come across very large
numbers such as —

(a) Distances of star, sunand moon etc.

(b) Agesofearthanduniverse.

(c) Speedoflightand otherrays.

Aswellasvery small numberssuchas —

(a)  Size of atomsand molecules.

(b)  Size of unicellular organisms.

(c)  Size of blood cellsand other cells.

Expressing these numbersinthe form of powers s called Scientific Notation.
In scientific notation we simply shift the decimal after the extreme left non zero digit.
Example1: Change the number 9000000000000 to scientific notation.
Solution : 12 zeroes succeed the digit9

itcan be writtenas9x 10
Example2: Change the number 9365002.01 to scientific notation.
9365002.01 y

Solution : _ 10°
1x10
= 9.365002 x 10°
= 9.4x10° approximately.
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Example 3: Change 0.000000934 to scientific notation.

N
0.000000934 x 107  _ 9.34

Solution : -
10’ 10
=9.34x10”
3
Example4: Change —————— intoscientific notation.
1000000
Solution : _ 3 _3 . 3x10°

1000000 10°

O Short Cut Method

Example1: 9365002.01

Solution : 9.365002x10°0or 9.4x10°
Because the decimal has shifted six places towards the left.
Example2: 0.000000934=9.34x10"’
Because the decimals has shifted seven places towards the right.
The digits on the left of the decimal are denoted by the letter k. The power of 10is
denoted by n. Therefore the scientific notations are numbers of the form of kx 10".
Thatis, when we say thatn=5. It means that the power of the 10is 5 or 10°.
Example 3: Change the number 936520003.03to —

(a) n=5 (b) n=7 (c) n=8
Solution : (a) n=5
=kx10°
Shift the point five places towards the left
9365.2000303 x 10° or 9365.2x10°
(b) n=7
=K x10’
=93.652000303x10"  or 93.65x 10’
(c) n=8
Kx10°

=9.3652000303 x 10° or 9.4x10°

‘ Exercise w

1. Express inscientific notation or in the form of k x 10" with value of n given:
(@)  190000000,n=8 (b)  12300000000,n=9
(c) 0.0000000000000037,n=-15 (d)  0.0000000066,n=-9

2. Write the following numbers in the usual form:
(a) 9.5x10’ (b) 9.8x10° (c) 6.5146939x10’
(d) 3.8x10" (e) 1.001x10" (f) 6.5x10°

—
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3. Express the number 71865000000 in the form of kx 10", where:

(a) n=10 (b) n=9 (c) n=7 (d) n=6 (e) n=8
4. Express the number 0.00003984 in the form of Kx 10" where :

(@) n=- (b) n=- () n=-
5. Reexpress the following statements with their numbers in the form of scientific notation with k=1.

(Hint k = No of digits counted from left to right)

(@) Thespeedoflightis approximately 300000 km/second in the vacuum.

(b) Thespeedoflightisexactly 299792.5 km/second in the vacuum.

() Theuniverse isapproximately 8,000,000,000 years old.

(d)  Theearth isapproximately 6,000,000,000 years old.

(e) Themeandistance of sunfromtheearthis 150,000,000 km.

(f) Themassoftheearthis5980,000,000,000,000,000,000,000,kg.

(g) Theunitangstrom (A)is used to measure radii of atoms and molecules and wavelength.
(Hint: 1A =0.0000000001 m.)

(h)  Eachdayin Delhi 1050000 kg of pollutants are released.

()  Theearthhas1,353,000,000 km’ of sea water.

(). Theseawatercontains13,61,10,00000 kg of gold.
1

(k)  Theunit micronis used to measure microorganisms.1micron= —— .
1000,000

Negative rational numbers as exponents

Example5: (272 = ( 1 j _ 1 _ ( 1 j
(27" [(27)2]1/3 327 %27

Solution: 1

1 1

Y3x3x3x3x3x3  3x3 9
Laws of exponent for rational exponents. If x and y are any rational numbers different from zero and a, b
are any twointegers then we have the following laws of rational exponents.

() xxx =X iy X =x" i) (x)= X
x" y y°
‘ Exercise m
1. Express each of the following in exponential form:
- 10
(a) 334 (b) 427 () %25~ O
2. Express each of the following as radicals: 6\
(a) 21" (b) 27" (c) (335)" (d) (E)
‘
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3. Express each of the following with positive indices:

2
(@) x* (b) X () x" (d) gx14“
4. Simplify :
1/2 3/2 X4/3 1/2\4 5\0
(@) x"xx (b) = (c) (x™) (d) (x)
5. Evaluate the following: X 16
1 64
a) 8% by 277" c ey d (——J
(a) (b) (c) 163/ (d) =29
6. Determine xso that:- (a) 5/°x 5°=57 (b)  800=8x10°xx"*".
7. By what number should we multiply 81%*°so that the product becomes 3”* ?
8. If 4~4"" = 24 then find the value of (2x).
9. Determinexandysothat3*=81and 81" =3.
10. Evaluate the following
(a) (3°+4")" (b)  (57+12%)" (c) 37 x 349 (d)  (0.04)"

Radicals : If a is a rational number and n is a positive integer such that the n” root of a i..e. \/; oraisanirrational
numberthenitis called a"" radicals.

Example : \/E or 5" since 5is arational number and 2 is a positive integer such that 5*?or /5 is an irrational
number. So /5 isaradical ofindex 2.

Pureradical: Aradicalthatcontains noradical factor otherthan 1iscalled a pure radical.

Example : \/5 3/5 and 4/5 are pure radicals.

Mixed Radicals : A radical which has a rational factor other than unity. The other factor being irrational is called a

mixed radical.
Example : 52/3 3/12 and2 4/5 are mixed radicals.
Simplest form of asquare root radical : Asquare root radical is said to have in simplest form if —
(i) Thereis nofractionintheradical.
(ii) No perfect square is a factor of radical.

Example6: Express fE inits simplest form:
63

Solution: we have /E _
63

E 5 5
J V7 3 7
5 [5x7 _ 5 5x7
= —X = — X
3 \7x7 3 2
:EX\/g = i)< 35
37 21
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Example7: Simplify:

0 Vo i) G i
Solution : () V18+50-+32 =,ox2 + V25x2 - 16x2
?x2 + 5°x2 - a2x2
=32 +52 - 42
= (3+5-412 = 42

(i) 84+ f—%- 8 2 =Vx3 =23

iy 2 1 6+\/_ 6+V3 _6+V3 _6+43
6-v3 (6-+3) 6+v3 g _ (\/‘) 36-3 33

Multiplying the numeratorand denominator by 6 + \/5

‘ Exercise W

1. Express the following radicals in exponential form:
3 71
a b C al— d
(a) \/E (b) 3/77 (c) 2 (d) oo
2. Express the following as radicals in each case. Find the radical and the index:
1/19
(a) 16" (b) 125" o [
17
3. Express each of the following as mixed radicals :
(a) /18 (b) 405 (c) /108 (d) /300
4. Express each of the following as pure radicals :
3 /3
(a) 246 (b) 75 (c) 4vs @ 545 (e) 10413
5. Express each of the following as a mixed radicals in the simplest form:
(a) /125 (b) ~112 () 192 (d) /75
6. Simplify:

() y6xv3 (b)Vo6:V12 (o) /300-48+\75-427  (d) (72+5)(72-5)

7. Simplify:

(a) 126 x 63 xas B) (W5 +42) +(W5 - 2P
147 223
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Doints to IRememberz :

» Exponents are powers to the numbers called bases.
> Verylarge and very small numbers are expressed in the form of exponents for convenience.

- (- - (3]
T e
- () =(:Xﬁn - ) IE 1;) 1o
L (-

» Aradical that contains no rational factors other than Iis called a pure radical.

»  Aradical which has a rational factor other than unity. The other factor being irrational is called a mixed *
radical. :

1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick(v') the correct options.

(a)  Which of the followingis correct for (—1)*?

i) -1 i) o | (i) 1 | (iv) 20
(b)  Thereciprocal of 2 isequal to—
2 22 —2 21
(i = | (i) = | (i) = (iv) noneofthese J
22 22 2

(c)  Whatisthevalue of 'm' for which (—4)™"x (-4)”=-64?
(i) 4 | (i) -4 | (i) 3 | (iv) 64
(d) Whatisthevalueof11”+11"°?

(i) 111 L) 11 | (i) 144 | (iv) 121
(e) 64 Canbewrittenas.
343 . s 3
M & | (i) (ij | (i) (ij (iv) (ZJ |
7 ' 7 ' 7 3
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(f) Theproduct of4’and 4’isequal to—

(i) 16 | (i)

1

(g)  Whatisvalueof'x'in3"= ” ?

(i 1 | (ii)
(h)  2°+2isequalto—

(i)

16°

-1

213

| (i) 4°

| (i) O

i)

2. Write the base and the exponentin each of the following :

3. Simplify the following:

(a) 6°+6 (b)

3V ([ 3Y
o B e

(—18)°

56

Find the value of 'x' in each of the following:

(c) (12)™

(g) (2x3)

(c) (ab) +(ab)

o (-3 -5

(C) (20x3ox4o)2

GRENEN

(a) 5"=125 (b)  (2x2)'=2°
5. Simplify the following:
43x5axb3 3 -
@ e AR
6. Find the value of x for each of the following:
5 3 9
X = — b
(a) = x+x= (b)
7. =

8. Simplify the following:

4 3 4 -3
Find the value of p so that (_j x(—)
5

&)

2w O e W e

Ks 3 3 5 7 4 5
o

H 1 Thevalue of (2°)’isequalto......c..ccccveeene.e.

@ X ° 2\

il 2. Thevalue of (;] X(gj (13T

S|
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a Objective ¢ To verify the law of exponents experimentally when the bases

aredifferent,i.e. x"xy" = (x xy)".

[ [
ﬂctlv'ty MaterialsRequired :  Glazed paper, white papers (to note the results), sketch pens,

fevicol and chart paper.
Procedure: 1. Takeaglazed paperandfoldittwice asshown.
Step 1:

Step 2:

Step 3:

Step4: Unfoldthe paper

Now the creased paper represents 2°= 4.
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2. Take another paperanddivideitinto three parts, colour them and fold then as shown.
Step 1:

Step 2: Dividethe folder paperagainintothree partsand fold againitas shown.

Step 3: Unfoldthe paper.

This creased paper represents 3°=9.

3. Takeanother paperanddivideitinto 6 parts.

S e e e e e e e e e e e e e e e e e e e e e e e e e = = = - — o —————————————
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