Exponents
Exercise 5A

axaxaxa
PR ([ [T p—
-5*=.5x-5x-5x-5=625

Standard Form Negative Exponents

ax10° a" is the .
e reciprocal of a
where integer

1< a<10 power

where ‘a’ is a of 10

ratigl?gl iirriber iR
7.9345 x 10*

Rules of Exponents or Laws
Multiplication Rule a’ =a
Division Rule o =g

¥
Power of a Po (ax) —q®
Power of a ct Rule (ab)x — b
Power ogaction Rule a¥ o
b b*
Zero Exponent a’ =1
Negative Exponent 1
a =—
ax
Fractional Exponent x
a’ =+va"




Exponent Code Multiplication
28 222  (=8)
34 3333 (=81)
53 555 (= 125)
103 10-10-10 (= 1,000)
x3 XXX or (XXX)
x4 XXX or (OXX)
Q1
Answer
0ExExixt = (2)

(W) (—8) x (~8) x (~8) x (~8) x (~8) = (~8)°

o2 _ 5 i - 52 -
03E==2 [since 25 = 52 and 36 = 69

oo () - — 33
(i) =2 = - [since —27 = (~3)3 and 64 =

3
-(2) N
T - -
(i) 35 = —— since — ) 243 = 39]

()

(N)ﬁ:%r Qﬁ:q and 128 = 27]
3 N 7
©(3)

Answer:

S

(i) (2)5 _ (L]s _ 2x2x32x2x2 32

3

o (3]5 T 3x3x3x3xd 243

(ii)(?s)Bz(—s)::M—ﬂ

(5} 5x5x5 1256

2 (13 (L13)x(-13)
(it 13) - (1) = T =il =%

oy W) 1
(v) (E) O Gx0x6 — 716

)5 FE 32

5 ¢ ® E ® *
v () =((2_1J 0 T GO T ) )

() ()x(a)x(a)x(8) _m

4
; 3
(v ?) T R T

{7) TxT=T 343

(vii) (74)3 =(_“): (X 9x(9) e

(viii) (—1}g =1 [Since (-1) N odd natural number — _{]

Q4



(iv) (%2)_1 = (%)1 =3 [since ( .

Q5

Answer :

e
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mle
—
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We know that the reciprocal of (%) is (E) .
)4

11 11
o . .
(ii) Reciprocal of (?) _ (?)

(i) Reciprocal of (%)4 = (

calon

al=

7 7
(iii) Reciprocal of 67 = Reciprocal of (%) = ( )

3 3
(iv) Reciprocal of (- 4)° = Reciprocal of ('T';) = ('Tl) &

Qo6
Answer :

(iy8l=1

®
(ii) (-3)7 =1
(i) 4?+50=1+1=2
(V)BT x70=1x1=1 %

o
Note: a” =1

Q7 < }
Answer:

(i) (%)4 x (%)2 = ﬁ % = T
o (2) w o Ly

@ 0
== [_2,], P —(_1)[3) [s:’mce 32— —1}
(7) (3) !
_ 32w _1x3t e
343
—32x—1x37?
343
—32x-1x1
343%0

— = . K —
o I
:(_}) ><23><3—ﬂﬁ
z (22)
_ —ix2xg?
2“;12‘2
T 9,92 _ _ 6 _ 9 _ -9
== 1x 259 %3 Ox2 = )




= (%)(’4(—4) [Si[lCe all x M — an+m]
4 : = (L)& __ Ax4 _ 16
9 (0  9x9 B

_-)(%)_3 % (‘77)2 (__??) (-3)+2 [since a® x a® — an'®|

SN

(i) (%)_3 x (;;)_2 - (%)HM_E) [since a® x a™ —
1)
() e (3)




ry integer a]

ince a? = 1 for eve

Q10

[since (-2)% = 64 and (3)% = 729]

Q11



Answer :

Let the required number be x.
(-8)" % x=(8)"
1

1
::-_5><:B—8

;| _ =5
.'.X—E b4 [—5)—?
Hence, the required number is ‘?5_

Q12

Answer :

Let the required number be x.
(3r¥xx=4
= 3—1, xr—=4

1 —
=5 XI =4
Lx=4x27=108

Hence, the required number is 108.

Q13

Answer:

Let the required number be x.

(-30)' = x=6"
- L 1_1
(30) = 6

-1 1

(-s0z) O
__6 _ 1
T S

==t

5
Hence, the required number is ‘?1

Q14

Answer :

ORORON

= (%)H(_G) = (% = [since afp<

-3 2z-1
-(5) -()
On equating the exponents:
-3=2x-1
=2x=-3+1
=2x =-2

ax= (—72) -1

Q15

Answer :

Fxi0®x2s _ Fx(2x5)" x5
87" 57 (2x3)"
_ Fx2xbTus?
5T %20 3"
_ 372" %57
3 2%g"

=PSB 5 x5 7
=30 x 20 x50
—1x1x1=1

Q16

Answer :

162" 40"
165c2mH_2yegntd
Ly 2o ghon
Py g grHl gl
5 2% (M _2™)
253‘([2“" _2nn)
2" xRt
e oL P
@1 a1 7

1
(g B2 1 32



Q17

Answer:

(i) 52" x 53 =59
523 = 59 [since a" x am = gM*n|

on equating the coefficients:
2n+3=9

=22n=9-3

=2n=6

LB

sn=g= 3

(i) 8 x 22 =32

= (2% x 2"2= (2> [since 23 =8 and 2° = 32]
= (2)3+ (n+2) = (2)5

On equating the coefficients:

3+n+2=5
=n+5=5
=n=5-5
~n=0
(iii) 6201 = 36 = 63
=621 -62=63  [since 36 =67
L e g
= -2 _ g3 [since &% =a™ "]
= g2-1=g3

On equating the coefficients:

n-1=3
=2n=3+1
=2n=4
=4 _
..n—2—2 .
Q18
Answer :
omT 5 5m4 — 1950 ®
=-2‘,><5—‘_2><5‘1 12 X
2
2:)-(5‘ -9 5-1
25

= x5 =2x5%x27 x
- 2"')(5“:2“'?)(5“'4
= 2" x 5" = 2% x 5°
=(2x5)"=(2x5) [since a” x b"= (a x b)"]
= 10" = 105

=n=8

cross multiplication]
@™ x a" = g™ |



Exponents
Exercise 5B

Q1

Answer :

{11538 =538 »x 102 [since the decimal point i1s moved 2 places to the left]
(i) 6428000 = 6.428 x 108 [since the decimal point is moved 6 places to the lefi]
{iii) 82934000000 = 8.2934 x 100 [since the decimal point is moved 10 places to the left]
(iv) 940000000000 = 9.4 x 101 [since the decimal point is moved 11 places to the lefi]
(v) 23000000 =23 x 107 [since the decimal point is moved 7 places to the left]
Q2

Answer :

(i) Diameter of the Earth = 1.2756 x 10" m
[since the decimal point is moved 7 places to the lefi]

{if) Distance between the Earth and the Moon = 3.84 x 108
[since the decimal point is moved 8 places to the leff]

(i) Population of India in March 2001 = 1.0274K 10 .
[since the decimal point is moved 9 places e

(iv) Number of stars in a galaxy = 104:
[since the decimal point is movﬂes the left]

(v) Present age of the uni@grse Dyears
[since the decimal poi D places to the lefi]

Q3

Answer:

(i) 684502 =6 +8x10*+4x10% +5x102+0x 10" +2 x 100

(i) 4007185 =4 x 105 + 0x 105+ 0 x 104 + 7 x10% + 1 x 102 + 8 x 10" + 5 x 100
(i) 5807294 =5 x 105+ 8 x 10°+ 0 x 104+ 7 x 103 + 2 x 102+ 9 x 10" + 4 x 100
(iv) 50074 =5x10*+0x10% +0x 102+ 7 x 10" + 4 x 10¢

Note: a? =1

Q4

Answer:

(16 x10*+3x10¥+0x102+7x 10" +8 x 100
=6x 10000 +3x1000+0x100+7x10+8x1=63078

(i)9x108+7x109+0x10%+3x 107 + 4 x 102 + 6 x 10" + 2 x 10"
=9 x 1000000 + 7 x 100000 + 0 x 10000 + 3 x 1000 + 4 x 100 +6 x 10 + 2 x 1 = 9703462

(i) 8x10°+6x10*+4x 107 +2 x 102+ 9 x 10" + 6 x 100
=8 x 100000 + 6 x 10000 + 4 x 1000 + 2 x 100 + 9 x 10 + 6 x 1 = 864296



Exponents
Exercise 5C
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Q4

Answer :

(b) 29

We have:

() @) @ @ O () - (3]
=(22+32+ 49
=(4+9+16)

Q7
Answer
o) 3
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Q12

(2) = (2)" [omee (8) "= )]

Q13

()@ 0 e (@) () )]

Q14



=(27 — 8) + 64
=10 = 64
_ 1 19
=10 % - oa

Q15

Answer:

(c) (-5)°

We have:

Q16
Answer: c

(@)~ ®
@) ) [i\‘}:]




3
—B 1 B
5 5 I
(3) =) -()
= 5 —5+11_ 5 b : m n__ - min
5 =I5 [since a™ x a” = 1
] iz
b _ |8
~(3) - (3)
On equating the coefficients:
6=28x
_6_3
r=g~—7
Q20
Answer :
—4
(c) =
Let the required number be x.
(-8y" xx = (10)"
1 1
= = KT = ETH]

V| _ 4
LX= e X (—8) ==
4

Hence, the required number is _?

Q21

Answer:

(c) 2.156 x 108

A given number is said to be in standard form if it can be expressed ere K is a real
number such that 1 < k < 10 and n is a positive integer.

For example: 2.156 x 108
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