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Exponents (level-1) & Exponents

Exponents

— Exponential Form :-

a x a=a%(Read it as

axaxa=a° (Readitas

axaxaxa=a"(Read itas"a" power

axaxaxa....ntimes=a"(Read it as

| S2=2x2=4
22=2x2x2=8
24=2x2x2x%x2=16

2° =32
2% = 64
27 =128
28 = 256
29 =512
210 = 1024

-32=3x3=9
33=3x3x3=27
3¥=3x3x3x3=9x9=81
3°=3x3x3x3x3 =243

| ~4=4xa=16

A3 =4x4x%x4=064

44 =4 x4 x4x4=16x 16 = 256
A° =4 x4x4x4x4=1024

- 52=5x5=25
53=5x5x5=125
54=5x5x5x5=25x25=625
5°=5x5x5x5x5=3125

| ~62=6x6=36
6°=6x6x6=216

| -72=7x7=49
73=7x7 x7 =343

a" power ‘2" (or) "a

a" power '3' (or) "a

a" power "n")
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Exponents (level-1) M laws of Exponents

| ~82-8x8=-64
83=8x8x8=512

| -92=9x9=8
93=9x9x9=729

| - 102=10x10=100
10° = 10 x 10 x 10 = 1000
10* = 10,000

10° = 1,00,000

Ex: - Write 512 as a power of "2"
[diagram: repeated division by 2: 512, 256, 128, 64, 32, 16, 8, 4, 2]

B12 =2%x2%x2x2%x2x%x2x2x%x2x2
=29

Ex: - Express 243 in powers of "3"
Sol: -

[diagram: repeated division by 3: 243, 81, 27, 9, 3]

243 =3 x3 x3x3x3
=3°

Ex: - Express 1024 in powers of "4"
Sol: -

[diagram: repeated division by 4: 1024, 256, 64, 16, 4]

1024 = 4°

laws of Exponents:-

M22x23=2x2x2x%x2x2

=2°
— 22+3 — 25
25 2X2X2X2X%X2
@ __ = [two 2s cancelled top and bottom]
22 2%2
=23
— 25—2 — 23

@am X an — am+n

Eg:i-i) 5 x 57 = 53+7 = 510
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Exponents (level-1) M laws of Exponents

P RV-EVIVE SC NS -V S AT
1 (— X (=) = (— = (—
)(2) (2) (2) (2)

a™ _ am-n

ar

9

Eg-i)8_7=89-7—82

4
i) 3_ =341=-33

31
iy 10° _ 1081 2 107

10

(232 = 23 x 23
=2x2x%x2x2x2x%x2
=26
= 32

@2 x5=2x2x2x5%x5x%x5
=(2x5) x(2x5 x(2x5)
= (2 x 5)3

@ @M"=am"

(Read it as 'a' power 'm'

whole power 'n’)
- 1) (923 = 92%3 = 96 jj) (810)10 = g10x10 _

@ a" x b" = (a x b)"

i.e,a"-b" = (ab)"

Eg:-

) 22 x 52 = (2 x 5)? = (10)°

i) 57 x 87 = (5 x 8)° = (40)°.

5°_5x5_5 5

32 3x3 3 3
5

= (2)?

3
®5x5x%x5=53
5x5=52
5=5"
1=50

a® a
©ﬁ:(_)n

Eg:- i)2_—( )i )( ) (50) [cancelled to 2] = (2)3
32

=8

8100

Expresswala Education -

Page 5 of 21



Exponents (level-1) M laws of Exponents

®a’=1
wherea # 0
Note: -

0° is undefined
Eg:-i) 8% =1

i) 107 = 1
@5x%x5x5=53

5 x5 =52
5=5

1

(E)‘2 =, 2 Sincea™" = i
3 ) an

) 2,0 -

2

—~~
N W
~—

b
)"
a

a_,_
@%ﬁ (

4 5
Eg-i) (=) 8 = (5)®
g |)(5) (4)

w300 8
||)(§) —(§)
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Exponents (level-1) M laws of Exponents

9) (=173 =-1x-1x -1
= -1

(-1)*=-1x-1x-1x -1
=1

9) (_1)odd number _ _ 4

(=1)even number _ 1

Egi-i) (-1)!%0 =1

i) (-1)%07 = -1

i) (—1)% = 1

iv) (=1)1° = -1

10) (-2)3 = -2 x =2 x =2
= -3
=-8

(2= =2 x =2 x -2 x =2
=24
=16

10) (-a)" = -a", if nis odd

(-a)" = a", if nis even

Eg:- i) (-2)°7 = =25

i) (_2)100 = 2100

iii) (-3)3 = =33 = -27

iv) (-3)*=3"=3x3x3x3
= 81

V) (-4)° = -4° = -1024

1) 2X=2>=x=5

1M am™=a"=>m=n

wherea # -1,0, 1
Observation:-

clearly 14 =17, but4 # 7
clearly 02 = 0% but 2 # 3
clearly (=1)% = (-1)* but 2 # 4

Eg:- i) if 2X*° = 16, thenx = ___

Sol: - Given, 2X*° =16
= 2+ = 4
>Xx+5=4=x=4-5

=>Xx=-1
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Exponents (level-1) M laws of Exponents

[diagram: repeated division by 2: 16, 8, 4, 2]

1) am X an - am+n

Eg I) 23 x 22 23+2 25
ii) 5% x 5% = 533 = 56
III) 78 x 78 78+8 716

m
)&= gm
an

5
||)£ 10052 = 1003

1002

7
iii) £ = 1574 =153

15*
3) @M" =am"
Eg ) (32)5 32x5 310
“) (82)6 82><6 812
iii) (6%)3 = 623 = 6°
4)a" x b" = (a x b)"
Eg:- i) 23 x 53 = (2 x 5)3 = (10)*
i) 9° x 6° = (9 x 6)° = (54)°

i) 4° x 52 = (4 x 5)? = (20)?
at _ a.,
5) " (E)

L2 2
Egi-1) — = ()"
g 3 '3

.57 5,
“) —7 - (—)
1) 62 = (= )2 [— cancelled to _] (3)2
42 4 4 2 2
6)a’ = 1
Eg-i) 3% =1
i) 159 = 1
iii) 199 = 1
7)a "= i
an
1
H -5 _
|) 8 g
1
.e _4 _
7 "= F
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Exponents (level-1) M laws of Exponents

i) 47° = %

8 ()" - (2)”

Egi-li; (2)_2 =1(%)2 [% cancelled to g] = (%)2
e
ii) (g)'4 = (§)4 [5 cancelled to ] = (Z)4
9) (= 1)0dd number _ _

(_1)even number _ 1

Eg:-

) (-1)'% = -1
ii) (-1)%2% = 1
iii) (-1)10%7 = -1
iv) (-1)%%2 =1

10) (-a)" = -a", if nis odd
(-a)" = a", if nis even.
Eg:-i) (-7)* = -7°

i) (=7)* = 7%

iii) (-9)% = -9%

iv) (—9)2%4 = 9224

1M am™=a"=>m=n
Eg:-i) 7% =72 =>x =29
i)17*"2=17=x-2=3

=>x=3+2
=>x=5
i) 2X* 14 =225 x+14=29
=>x=29-14
=>x=15
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Exponents (level-1) I Formulae

Formulae

@am X an — am+n

m
@ C;_n =am ™"
@ @M" =am"
@ a" x b" = (a x b)"
at  a
@ ﬁ = (E)n
Examples
@D 53 x 5% =5°
@ 3_4 =342=32
32
© @) = 4°
@ 4° x 85 = (4 x 8)° =328
23 2
® = (g)3

® a%=1whena#0

Note 0°is undefined.
1

@ a_n =
an
a b
(E)_n = ("
a
@ (_1)Odd no — _1
(—1)evenno = 1

® 29 =1

@2_7:l

27

2.6 356
(§) =(§)
© (-1)° = -1
(- =1
@0 (-a)" = -a"if nis odd
(-a)" = a"if nis even
Mam=a"=m=n
wherea # -1,0, 1
(-2°=-2°=-8
(-2*=2%=16
A 223 = 27 then x = 2

=>2x+3=7
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Exponents (level-1) I Formulae

=>2x=7-3
=>2x =4

4
= X = E [cancelled to 2]
=>x=2

@am+n - am X an

am
m-n _
@ a =
@amnz(am)n
**@(ab)n:anxbn
*% En_an
@(b) 7
Ex
@D 2 = 2X x V.
o3 3
@32=_="__
32 9

@ 22X — (22)X — 4X

@ (2x)2 = 2% x x% = 4x°
2

®Ep-2" -1

X

x2 x

®1=a%@=#0)

@ -1= (_1)odd number

1= (_1)even number

®1=20
1
_:2_1
®22 3
2 _ ()2
(§) (2)
@ -1=(-1)

1=(-1"

10) -a" = (-a)", nis odd
a" = (-a)", nis even

MM m=n=>a"=a"

wherea # -1,0, 1
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Exponents (level-1) I Formulae

10) =23 = (-2)
24 — (_2)4
Dx=y=>2"=2

@ 213 x 225 — 213+25 — 238

525
@ e 525—17 — 58
517
@ (53)9 — 527
** @ (3x)3 = 33 x x3 = 27x3
@&%izé
3 32 9
(am)n — amn

(ab)" = a" x b"
33=3x3x3=27

® (100000)° = 1

1
-3 _
@5 —E

2
®C2=Cr=2
3 2 22

@ (_1)1000 =1

(_1)20001 = -1

_ 9
7

(-2)° = -2° = -32
(-3)*=3%=181
@ 5% = 625 thenx = _
Sol 5%*> =625
— §2x+5 _ g4
=>2x+5=4
=>2x=4-5

[diagram: repeated division by 5: 625, 125, 25, 5]

=>2x = -1

1
SX= ——
2

H.W:
@ 102 x 10% x 10° = 10'°

52013
® _ 51835
5178

@ (5123)8 — 5984
@ (5y3)2 — 52 x (y3)2 — 25y6
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Exponents (level-1) I Formulae

2 (2) 4
a. a’
(E) - ﬁ
® (200)° = 1

76)7° =
@ (76) (76)5
(—) 9= (—)29
@(_1)2000 —
(_1)3029 = -1

(-5)* = 5% = 625
(-3)° = -3>=-243
) 72 = 343

then x =7

[diagram: repeated division by 7: 343, 49, 7]

Sol: - 7**2 =73
=>x+2=3
>x=3-2

= X = 1 [boxed]

@ 712 x 716 745 712+16+45
— 773

9% _ qa9-37 _ g1z
®W_9 =9

@ (243)123 — 43x123 — 24369
@ (5x3)? = 52 x (x°)% = 25x°

® (_)2 = - B
12 157 144
®@2+x°=1
) 1
@ 100 10=W
59 e 64 5
(ﬁ) = (E)
@(_1)1000:1
(_1)5021 = -1

A0 (-15)2 = 152 = 15 x 15 = 225
(-8)° = -83 = -512
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Exponents (level-1) I Formulae

@ 3+ = 81

thenx=___

Sol 3*? =81
- 3x+2 _ 34
S>x+2=4
=>x=4-2
=>x=2

[diagram: repeated division by 3: 81, 27, 9, 3]

Eg:-
770 =343 thenx = ___
Sol: -
75X—6=73
=>5x-6=3
=>5x=3+6
=>5x=9
9
> X=—
5

[diagram: repeated division by 7: 343, 49, 7]

Eg:-
22" = 4096, thenn = ___
Sol: -
2°" = 4096
= 22n = 712

=2n=12
>NnN=—

= n = 6 [boxed]

[diagram: repeated division by 2: 4096, 2048, 1024, 512, 256, 128, 64, 32, continued 16, 8, 4, 2]
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Exponents (level-1) I Formulae

Eg:-

53 x518
R
Sol: -

521

5l2

=59

o () %2
24
Sol: -
_ 21027 _ 2_17 _ o
2* 24
@ (xy?)? x 0y =
Sol: -
= x%(y
_ x2y6- 9y3
— X11y9
(@xb)"
=a" x b"
@m"

=a

@32x34x38=314

3)2 x (X3)3 y3

mxn

@ (34)3 312
@ (2a)4 = 16a*

34 81
4

@20x3°x4°:1

.()1 (=)' =

@(_1)']000 =1
(_1)3001 = -1
a0 (-3)* = 3* = 81
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Exponents (level-1) I Formulae

(-4)° = -4° = -1024
@ (-3)™" x (-3)° = (-3)’, thenm = ___
Sol: -

o (=3)M+145 = (3)7

= (=3)™° = (-3)’

>m+6=7

>m=7-6

>m-=1

Examples: -

@ 25 x 27 — 212
5_13 = 5°
58

@ (7P =7°

@ (2x)% = 4x°

<m$=§
2 4

® 1000 = 1

Examples: -

@2_2:1

4
3 4 16
® (=)= (=)=—
4 3 9
@ (1)1 = 1
(_1)201 = -1
(-4 =4%2=16
(-4 = -4 =64
M If4%*7 = 64, thenx = __
D Sol:-
= 42x+7 — 43
=>2x+7=3
=>2x=3-7
=>2x = -4
4
=X = _E [cancelled to -2]

=>x=-2

Examples: -
@ 3—4 x 37 — 3—4+7 — 33
=27
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Exponents (level-1) I Formulae

@ 2 615+8 623
6_

@ (5 3) — 5—3x—2 — 56

@ (ab)* = a*b*

a a4 a4
®Er=2="_
3 3% 81
® (500 + 700)° = 1
@5_1X2_1=1Xl:i
5 2 10
8
7 _ 7
O() (5)
1 1
-2 = =_ =1
@ (-1) (—1DZ° 1
1
-1 = =
(-1 (—1)°5 1
1 1 1

@MIf5™+53=5thenm=__

Examples: -
@715 x 729 =7-15+29 _ 714

®1516+15—74= 15 =1516+74=1590

15—74-

@ () 2=62"D=64= %
1 1
(xy)" 239
DA

4% 256
® (a + 900)° = 1

@ (xy)3 =

@9 3x73=09x7)73
— (63) 3

‘DL—J > = (——f

(-4’ 2 16
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Exponents (level-1) I Formulae

® (10— = L=
(-1° 1
1
N7 = - = - _
S
1
(—9)'1O=(_9)10 910
(-9 = &

- (_9)+29: (_9)29
@ If 5 3 x 5% = 625

then, x =
Sol: -
= 5473 x 53 = 625
 Gx-3+3 _ 4
>x-3+3=4
=>x=4

[diagram: repeated division by 5: 625, 125, 25, 5]

Examples: -
20
D (20 + 215 x 23 = (2_) 23205 2322543 2 98 _ oo

@(3—7: 10)x35_( )X35 37+10 3—5=33x3—5:3—2

X 27 27 27

124x9%x 4%  (12x9x4)*  (432)*

63><83><33 (6x8x3)%  (144)3
@34><( Y = (3><_)4 [3s cancelled] = 5* = 625
@(30+41)x22 (1+_) (411) 4=Zx4[4scancelled]=5

1 1. 1 1 1 1 4 1

@(2_1x4_1)+2_2=(—x—)+2—2=§—z=§ I[4and8cancel!edto7and2] 2
0(—)2+()2+()2 (2)% + (3)% + (4)

:4+9+16

=29
@12+ (=12 + (=1° =1+ (=1) + (-1)

=1-1-1

= -1
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Exponents (level-1) I Formulae

(-2)° + (-4)> = 2°

-4 =64-64=0

D If 53m + 1 :L,thenm:_
125

Sol: -

3m+ 1 _

1
125

Evalute'—
3 5
® 52 x 52 =57"3=
1
57

@57X5_5 _

5
@ (25 - 28)5 x 2—5 — (2_
28

— (25—8)5 x 2—5
— (2—3)5 x 2—5

— 2—15 x 2—5

@ (2x%)® x (5x)

8 4
53 [cancelled to 4] = 5

( :)

)5 x 2—5

— 23 . (X2)3 x 52 . XZ

= 8x° x 25x°
= 200-x%+2
= 200-x8
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Exponents (level-1) I Formulae

3
@ 43 x (26
(2)
6
=64 x 3_
26
= 64 x E [64s cancelled]
64
=729

® @B 1+5T+7 M0 =1

@@ -5"+3"

Aoyl

4 5 3

5—-4 1

= () + =

20 3
11
20 3

:ix?,:i

20 20

N y 7 s y 5,3
(E) (E) (;)

— 52x 25>< 73
_(E) (7) (§)

52 25 73
x Z_ x __[5%and 53 circled; 2° and 22 boxed]
7° 53

5 5 11
@ENT7x(=Nzx (-7
_5+5+11
CURAEA
=(—1)_5+8
= (-1}
= -1

am x a" x aP

= gMm+n+p
-1

1
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Exponents (level-1) I Formulae

5 11
R —
2

2
16 _4
2

H.W
(-2 = (=27

@ Find x if (~2) 1 + (- )8 = (- 1) 2+
2 2 2
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