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Exponents (Level-2)

EXPONENTS
(Level-2)
@ am X an = am+n

® a™ = gMm-n
ar

®(am)n=amn
@ (@axb)"=a"xb"
an_an

® a% = 1 wherea # 0

Note 0° = undefined

@a‘“=i

an
® (&= by

b a
@ (-N" =1, nis even
(=" = -1, nis odd

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

Mifa™=a"=m=nwherea#-1,0, 1

@’{/ﬁ:a%
@’i/a_m:a%
Ifam=b”=>a:b,%
Ex 81°x377=__
Sol =(3%%?x37

=38 x 377

= 38-7

=37

=3
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Exponents (Level-2)

(25)7x (243)5 _

EX 5 4 —
(16)+x(8)3
3 3
(57 x(3)°
(24) % (=)’
_53x33  125x%27
S Px2t 512
3375
512
Ans 15°
=

64 2
Ex: (—) 3+ 1
125 ° (Ey
625

E

+

% 9

4 2 4 1
= [(§)3]‘§ - 1/[(5)411 -

B
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Exponents (Level-2)

H.W
1 1 1 4 7
®25><?1,§x43ﬁ . 3§>3<5‘§ _
10 5 x55 475X6

1 2 9 1
@) ?-3x83x4°+ () 3=__
4 3 16 °

[arrow from (Dto its working:]

1 4 7
1 1 = = -z
22 x337x (22)" 33 %5 3
= - _E
1 3 5
1 1 1 6
22X33Xx227 2 5X3X2
ST 1 1 3 T 7
2 5X5 5x%x55 33x5°5
1,1 6, .01 1 . 4 1 37
=27°7 5 '5x33° 3X55 53
:21X30X51
=2x5
=10
3
2 - =
5

1., 2 6. 9.1
- ()" -3x83x4"+ () 5=
o 3 (192=—
2 1
:42—3X(23)§x1+(?)5

4 1
=16 -3 x4+ [(2)]5
+[(3)]2

4
=16-12 + —
3
4
= 4 + —
3
_ 16
3
a b c
— oy x (yprex (Dyere s
X x¢ x®
— (Xa—b)a+b x (Xb—C)b+C x (XC—a)C"'a
= X8 D%} ¢ yE
— @ b -l [all terms cancelled]
= XO
=1
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Exponents (Level-2)

I —Ifa+ b+ c=0, show that

>(azb'1c‘1 . szc‘1a'1 . )(czza'1b‘1 =3
a2 bz CZ

Sol = Xpe " X Xap

2 2 2
a+b+c

=Xpe @ ab
B+ +c3

abc
3abc

= Xpc [abc cancelled] = x> = RHS

a+b+c=0

= ad + b3 + ¢ = 3abc /boxed]

— If 4% = (2/2)% then find x + 2

Sol (2% = (.2%)8

$22X=212
=>2x =12
>X=6
Nowx+2=6+2=28
27 =2"x 23
:21+l
2
3
:25

% x 8 [2 and 8 cancelled to 4] = 12

Solve 2% + 2X = /520

25x 20
Sol Z_ = 2% [cancelled to 4]
2x
= 25X - X _ 24
= 2% =24
=>4x =4

= X = 1 [circled]

Ans x=1V
x=0
m
W = a7y, [circled]
am
—_=am™"
an

HW @ Solve 5572 x 3%73 = 135
@ If 3* = 270 then find 3*73
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Exponents (Level-2)

@ 5%72 x 3%3 =135
= 52 x 3273 = 51 x 33 x - 2 circled]
=>x-2=Tand2x-3=3
=>x=3and2x =6

X=3

Ans X = 3 [boxed]

[diagram: division of 135:5 - 27,3 - 9,3 - 3]

@ 3*=270then 3* 3=

5
—_ [circled]
4

3
125
- Solve ( [z)*1=_"=
([5) 57

3.1 5
Sol __x+1=_3
o [(5)21 (3)
3x+1l 303
=>(§) 2 _(g)
x+1
= =

2
>x+1=-6

-3

= X = =7 [circled]

Ans x = -7
1

V@ = a2
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Exponents (Level-2)

| - solve 25%" = 521 _ 100

2x
Sol (531 =2" _ 100
5
2x
52225 _ 100
5
2x 2x
R 5_2 =57 100
52 5
52x 52x
=57 57 _ 100
25 5

X = =50 [circled, marked x]
1 1
= 5%(__ - 2)=-100
25 5
= 5%2) = -100
25
4
= SZX(_E) = —100 [4 and 100 cancelled to 25]

= 5% = 25 = 54
=>2x=4

= X = 2 [circled]

9
— Solve 27 = —

3X
(33)X‘3X=32
= 3%.3* =32
= 3% =32
=>4x =2
2
> X=—
4
1
= X = — [circled]
2
Ans x=1\/
2
x =1
1 1
HW @®ST =

+
14+x2-b 14xb-0a
ST

@ (Xa—b)a+b . (Xb+C)b—C A (Xc—a)c+a =1
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Exponents (Level-2)

1 1
@ LHS = +
1+xa-b 1+4xb-a
1 1
= a + b
1+5 1+%
X X
1 1
= xb4xa + oxa b
xb x@
_oxh X xP e
xb 4 xa  x%+xP xa 4 b
=1=RHS

@ LHS = (Xa+b)a—b (Xb+C)b—C (Xc+a)c—a
— Xaz—bz . sz—c2 . Xcz—a2

_ Xa2—b2+b2—c2+c2—a2

=1
| - simplify
xa+b ab xb+c boc xcta ca
( e )
x€ x4 X
2 _ 32 2 _ 2 2_ .2
_ x@ b 'xb c 'XC a
xca—cb xab—ac xbc—ba
xaz—b2+b2—c2+cz—a2 XO 1
= [terms cancelled] = Z_ = —
xca—cb+ab—ac+bc—ba %0 1
I - Simplify
+1
(ax X+y.(ay+2)y+z.(az+ )z+x
Sol = (@)Y . (@Y FYHE . (g7 X)X
_ axz_yz ‘ ayz_zz ' azz_xz
2222, 2 2
= @ Y "X fterms cancelled)]
=al=1
| - simplify
1 1
(Xa—b)a—c ’ (Xb—c)b—a ’ (Xc—a)c—b
1 1 1
Sol = X(a=b)(a—c) "X(b—c)(b—a) "X(c—a)(c—b)

1 1 1
X(a-b) (a=—c) * (b—c)(b—a) " (c—a) (c—b)
c—b+a—-c+b—-a
X(a—b)(b—c) (c—a) [terms cancelled]

x0 =1
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Exponents (Level-2)

H.W Simplify

3a b c
@ (?)a+b . (:;_C)b+c . (;)ma

S.T
2, .2 2, 2 2, 2
@ (xa +b )a+b . (xb te )b+c . (xc ta )a+c
xab xbc xac
= 2@+b*+)

@) LHS = (Xa2+b2—ab)a+b ) (Xb2+C2—bC)b+C ) (Xc2+a2—ca)a+c
_ X(a2+b2—ab)(a+b) + (b?+c2=bc)(b+c) + (cP+a’—ca)(a+c)

3,12 2 2 3 2. 13, 2 2 2 3 2, 2 3 2.3, .2 2
+ - + + b’ - +b° + - + +C - + +a° - +C+ -
=¥ b‘a-a‘b+ab+b’-ab”+b”+cb-b°c+b°c+c®-bc”+ca+a’-ca”+c’+ac ca[termscance”ed]

3,13, 3
XZ(a +b’+c°)

I —Ifa*X=b,bY=c,c*=a
then prove that xyz = 1

Sol Givena*=b

= ()=b

=>c™=b

= (B> = b

= bYZ = b

= xyz = 1

1
- If 2¥ = 3¥Y = 127, show that 1 =—+ E [boxed]
z y x

Sol Given 2" = 3Y = 127 = k (say)
2X=k 3=k 122 =k

1 1 1
=2=k33=ky12=k;
1
:22><3:k;
1 1 1
= (k3)? x ky = k3
2 1 1
= k3 x ky = k3

[diagram: division of 12: 2 — 6,2 — 3]

1 1

= ;*;—k;
2 1 1
= — 4+ — =
x Yy z
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Exponents (Level-2)

1
—>If2"=3y=6‘zthenS.Tl+—+_=0

x Yy
Sol Let2*=3Y=677%=k(say)
2X=k 3=k 6=k

1 1 1

=>2=k3 3=kj 6=k7;
1
=>2x3=k’;

11 1
=>ky xky =k7;

+

I
~

[
~
X =
N| - NIR

U

R
+
RIRPrR R
1l
|

U
+
+
I
o

N| =

I —1faX=bY = c?and b? = ac
27X
Z+x
Sol Leta* =bY=c* =k (say)
a¥=k b=k =k

thenS.T.y =

1 1 1
>a=kg b=ky c=k;

Given b% = ac

2 1 1

=>ky=k;";

2 1 1

=2 —=_ +

y x z

2 z+4+x

= = =

y XZ

y XZ

= — =

2 zZz4+x

Sy 2XZ

y_Z+x
HW @ If 3= 5Y = (75)*
h h s
Show t atz—2x+y

@ If 3**1 = 972 find the value of 21**
Sol (D Let3*=5Y=(75%=k
1 1 1
=3 =k3 5=k, 75 =k3
1
=3 x5 =k;

1 12 1
= k3 - (ky) = k3

1
z
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Exponents (Level-2)

1 2 1

= ky -ky =kz
1 2 1
:@*;—@
1 2 1
= — 4+ — = -
x Y z

[diagram: division of 75: 5 — 15,5 — 3]

y+2x 1
= = —
Xy z
Xy
:>y+2x_Z
Xy
C2x+y

R4

@ Given 3**1 = 9%=2
= 3x+1 — (32)x—2
= 3X+1 — 32X—4
>5x+1=2x-4
=>1+4=2x-xX
=>5=x
S x =05,

21 =21 = 2° =64

214X [circled]

1
- (0.001)3 = __.

1
= [0.1°]3
= 0.1
1
(or) (0.001)3
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Exponents (Level-2)

oe]| Hl\u’a| -

Vam = an
‘ Sy s
g

[y

I
N
N——

U]

mm|ﬁ

= (—)°

2
B 3125
= 4\/2
m
ar
Ans: [circled]

| - 15% =125 and 10¥ = 0.001, find x and y
Sol 5%*=53

=3x=3

=>x=1
10 = 1073

=>y=-3

0.1= 1 107"
10

—1fx = 2% + 22 then show that x> - 6x = 6
Sol 3= (2% + 22)3
=3 = (237 + (23 + 3-25 25 (23 + 23)
=2+22+3:2(x
X3 =2+ 4+ 6x
x> - 6x=6 [double underlined]
(a + b)?
=a>+Db?+3ab@a+hb) v
H.W

1 12 2
@ If x = 3 then the value of (x3 + x™3)(x3 + x"3 - 1)
@ If 257" = 521 - 100, find x.
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Exponents (Level-2)

1 1 2 2
@ Sol X3 +x 3)x3 +x 3-1)

1 1
x3)* + (x°3)°

X + X7

X+ =
X
1

=3+ _

3
10

3
(a + b)(@® + b® - ab)
= a3 + b3 [double underlined]

1
X3 = x0 = 1 [double underlined]

Wl =

X

@ 25¢ 1 =521 _100

X 2x
525 57 00
25 5
X X
:£=£—100
25 5
100= 25" 257
5 25
100 = 25 - 1)
5 25

= 100 = 25’%%) [4 and 100 cancelled to 25]

= 252 = 5¥

= X = 2 [circled]

- Solve (E)" (E)Z" _ 8l then x =
3 2 16

x 2x
2_ X 3_ = — [crossed out] (2)2
3* 922x 16 4
3* 3
=2 =[5
2% 2
3 3
= (2= (= 4
(2) (2)
X = 4 [double underlined]

(WH3”%5”=éf
2 2 2

3x_ 34
=>(§)—(E)

= X = 4 [double underlined]
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Exponents (Level-2)

I N (256)0.16 x (256)0.09 =

— (256)0.16 + 0.09
— (256)0.25
1
= (493
=4
Ans
0.25 = ﬁ = 1
100 4

| ~10% = 25then10Y =

Sol: (10Y)? = 52

10V =5
1
107

Uy

vl

4 1
HW -®{83+2%5=__
@ If 81 = 64 then 3%

4 1
D873+27%3

@8 =64

=X =

Now 32x+1
— 32(1)+1

=33
=27
-z
(-5)3=—
2
= (-27)3
2
= (-3’13
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Exponents (Level-2)

= (-3)°
=9
b

a—n_ n
E) _(E)

—~

1
5 [circled, marked x]

~ 1000

1 11 1
(=) 3]7=7"thenm=-_,
| [{(72) 1 3]z 3

1
(7T 3

Sol 3 =
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Exponents (Level-2)

1

=>x3; =8

=>x =82
2\/7/4/64/£
4

15-15_3

10 2

=X =64

- 1f 1623 = 64**3 then 4272 = __
(42)2+3 = (43)<+3
o 44x+6 _ 43x+9
=>4x+6=3x+9
>4x-3x=9-6
=>x=3

4242 = 4572 = 4% = 256

5x 2
—>If3 X 81“ X 6561 = 3"thenx = .
32x
Sol 3% x (3%2 x 38 = 37
$33Xx38x38=37
= 33X x 316 — 37

= 33X+16 — 37

=3x+16=7
=>3x=7-16
= 3x=-9

= X = =3 [circled]
[diagram: repeated division by 3: 6561, 2187, 729, 243 — 3°]
n
HW @ /o7 =1024then3?G7 9=

5n+2—6X5n+1
13x 5" —2x50*1
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