2. Laws of Indices

Let us Work Out 2

1 A. Question

Let us find out the values:
; \5/2 =3
(5v8) x(16)2

Answer

-3

('sﬁfzx(m)_z

1 B. Question
Let us find out the values:
-1

-{(125)_2x(16)__23}?

LN



Answer
-1

{uzsrjxu6f§}?

= (53 {_2] % 24><_;)—§
1
= (5_'5 e 2“5)_3
1
=(5x2)%%
=(10)1=10

1 C. Question

Let us find out the values:

43 x| 23 x3% |+ 94
Answer

Ly o1t
43 x| 23 x3% |+ 04

1 1
, [2x#]

=4I X —F—
32x3
1 1
1 EEXSE]
= 43 X T
3z
1 1
= 43 x 23
1
= (8)3
1
=233 = 2

2 A. Question

Let us simplify:



(8&3 27x 3)}(64;13 27x 3)

Answer

a’ +27x7 ) x(64a-" 27x 3')

(&) & (Lo E
() *(eny)

(za)a (4a)3 :
(3 x —) (3 X )2

(Ea)gx(x) (42)* x ()3\)"
=) ()]

1

1

2 B. Question

Let us simplify:
s3] 3
) |-
Answer
S| 3
) |-



=X 5 =X
2 C. Question
Let us simplify:
{2yt
Answer

{2~Hh !

Gy

-

=2

2 D. Question

Let us simplify:
3’«\.I'a_".bx Wb e x 3’1..“:_".::1
Answer

3 3 3 £ 1 3
a .bx Wb TT.cx e T .a

2 2 2
= (a aixbxb Ixcxc axa)

2 2 2
=alIxbl3Ixcl3

1
= (abc)z
2 E. Question

Let us simplify:



8|

1

m__
4 4 xaf22™
’) ,\f‘)—m

Answer

1 k E
4" faom
2427

1
m+ 1% m

g{m+l -_-T-
2 4 X 272

I
21—7

_ (221n+%+%+ 1—1)%
_ 2m 4+ m i
= (22

1
— (231‘:1)5 — 23 =8

2 F. Question

Let us simplify:
1 4
03 lﬁi "[LJ 3
6" 27
Answer
I 4

I n ——
5,18 (L)3
67 \27

"



1 4

gy 20 (L)‘i

B (2% 3)-2" \33
21

-9

8 272 x 372 X (3“‘)
= 3(=9+2+4),, 9(1+2)

3

8
27
2 G. Question
Let us simplify:

a 5 b 5 c 5 5
X AR b4 L g i X Ao o h
(_b)a ab=h x(_)h he=r x(_ﬁ)c ca-a

X x°© X

Answer

a 5 by 5 c o, 5
X L atsab-b” X bfshosct X L cficasa
(—) x(—) x(—)

X

_ [X)a_baz+ah+ b2 x (X)b—chz"'h“' c2 x (X)C_ac2+ca+az

— (X){az +ab +b?)(a-b) W (X){bz +be +c?)(b—c) % (X){CZ +ca+a’)(c-a)
a®+ab +b%)(a-b) + (bZ + be + 2 )(b—c) + (c® + ca + 2% )(c—2a)
(x)

{a®—a’b +a’b—ab® + b%a-b? + b-bZc+ b%c—bec® + *b—c? +
a_,.2 - J- - -
=(X) +c®—c“a+ c“a—ca® +a“c—a”)

=(x°=1

3 A. Question

Let us arrange in ascending order.
1 | 1

52,104, 6°

Answer

In this type of problems we try to make the powers same by taking LCM of
them.



Here, -, -, - are in the powers .

[N
|

e |

So, we take LCM of 2, 4 and 3.
4=2%x2
2=2x1
3=3x1

LCM=2x3=6

1 & =]

1 1
Now, 53 = 53%; = 51z = 156251z = ‘315625

1 1.3 3 1
10z = 102"3 = 101z = 10001z = ‘{1000

=l

1 1.4 1
63 = 6372 =612 = 129612 = {1296

Here, all the numbers are having same power.

So, in ascending order we have

1z

/1000 < *3/1296 < V15625

1

1 1
Hence, 10z < 63 < 5=-
3 B. Question

Let us arrange in ascending order.

| —

bt | —

tar | —

3-,

-

.8

Answer

In this type of problems we try to make the powers same by taking LCM of
them.

Here, -, -, - are in the powers .

[V
B |

e |

So, we take LCM of 2, 4 and 3.
4=2%2
2=2x1
3=3x1

LCM=2x3=6



1 4 =] 1

1
Now, 3z = 33%: =31z =811z = '¥/81

Here, all the numbers are having same power.

So, in ascending order we have

1z

W64 < /81 < V512
1 1 1

Hence, 23 < 33 < 82

3 C. Question

Let us arrange in ascending order.

260 348 436 524
Answer

We will try to make the powers of the same . We can write
260 = 5512 = 312

348 = 3412 _gq12

436 = 4312 = 6412

324 = 3212 _ gl2

Now, we can clearly see 912 < 3212 « 412 < g112
So,37% < 280 < 43¢ < 348,

4 A. Question

Let us prove

. v q Wt
at a’ a¥
— | x| = | X| = =1
a af at

Answer

SR RE

LHS =

]




- (aq—l"’ w 3t P % ap—qr)

= (@Pa7Pr x 9r9P x 37PTA)
= (@Pa Pr+ar—qp+rp-rq)

= (a%) =1 = RHS
Therefore, LHS = RHS

Hence, proved.

4 B. Question

Let us prove

\ ¢

x™ x" X

- — - =1

x" X x™
Answer

. f=f \ 1+1 . l=m
m f ¢
X X X
LHS=| — -
x" X x™
— (Xm—nm+ n X Xn—lr1 +1 5 Xl—ml+ m)
_ (sz—nz x an—l x Xl—mz)
— [sz—nz +n-1+ 1—1n2)
= [XD) =1 = RHS
Therefore, LHS = RHS
Hence, proved .
4 C. Question
Let us prove
| m+n—1 = -m ;o fem-n

x™ x" X'

X X X
Answer
LHS _ (%)HH- n—1 y (i)n+ 1-m y (%)1+ m-n

X X X



m+n-—1

— (Xm—n X x0~

2

qn+1-m Xl_ml + m—n)

z z z
m-—n“—m+n n“—1-—mn+ m 1-m“—n + mn
= (x X X X X )

2 2

— [:Xm —n*-m+n+n®—1-mn+1+m-m

2 2

— (Xm —m-—m+ m + 112—11

=(x%) =1 =RHS
Therefore, LHS = RHS
Hence, proved .

4 D. Question

Let us prove

2—1‘1 + mn)

_n+n+mn—-mn+ 1—1)

1 1 1 1 1
_ (a{ﬁxﬁ] % a7 x a{ﬁxﬁ])

1

1 1
- @TVED TR ey

1

1 1
- (T D T EHTD)

1

1 1

1 i
= [aTE2 5=

{.

{y—x) z—x}]

Z—X—¥ + X

1 1
= [aTwe2 Ty

1 1,

=) ]

= [aTEa T

1 f.

Z—¥
Tz |

1
= [aTED T

—(y—-2) )
y—x){z—x) ]

1

1
= [a TV e ]

1 1
— [TV e



= (a%) =1 = RHS

Therefore, LHS = RHS

Hence, proved.

5. Question

Ifx + z = 2y and b? = ac, then let us show that a¥2 b%* ¢XY = 1.
Answer

Given that x + z = 2y and b2 = ac

We can write from x + z = 2y

X+2

=2 ..eq(1)

Now, b2 = ac

X+ =z

=h ¥ =ac

X
=+
¥

=
= by ¥vy=ac

x z
=hbyxbhy=axc

Now, we can write as
x z
7 = pyand - — {7 --eq(2)

Now, LHS = a¥y7% b2 X XY

x¥—2 zX°¥

=by xb**xby

XZ ZX E

X
—b¥¥ ¥y xb* X xby ¥

XZ EX
Xi— +Z-X+—2
¥ ¥

=b
XZ XZ

=b(x—x +z—z + ———)
y ¥

=b%=1=RHS

Therefore, LHS = RHS

Hence, proved .

6. Question



Ifa=xyP™1,b=xyd 1 and c = xy™ 1, then let us show that a9 b"P cP~4 = 1,
Answer

Given,a =xyP 1, b=xyd 1 and c = xy™!

Now, LHS = a9 T b P ¢P-4

= (xyPT )T x (xyTT)TF x (xyH)PTE

= (x1 Ty~ ¢ xT-Pyla-U-p) 5 xp-ayr-Dip-q))

= (xQ T+ TP+ P~Qx yPI"Pr-q+ I+ qrogp-T+p+proqrop +q)

= (x99 PP + 7T ¢ yP-PQ+ I—T—Pr +Pr+q-q—qr+qr-p-q)
=xOxy0=1x1=1=RHS

Therefore, LHS = RHS

Hence, proved.

7. Question

1 1 1
If KE _ b — ZE and xyz = 1, then let us show thata+b +c=0.
Answer
_ 1 1 1
Given XE _ b = ZE and xyz =1
1 1 1
Letyz = yo=zc = k

Therefore, Xj: =k

x = k% ..eq(1)
1

yb= kK

y = kb ..eq(2)
1

Zc = K

z = Kk°..eq(3)

Now, xyz =1

= (k*xkPxk)=1



(from eq(1), eq(2)and eq(3))
= (ka +b+ C) =1
= (ka+b+t:)= kﬂ

We know that if base of the exponents are same then the powers are also
equal.

Therefore,a+ b +c = 0.

Hence the relation is proved.

8. Question

If a¥ = bY = c% and abc = 1, then let us show that xy + yz + zx = 0.
Answer

Given that : -

a¥=bY=c?=kandabc=1

a _ b —
Formula used: - (a1) if ™ = ™ then® = b

(b1) m® = 1
A=k )
b = k$ ......... (ii)
c=1ki... (iii)

multiplying (i),(ii)&/(iii) we get

1 1 1
= abc = kx"¥"z using formula (a1)



1 1 1
=2=0=—-4+ -4+ —
X y Z
Xy + VZ + XZ
=0 =
XyZ

=0 =xy + yzZ + XZ

9 A. Question
Let us solve:
49% = 73
Answer

Given that 49% = 73

_ b
Formula used: - (al) ifmaL = M thena=b

Solving it

495 = 73

We can write 49% = 7
2% _ 3

Then ,? =7

Using the formula (al)

=2Xx = 3

9 B. Question
Let us solve:

X + 2 + 2X—1 =9
Answer

Giventhat 2X*2 +2x1=9



a _ b
Formula used: - (al) if ™ = M thena=b

2X+2+2X—1=23+1

=252 + 2%t = 2% + 2°

Using formula (al)

XxX+2 =3 ¥x—1 =20

x=1

9 C. Question

Let us solve:

2x+1 4 ox+2 =48,
Answer

Given that

2:\(+1 + 2x+2 = 48

_ b
Formula used: - (al) ifIIlEl = M thena=b

:;_2!{+1+ 2!{+2 — 24‘ + 25

=x+1=4_,4x+2=5

9 D. Question

Let us solve:

42%
Ix-1 4

H._:!-}i

i

""4’{.4

Answer

Given that



42}{

qﬂ-}i

i

2—1}: .43'}"_1 _

_ b
Formula used: - (al) if m* = m thena=b

P q _— p+q
(bl) mr.m m

24}:_ 26.\’—2- EBK — 243

= 24.\'+ 6x—2+3x _ 24};

= 13x— 2 = 4x

=90x = 2

9 E. Question

Let us solve:

0.81F =27°7%
Answer

Giventhat9.81* = 2727%

Formula used: - (al) i

(b1) mP.m% = mP*4
— g g2x — 26 _ 3x

= 34‘H+2 — 36_33
=4y + 2 = 6—3x

= Jx = 4

a _ b -
fm? = m° ond =



9 F. Question

Let us solve:

Answer

GIVEN THAT p3x+4 _ 29 _ 210

— mb —
Formula used: - (al) if M = M° thend =

(b1) mP.m% = mP*4
= 2%¥+4 — 5§12
— 25.\'+4‘ — 29

=5x+4=9
=>x=1
9 G. Question

Let us solve:

62x+t4 - 33x ox+8
Answer

Given that 62X+ 4 = 33x 2x+8
_ b —
Formula used: - (al) if m® = M” thend =

— 32x+4_22x+4 — 33x.2x+9

:~2x+-’-}=3:{andzx+4=x+8
= X =4

10 A. Question



The value of (0.243)%-2 x (10)%-6 is
A.03

B.3

C.09

D.9

Answer

a _ b —
Formula used: - (al) if m= = " then® =

P M9 = p+q
(bl) m*.1m m

(0243)02 x (10)06 = (0.243)5.(10)3

3 3

= (243)%. (10)575

— (243)

10 B. Question
1 1 1,
Thevalueof 27 % 273 x (16)zis

A1l

B.2

b |

Answer
a _ b —
Formula used: - (a1) if ™ = ™ then® =

P m9 = p+q
(bl) m*.1m m

1 1 1
=22 x 272 x (16)2



= 232.272.22
1 1
= 23.23.2°

Hence, option (c) is correct.

10 C. Question

If 4% = 83 then the value of x is

A.

1D |

2| o

C.3
D.9

Answer
a _
Formula used: - (a1) if ™ = ™

P mv = P+q
(bl) m*.1m m

From (i)(ii)

= 2¥ = 2°

10 D. Question

b _
then® =



If207° = l _then the value of (20)%% is

AL

49
B.7
C.49
D.1

Answer
a _ b —
Formula used: - (a1) if ™ = ™ then® =

P m9 = p+q
(bl) m*.1m m

207 = L
7
. 1
T 207x
=7 = 20%

S0,20%¢ = 7% = 49
10 E. Question

If 4 x 5% = 500, then the value of x* is
A.8

B.1

C. 64

D. 27

Answer
a _ b —
Formula used: - (a1) if ™ = ™ then® =

P M9 = p+q
(bl) m*.1m m

22.5% = 5,107



= 2% 5% = 5 52 27

-

According to question
=x* = 3% = 27
11 A. Question

If (27)* = (81)Y, then let us write x : y.
Answer

— b —
Formula used: - (al) ifIIlEl = M then? = b

1) mP.m% = mP+4
(27)* =33 ... (i)

(81)Y = 3% ...... (ii)

From (i)&(ii) we get

33x = 34y
=3x =4y
x 4
= - = =
y 3

According to question
xiy =4:3
11 B. Question

If (5° + 0.01)2 - (5° -0.01)2 = 5% then let us calculate the value of x and write
it.

Answer
— b —
Formula used: - (al) ifM* = M° hend = b

P m9 = p+q
(bl) m*.1m m

(c)(a + b)? = a*> + b? + 2ab



(d1) (a—b)? = a* + b*—2ab

(5> + 0.01)2—(5°-0.01)? = 5%

Using formula (c1)&/(d1)

= 5>2 + (0.01)* + {2.(5°).(0.01)}—5>?—(0.01)* + {2.(5°).(0.01)} = 5%
Using formula (b1)

= 4.(5°).(5)7%.(2)% = 5%

= 5% = E* from formula (al)

=X =3

11 C. Question

If3.27X = 9% * 4 then let us calculate the value of x and write it.
Answer

— b —
Formula used: - (al) ifmaL = M then® = b

3.27% = 9¥+4

= 3.3% = 9¥*4

_, 33x+1 _ g2x+8

Using formula (al)= 3x + 1 = 2x + 8
=X =7

11 D. Question

Let us find out the value of J 2 and write it.

Answer

— b —
Formula used: - (al) ifMm* = M° ypepd = b

P mv = P+q
(bl) m*.1m m

Solving the equation



Il
]
] .
2|~
i S
b =

11 E. Question

3
Let us write explaining the greater value between %33’ and {33 } with reason.

Answer

Given equation are 33° and (33)3
Let as find out the value of

3 = 27

27% = 19683 ...... ()

327 = 7625597484987 = 33°
Now if we compare 327with 273 then
327 > 273

From (a) and (b)

33 > (3%)°

Therefore are 33° = (3%)2 from comparing the exact value.



