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Exercise 8

Simplify the following (1 to 20):
1. (i) (81/16)3"

Solution:

(81/16)3%4

= (329

= [(3/2)7*

= (3/2)34x4

= (3/2)®

= (2/3)*

= 2333

=(2x2x2)/[(3x3x3)

= 8/27

ilba

rq Bl y—
" (157)
Solution:
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3
45

= (5/4)%* 23

= (5/4)?

= (4/5)

=16/25

2. (i) (2a?p?)?
Solution:

(2a3p?)?

=233 p 23

= 8a'b®

(ii) (@™ + b™)/(ab)"

Solution:

a !+ b1
(ab)~!

3. (i) (x"y")(x" +y)

Solution:
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ety L4y
1 .
T 1 " vy
— XL
;Ly Ty xr+y
|
_;F'I-y

(ii) (4 x 107) (6 x 10%)/(8 x 10™°)

Solution:

(4 x 107)(6 x 1079)
8 x 1010
4%x6x 10" x107°
8 x 10
24 x 10779
8 x 1010
10°

3x — =3x 10271 =3x10"%
1010

4. (i) 3a/b™ + 2b/a™'
Solution:

3a/b™ + 2b/a’

= 3al/(1/b) + 2b/(1/a)

= (3ax b)/1 + (2b x a)/1

= 3ab + 2ab = 5ab
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(i) 5°x 4" + 8"
Solution:

50x 41+ 8"

=1x (1/4) + (2)3*'»

=%+ 2

=(1+8)/4

=9/4=2Y

5. (i) (8/125)"?

Solution:

(8/125)
=[(2x2x2)/(5x5x5)]"
= (23/5%)13

= (2/5)3x-1/3

= (2/5)"

=5/2=2"

(i) (0.027)"?

Solution:

(0.027)"

= (27/1000)"?
=[(83x3x3)/(10x 10 x 10)]"?
= (31033

= (3/10)**"3

= (3/10)"

=10/3

6. (i) (-1/27)23
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Solution:
(-1/27)2R

= (-1/3%)%°

= (-1/3)3 %23

= (-1/3)*?

= 3y

=9

(i) (64)27 + 97372
Solution:

(64)273 + 932

We can write it as
= (4%)28 + (32)32
By further calculation
=4 3%23 + 32x302
So we get
=42+33

=42/ 33

It can be written as
=1/42/1/3°

= 3%/42

We get

=27/16

=111/16
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We can write it as

(3x3x3)% x(2x2x2)F
B (2x 3x3)7

By further calculation

Sowe get

B (3)%" x 1
- 1x3™m

It can be written as

= (3" x (3)

= 32n+n

= 33n
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By further calculation

[5] n+l)+ [5]2)-(2?1
" - ()
_ (a7 - [ )5e

- [5]9“ +4 _ (5)2n+2

On further simpli fication

_ (BB - (B)"(6)°

5. [25)?1 1 25[512?1 B [5]2”[5)4 _ (5]2?1[5)2
(i) 5.(5)2n+3 — (25)n+1 Taking out the common terms
We can write it as (5)2[(5)* — (5)?]

5.(5 x 5)"F — (5 x 5).(5)™" —(5)2](5)4 — (5)2]
T 5(5) — (5 x5)nFl Sowe get

(52 — (5)%.(5)™
) [5]'??': +3 _ [5]2{?1—1}

12525
625 — 25

= 100/600

=1/6

Solution:
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On further simpli fication

| 1.1
=[— = 2|2
o T
1 4.1
— [ w —]-
2x2x2x2 1
m[g‘—l{ . .}—2]{; So we get
, = 4.1
It can be written as =115
4 _o 1 1.1
=[(2x2x2}7 +(2)7 :[E]?
By further calculation We can write it as
T = L [
= |2 JXTI - F] == % =|Z
I, | B
=[(2)* = 2]z = [=]**2
()= 5]
= (1/2)’
=%
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2 i
= (=) —(z) " +1
G-
I't can be written as
_ 3 X ; 1 + 1
272 (g
Y : +1
4 Ixixixg
We get
S
1 ()
. 9 1x16
s 2T o I = - — + 1
(i1)()*° = (7) 72+ 5" 4 1
8 4
We can write it as By further calculation
. 9
_3)(35(32{;3 J.X'J._g ) = ——16+1
=) ) ! “91
3 03 3,y 1 1., —2_1;
e = 2 LA e e S
(Grgxg) T —gxg+l 4
By further calculation Taking LCM
9 — 60
3 42 L.o_s . =
— _ i o 4= = l F
GPP 1772+ i
3 F 2 1 Do 2 . = -
= (=) — (=)= ] ;
R i
L3
So we get - _12_,_1

9. (i) (3x2)? x (x?)3
(ii) (8x%)"™ + x™°,
Solution:

(i) (3x7)° x (x°)*°

We can write it as
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- (3)%(=?)?
By further calculation

1 [i]
T Bx3x3) x (@) " F

Sowe get
1 6

= —— X

27 0

ﬁﬁ

27 2%
1
27

(") (8X4)1/3 = X1/3

We can write it as

(2 x 2 x 2)3
z3

()3

By further calculation

(23 ()}

x¥
= (2)'(x)375
Taking LOCM
= (2)! x 27
=2 x x33

So we get
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=2 x x!

=2 xx

=2X

10. (i) (39)° + 3% x 35 + (1/3)2
(i) 952 — 3.(5)° — (1/81)""2
Solution:

(i) (32)° + 34 x 35 + (1/3)2

We can write it as

(ii) 952 — 3.(5)° — (1/81)2

We can write it as
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[ [

By further calculation
5 1
— 3 2}(? . 3 _
[ ) [% w %)1{12
1
_ 3
=(3)"-3— l]EX{s
0
Sowe get
1
S
()
1
=3x3x3x3x3)-3- %
(5)

Here

=243 -3 —(9 x 1)/1

=240-9

=231

11. (i) 16%4 + 2 (1/2)" (3)°

(ii) (81)% — (1/32)25 + (8)"® (1/2)"" (2)".
Solution:

(i) 16% + 2 (1/2)" (3)°

We can write it as

1
)

—(2x2x2x2)T+2x % 1

(

| R ]

By further calculation
: 2

= (2)7 +2 % T x 1

So we get
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= (2)° + 4

=2x2x2+4

=8+4

=12

(il) (81)%% — (1/32)%5 + (8)" (1/2)"" (2)°

We can write it as

—(3x3x3x3)7—(

22w 2w2w?

By further calculation

1
= 27 — +4
(3)2
1
=2T—y—5 +4
7 X7
Here
1
=2T— 7y +4
1
4 =1
=27 ——+ 4
1
=27-4+4
=27
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1
12.(1)(— :
5[11-3 — 6 % 5!11-1

0 2

Solution:

e B -2 1 W25
() (=)¥ + = + (o)’
125 (Bt Vel

We ean write if as

_,4x4x4;3;_ 1

T VB x B x5 (dxdedxdyi

P EL LR

+1

:f-lx-lx-l}_n;+ 41

AxAxD

By further calculation

fi]:h-!é -

- ]

7T+

| = on

(

\:..'!I'—l —n
.I,_

So we get

1, 5x1
O
l 5
24 We get
._I_ f._l:}'!

On further simpli fication — 5 +1

+1 Taking LCM

| _5—-:—4
T4
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L 5.(25)m L —25.(5)
(i) 5.(5)2n8 _ (25071

We can write it as

5B —6x 55
9 x 5" —4.5m

Taking 5" as common

~5"(5% —6 % 5)
519 —4)
By further calculation
5% — 30
5
125 -30
5

Sowe get

13. (i) [(64)2° 2 + 8"
(ii) 3" x 9"*1 + (3n-Tx 9"-1),
Solution:

(i) [(64)2° 22 + 8712

We can write it as
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1 e
a1

By further calculation

:[(:1><:1><:1)~'3-5><

3= 5 1 . —_51
=[5 x o5+ 1]7
= [P x {17

Sowe get

1 _
:[:1>~<:1>~<;—1>~<1]Tl

=[4x1x1]"

= (4)"

Here

= (2 x 2)™"

= (2P

=(2)

=1/(2)

=%

(i) 3" x 9"+ 1+ (3"-1 x 9" 1)

We can write it as

=3"x (3x3)"* T+ (3T x (3x 3T
By further calculation

=37 x (3201 = (30 x (32 1))
=37 x (3P 2+ (30 % (3)7)
So we get

- (3)n+2n+2 = (3)n—1+2n—2
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= (@) 2+ (3"
Here
= (3)en+2-an+3
=@y
We get
=3x3x3x3x3
=243
VI VIS (L)
V64 2
3
i) .

14.(i)

Solution:
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(0 22 % /256 1. _
? :
.5.-'5‘:1 2

We can write it as

[T

_ (@i x @01,
C (64)3 2

By further calculation
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= 1
D+ @y
So we get
G, 6 —G 0
@ x @7
. . = Bwdel
[__)B_Qx—'l_%xgéxig x:;
W o 2 _ ) . (2)°
We can write it as T
Here

—His

3)-& -3 3 2)*
:[]fx[zxzjfx[:ix]x[] Lol
(2%2)+1+ gp =

By further calculation 1

—r=
[iS8]
—_

-~

B Ex (22T x (377 x (2) 4
1+ 1+

Solution:
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We can write it as

2

(2%x2x2x2x2)F x(2x2)71x(2x2x2)3

= T . 1
(R TTIE

By further calculation

[

1
2w 2

f4x4x4}T
_ (@22 x (21 x (2)!
= T. 1

-‘1 - {4}3?:;

On further simpli fication

~1xﬁrx2
T
Hr

pw*

So we get

4><%><1

1 ;
4—>‘:‘-1
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52{1‘—'5} » (25]—7—21‘

() —o5y=

We can write it as

B 52{1‘—'5} % [5 x 5]—7—?.1‘
N (5 x5 x 5)

By further calculation

(5)%
(5]2;1:‘—12—14—4;1:
- 6r
(5) (5)%2

So we get — (5)b=
= 56x—2—6x
= 5'2
= 1/(5)2
=1/25

7211—3 _ [49] n+2
(343)w 1)

(ii)(27)5 + (32)°® + (0.8) L.

16.(i)

Solution:
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N '-2n--3 _ [49]1:-—2
1) ((343)"=1)273

We can write it as

B ?!n—il _ {? w T}H—E
(TR T x T2

By further caleulation

HT}:E n+1} }%
_ (@) (e
- {T}.‘;{:wnx%

On further simpl fication
_ @@ -
- (T}E{rrﬂj
(7 [(7)* — (7)]
(7)211_(7]2

So we get
THRTHT=TxTHrTxT
{713 — {7}4 = % 7 So we get
(7)? _TXTT-Tx7) Ix(T—TxT)

It can be written as N TxT - 1
=7-7x7
=7-49
=_42

(i) (27)* + (32)°2 + (0.8)"

We can write it as
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4 1
= (3x3x3)7+(2x2x2x2x2)" 4 —
( )+ ( L

By further calculation

4y d 1
— 3 J}CE- 2 =08
(377 + (2)7 + 52
10
=3+ (2" ry

Sowe get

e | L

=(3x3x3x3)+(2x2x2x2)+
D

=81+ 16+ -
4

On further simpli fication

97 5

1 - 4
Talking LCM

9T x4+5x1
N 4
_388+5

=08.25
17.(1) (V32 — v5)5(v/32 + V/5)3
(ii) (x5 — x 7)(xF +1+x 3),

Solution:
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(1)(V32— V5)3 (V32 + V)
We can write it as

= [(V32 - VB)(vV32Z + V5)]3
= [(vV32)’ - (VB))3

By further calculation

= (32— 5)3

= (27):

)

Sowe get
—(3x3x3)3
= (3)™5
=(3)!
=3

1 1

(ii)(z% — 27 5) (2% + 1+ 27 3)

We can write it as

So we get
By further calculation '
= (@) — @by BCR
_ 9% 8 :x_:l;
18.) (o) . (e
+ b+ +
e e
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Solution:
M | h $1
() (S ()™ ()"

We can write it as

= (") (O ()
By further calculation

= (X)) (x)"=m_(x)0-min

= Xml—nl Xnm—lm. Xln—mn

So we get

- Xml—nl+nm—|m+|n—mn

We can write it as
- (Xa+b—c)a—b. (Xb+c—a)b—c_ (Xc+a—b)c—a

By further calculation

= X(a+b—c)(a—b)_ X(b+c—a)(b—c)_ X(c+a—b)(c—a)

2_p2_grabeib?—e?_ghractel—a?—_pesab
Sowegetzﬁubmbchcubmcu r
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e ;'I: 'Fﬂ- . :E?t
'FT!- ?I
x" +b

|—|-|.

(.'.

X +abh+h? 2,2
[llj[Fja a [xc] c+c? [F]c AC+a
- xa a2 X 2 x" - 2
[lllj[Thja ab+hb .[x_cjh be+c [ch ca+a
Solution:

E.] im “T"t e x?n wl “T"_ﬂ
‘1}' M \Iu' T \Iu' j:i

We can write it as

— r’{.‘/'mi—m. ’“{;/ﬁm—n. ’{f/m?t—i

By further calculation

[—m m—n n—I

:ﬁrmlﬁmn Iﬁnr

Sowe get

nl—-mret+im—ni+mn—Im
= Tmn
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:grll

(i)

(i} I
a 2 I H
jb +he+o (

a?+ab+h? (
x° 't

]cz +ac+a’

We can write it as

_ [:mu—b ) al+ab+b2 (mb—c] B +be+cl (mc—uj el ne+al

By further calculation

_ m{a—b}{uz+ﬂb+b2} . m{b—c}{bz+bc+cz]| . m{c—u}l{cz+uc+412]|

5 % 2% 3 3 g
— b..’fb"b e e

Sowe get

e

=x°
=1
b
(ﬁi](m_:]az—u,b+bzl(m_c]bz—bc+czl[m_:)c3—m+uz
T xT T

We can write it as

_ ($u+b)uz—ub+b3 . ($b+.:) BE—hespl . (mc+41) ef—pn+a?

By further calculation

$|[41+b}|[412—ub+b3]| .:f:'ibﬂ}{bz_bﬂﬂz} . $l[c+u]||[c2—m+412]|

3 3 3 3 3 K
— gt +h .Jp”b +r ot i1

So we get

_ bt bttt v

k] 3
:mm +2p% 4 2t

_ $2(33 +b5+c%)
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20. (i) (@' +b") + (a*-b?)

LU
14+a™™®  14am ™

(ii)

Solution:
(i) (@' +b")+ (a®-b?

We can write it as
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1 1 1 1
Gt @
Taking LCM _bta _ (ab)(ab)
& T—abra)
b+a b2 — a2
= " )= T ) Sowe get
. 1 ab x 1
By further caleulation — =  —— =
V] 1" h—a) x 1
_b+a a’b? _ab
ab h? — a2  b—a

(ii) 1 1

: l -+ ﬂ'"'_n + l L ﬂ.ﬂ—ﬂl‘

We can write it as

1 |
a0 4 gin—n + al L pft—m
| |

T gih—m 4+ gm—n + git—n 4 gh—m

Taking out the common terms

1 |
qin l:ﬂ'_"' 4 a—rt‘j ' ﬁn(ﬂ.—n L opg—m }

By further calculation

B | N |
Tam(L + L nfl . L
“ |:r.l:""‘ + u:"-ll “ l:::” ' u"‘j
Taking LCM
1 1
g™ _ 'r Lt _'_'r o
a" (=) o' ()
n."l-ﬂ ﬂ'"l-“
- m n m + T I n
a™(a" +a™)  a"(a™ + a")
On further ssmpli fication So we get
_ a" N a™ ~a'+a” a™ +a"
= ':ﬂ-“ +ﬂ!":| ':ﬂﬂ’l a ﬁ,ﬂ] - am + a™ - a™ + g

=1

21. Prove the following:
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(i) (@+b)'(a* +b"')=1/ab

(ii) X+y+z — vz
x ly 1Ly lg 1 pgix1 v

Solution:
() (@+b)' (@ +b")=1/ab
Here
LHS = (a+b)" (a'+b")
We can write it as

1

= @+ +7)

Taking LCM

1 b+a
- [a—i—b]1[ ab )

By further calculation

B 1 a+b
a+b ab
_1
ab
= RHS

Hence, proved.
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 rxty+=z
- 1 1 1
E-i—,;ﬂ-g

Taking LCM

Tyt

LT ETY
Yz

r+y+z = wyz By further calculation

(ii)$—1y—1 FIPPE P e g

Here (z+y+2) X xyz
(z+2+vy)

rtyt=z (2 +y+2) xxyz
eyl oyl 4 o1l = (z+y+2)

LHS =

We can write it as So we get

__rryTe |l % xyz
— TI 11, 11 =
Tyt 1

Ty T

= xyz
= RHS

Hence, proved.

22. Ifa=c* b=a*and c = b, prove that xyz = 1.
Solution:

Itis given that

a=c,b=a‘andc=0"

We can write it as

a = (bY)* where c = b’

So we get

a=Db”

Here

a = (a")”

a1 = gz
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By comparing both

xyz =1

Therefore, it is proved.

23.Ifa=xy?~', b=xy% 'and c = xy" ', prove that
a%"". b""P.cP =1,

Solution:

It is given that

a=xyP!

Here

Q¢ "= (Xyb_“)q_r = x9-T, y(q—r)(P—1)
b=xy' !

Here

b =P = (xyd~ ')y ~P=x-P, y@-N-p

c=xy '

Here

Cp_q = (Xyr_1)P—q = XP—Q_ y(r—1)(p_Q)
Consider

LHS =a% " b"~P. cP~ ¢

Substituting the values

= Xq_r. y(q_r)(p_1)_ Xr_p. y(q_1)(r_p)_ Xp_q. y(r_1)(p_q)
By further calculation

= xd-r+r-p-q y(p—1)(q—r)+(q—1)(r—p)+(r—1)(p—q)
So we get

= X0, yPAPI-a*rHaropror4p i -ar-pta

= x0. yo
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=1x1

=1

= RHS

24.1f 2*=3Y =67, prove that 1/x + 1/ly + 1/z= 0.
Solution:
Consider
2=3=67=k
Here

2=k

We can write it as
2 = (k)"

3=k

We can write it as
3= (k)"

67 =k

We can write it as
6 = (k)"

So we get
2x3=6

(k)™ = (k)™ = (k)™
By further calculation
(k)" = (k)
We get
1x+1y=-1/z

1x+1ly+1/z=0
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Therefore, it is proved.
25. If 2* = 3¥ = 127, prove that x = 2yz/y — z.
Solution:

It is given that

2x=3"=12*
Consider
2x=3=122=Kk
Here

2* =k where 2 = (k)"

3¥ =k where 3 = (k)"
127 = k where 12 = (k)'?
We know that

12=2x%x2x3
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Sowe get
L2 1
— = — 34—
z x oy
1 = 2 By cross multiplication
oy
By taking LCM a(y —z) =2y
— = 2z
y—:_2 o2
Yz & y—=

Therefore, it is proved.

26. Simplify and express with positive exponents:
(3x?)°, (xy)?, (-27a%)23.

Solution:

We know that

(3x3)° =1
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IR S
@)= o =
(—27a%)% = [(=3) x (=3) x (=3)]% x (a”)3

Il
—
I
3
g
L
x
e
X
Qt:l
!
i

27.1f a=3 and b = - 2, find the values of:
(i) a® + b®

(i) a® + b2

Solution:

It is given that

a=3andb=-2

(i) a* +b° = (3)° + (-2)*

We can write it as
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1
=3x3Ix3I+ ——

(27

By further calculation

1
=27+ -
+~'1

Taking LCM

97 x 4+ 1
- 4
108 + 1
4
109
~ 1

= ETE
4
(i) @+ b = (3)2 + (2)°

We can write it as
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Taking LCM

1-8x9
~ T
172
9
!
9

-0

28. If x =10° x 0.0099, y = 102 x 110, find the value of
Solution:

Itis given that

x=10°x 0.0099, y = 102 x 110

We know that
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T \/m'ﬂ x 0.0099
y ¥V 1072 x 110

By further calculation

10% % 102 x 0.0099
- 110
107 % 0.0099
110

Sowe get

B \/mnnnn x 0.0099
- 110
990

110

=9

=3 x 3)

=3

29. Evaluate x'2. y'. 22 whenx=9,y=2and z= 8.
Solution:

It is given that

x=9,y=2andz=38

We know that

X2,y z28 = (9)12 (2)". (8)?°
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= (3)! x = x (2)?

1

I't can be written as Sowe get
L1 2 :
= z 2x2x2)F =3x_-ox2x2
(3 x 3) '{2]1'(“ x 2% 2) >
1
By further calculation =3 X i x 1x2
— EX{F i 2 dx% = ?
= @45 |
=6

30. If x*y?z® = 49392, find the values of x, y and z, where x, y and z are different positive
primes.

Solution:

Itis given that

x*y?z3 = 49392

We can write it as

X223 =2x2x2%x2x3x3xTx7Tx7
xty?z3 = (2)* (3 (7)° ....... (1)

43392
24696
12348
6174
3087
1029
343
49

7

1

e I I " = O I I =

Now compare the powers of 4, 2 and 3 on both sides of equation (1)

x=2,y=3andz=7
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31.If, find x and y, where a, b are different positive primes.
Solution:

It is given that
g1 .
(a®b™ )3 = a” %
By further calculation
)
; - 1 1 1 -
Vabb=1 = o b (@)™ 3. (b) "5 = a® b
. L 1 .

We can write itas {(a)®.(b)"7 =a®.b%

By comparing the base on both sides

2=x
Xx=2
—-4/3 =2y
2y =-4/3

By further calculation
y=—4/3x%=-2/3

32.f(p+q)" (p'+ g') = p°q°, prove that a + b + 2 = 0, where p and q are different
positive primes.

Solution:
It is given that
(p+a)' (p'+q")=pi°

We can write it as
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(S DU

—(—+-)=pq

p+qp g

Taking LOM

1 q+p a b
x| ) =pq

p+q pq

1

— = p"

nq

By cross multiplication
p'q" =p°q°

By comparing the powers
a=—1andb=-1

Here

LHS=a+b+2
Substituting the values

=—1-142
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