Exponents (Including Laws of Exponents)

EXERCISE 5 (A)

Question 1.

Find the value of:
(i) 62

(i) 72

(iii) 4¢

(iv) 5°

(v) 8

(vi) 7°

Solution:

(i)62=6x6=36

(i) 72=7x7x7=343

(i) 44 =4 x4 x4x4=256

(iv) 55=5x5x5x5x5=3125
(v)8=8x8x8=512

(Vi) 75=7 X7 x7x7x7=16807

Question 2.
Evaluate:
(i) 23 x 42
(i) 23 x 52
(iii) 32 x 52
(iv) 22 x 32
(v) 32 x 52
(vi) 5% x 2¢
(vii) 32x 42
(ix) (5 x 4)?

Solution:

(i) 23 x 42
=2Xx2x2x4x4
=8x16

=128

(i) 23 x 52
=2x2x2x5x5
=8x25

=200

(iii) 33 x 52
=3x3xXx3x5x5
=27x25
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=675

(iv) 22 x 33
=2x2%x3x3x3
=4 x27

=108

(v) 32x 53
=3x3x5x5x5
=9x125

=1125
(vi)53x 24
=5x5x5x2x2x2x2
=125x 16

= 2000
(vii) 32 x 42
=3x3x4x4
=9 x16

=144

(viii) (4 x 3)2

=4 X4X4XxX3Xx3X3
=64 x 27

=1728
(ix) (5 x 4)2
=5x5x4x4
=25x16

=400

Question 3.
Evaluate:
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Question 4.
Evaluate :
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Question 5.
Which is greater :
(i) 2°or 3

(if) 25 or 52

(iii) 42 or 3¢

(iv) 5 or 4°

Solution:

(i) 23 or 33

Since, 23=2x2x2=8

and, 32=3x3=9

9 is greater than 8 = 32> 23

(i) 25 or 52
Since,25=2x2x2x2x2=32
and, 52=5x5=25

32 is greater than 25 = 23 > 53
(iii) 43 or 34
Since,43=4x4x4=64

and, 3*=3x3x3x3=81

81 is greater than 64 = 34> 43
(iv) 5% or 45

Since, 54=5x5x5x5 =625
and, 45=4 x4 x4 x4 x4=1024
1024 is greater than 625 = 45 > 54

Question 6.
Express each of the following in exponential form :
(i) 512

(i) 1250
(iii) 1458
(iv) 3600
(v) 1350
(vi) 1176
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2x2x2x2x2x2x2x2x2=2°

(if) 1250
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(iii) 1458
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(iv) 3600
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=2x2x2x2x3x3x5x5
=24>{32251

(v) 1350
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Question 7.
Ifa=2and b =3, find the value of:

(i) (@ + by

(@ii) (b —a)

(i) (ax b)a (iv) (ax b)b
Solution:

(i) (a+ b)
=(2+3)2=(5)2=5x5=25
(i) (b — a)2

= (3-2)= (1)
=1x1x1=1

(iii) (a x b)a

= (2 x3)2 - (6)?

=6 X6=36

(iv) (ax b)

=(2x32=(6)=6x6x6=216

Question 8.

Express:

(i) 1024 as a power of 2.
(if) 343 as a power of 7.
(iii) 729 as a power of 3.
Solution:

(i) 1024 as a power of 2.
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(if) 343 as a power of 7.

(iii) 729 as a power of 3.
=3x3x3x3x3x3=36

729
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Question 9.
If 27 x 32 = 3*x 2¥; find the values of x and y.

27x32=3"x2

Solution:
27=3x3x3
=33=73x
Lx=3

Also,32=2
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32=2x2x2x2x2
=25=2)’
L y=5



Question 10.

If 64 x 625 = 22 x 5°; find :
(i) the values of aand b.
(i) 2> x 52

Solution:
(i) the values of a and b.

(i) 64 x 625 =29 x 5%
64 = 29
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64=2x2x2x2x2x2
64 = 26
L a==6

Also, 625 = 5°

625
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625=5x5x5x%5
625 = 54
s b=4



(i) 2° x 52
(if) 20 x 59
= 2% x 56
=2 x2x2x2x5x5x5x5x5x5
=16 x 15625 = 250000

EXERCISE 5 (B)

Question 1.

Fill in the blanks:

In 52 =25, base = ......... and index = ..........

If index = 3x and base = 2y, the number = .........

Solution:
(i) In52= 25, base =5 and index = 2
(i) If index = 3x and base = 2y, the number = 2y«

Question 2.
Evaluate:

()28 + 23

(i) 23 28

(iii) (2°)°

(iv) (3)°

(v) 8 x 8%x 8¢
(vi) 5* x 53+ 5°
(vii) 5% + 53 x 5°
(viii) 44+ 43 x 4°
(ix) (3° x 47 x 58)°

Solution:
4
=—3_—..4'¢_3=4I=4
4
(ix) (35}:47,(53)0:35”]“4'?*0!531‘1]
=304050=1x1x1=1



23
(1]23+23= 53- =128-3=9§

3

2 1
(if}23+2“=5;=23‘3=2‘ =5

(iif) (28)° =26*0=20=
(iv) (30)ﬁ=3ﬂxﬁ=3ﬂ=1
(v) B x g3 xgi=g3+t4-5=2g7-5-g2

(vi) 54 x 53+ 55 =
=454+3-5_-457-5-"52
4

(vii) st 53 x55= §_3 x §5=454-3+5=46

44 41
viti) 44+ 43 x 40 = =
(vi) 44 xi

Question 3.
Simplify, giving Solutions with positive index:

(i) 268 - b* - SB* (i) xBP - 6xFy - oyt
(iii) (-a°) (a®) ) (4 )

v) (-3 3)° (vi) (4x) (-5x%)

(vii) (5a*b) (2ab?) (a’b)
(viiiy 24+ 7. x22-8  (jx)3v-32.34

(x) 2% - 33%. 270 (x)) 422 + 95)°
(xii) (H}Z)J (xﬂ)ll (xiii) (alD}ll] “ﬁ)lﬂ
(xiv) (n?)? (-n?)? (xv) ~(3ab)® (-5a*bcty?
(evi) (202 % (0)* x (3)°
(xvii) (2a%)* (4a%)?
(eviii)(4xDP) = (3xHP)}



i 3
(xix) [ﬂ) x (6x)?

1Y 3 )
(xx) [4::5%) +(2a1bcz]

(5x7)-(10x?)?
(2x%)’

(exi)

(1P’q’r*)’ (4pgr)’
(14p°q"ry?

(xexii)

Solution:
(7)) 2b5 - b3 - 5b*
=2x5xpb*+3tda=q0p13
(if) x5? - 62y - 93yt
=6 x 0 x x2+5+3y3+]+4._54x1|]y3
(i) (-a®) (@)
= (-1 xa)’ x &
= (_]}S % aj + 2
=—| xq' =g
) A &)
= (-1 %y (=1 x pp}



=C ) ey
= 12+3 _y1+3
=1 =y
(v) (32 3)°
=(-1x3*- @3y
z{’_])l w 32 . 33
=_12.32+3=1135=135
(vi) (~4x) (-5x%)
=(-1x4xx) (-1 x § xx2)!
=—1x4xx =1 x5xx
=—1x-1x4x5xxl*2
=—11* 1.4l 513 =204
(vii) (5a°b) (2ab?) (a°b)
=5,2_a2+]+3b1+2+1= 10a6b4
(viif) x2a* 7. x2a-8

=y2a+7+2a-8 = da- |

(ix) 3323
3? 3Ix3
=3. 7 =3 = 333
1
=3P x ;2- =3.'r’—2

(x) 24a . 23a | 9—a
=24a+3a—a=2'?a—ﬂ=2ﬁa

(xi) 4x%y? + 9x)?
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) 4x yi 4x1—3y2-3 4x‘1y_1
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@ (Since index should by positive)
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(xif) (102)3 (x8)12
= 1023 x8 % 12 = 10656
(Iﬁf} (alﬂ)lﬂ (lﬁ}lﬂ
= gl0 %10 16 X 10 = 100 |60 — ;100
(xiv) (n?)? (-n?)?
=n2"2(-ﬂ)213=n4><(~—n)ﬁ
=-n*—- 16 pb
=_pt+6= __,IIO
(xv) (3ab)? (-5a%bc*)?
= (3% x (-1)? x 522 * W2t * 2
= (32a%b%) (52a%b2cY)
- _3152a2 + 4b2 + ZCS
= —225a0p%8
(xvi) (<2)% x (0)} x (3
=4x0x27=0
(xvii) (2a°)* (4a%)?
= (2a°)* (22a%)?
=043 %4, 92x2 2x2
= 24512 . 244
= 24 + 4(3'12 + 4
_ 23‘1[6
=2x2x2x2x2x2x2x2xalﬁ
= 2564
(xviii) (4x3%) + (3x%p)3

43x2x3y3r3 43.!6}-'9 43 64
= 33x2x3y3x3 = 33xﬁy9 = 3_3 = 27
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Question 4.
Simplify and express the Solution in the positive exponent form :

" (-3)* x2¢ - (2°)° xs5*
6x2° 43 x 52
L. 36x(-6)"x3* 128

(iif) 125 x3° iv) 2187

) alxb 7 xedxd?
v _ —
a xb ¥ xe xd?

(vi) (@3b75)2

Solution:
(-3)* x28 _ (-3)* x2¢ ~ (-3)* x2°¢
® 6x2°  2x3x2®  3x2™

= _{3)3 -1 26— 4 _ _(3)222 = _3272

. (23)5 XS‘ 23:5 xs‘-

{”) 43X52 = 23X22X52
15 4
2 X5 i5-6y 5t-2
2% x5?
___29x 52

36x(-6)" x3°  6x6x(=6)"x3°
12°x3° 3 x4’ 3

(iii)

- 4 - $

_6°(-6)"  6x6x—6x—6
T 32443 3x3x4x4xd

, 128

) =387
20128 32187
2064  3[729
2132 37243
2016 381
218 3[27
214 3/9
212 303
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_2x2x2x2x2>¢2x2 27

3x3x3x3x3x3x3 37

a xb 7 xe’ xdt

axb > xe? xdb

=g 7 3 x p T+ x o33 x -8
=a10x p2 x 8 x g4
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(i) (@b5)y2 =g *2 b5 %2

(v)

10
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Question 5.
Evaluate

(f} 6_2 = (4—2 % 3—2}

| [z) O (237,12
@ Ne) “4l 7172 | 216
(i) ¥ x 32+ (170 x 73

-2
(iv) 25 x 150 + (=3)3 - (%)

2
(vi) 5" = 257~ I . (Sﬂ-l w 25n~l)
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Solution:

M 62 + @2 x 32
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(i) 53 = 32+ (170

=5x5x5x3
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x73
x3HIT x7x7x7
(-a’=1)

=125 x9+1 x 343

=1125+343 =

=2
(iv) 2° x 150 + (-3)% - [3]

1468
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_128-108-49 29 1
4 T4 4
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(v) (22}'0 +29 2064 [l
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=1+4+8=13
(vi) 5" x 25" 1+ (57T x 25" 1)
; 1
=SS e
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Question 6.

If m2=-2and n = 2; find the values of:
(i) m +r2—=2mn

@iy mr + nm

(iif) 6M- + 4n?2

(iv) 2n®=3m

Solution:
() m* + n? — 2mn
m=-2n=2
=22+ (2 -2-2) (2)
=4+ 4 - (-8)

2/ 16

-

29[
=[N =

=8+8=16=(2%
iy m"+n"

m=-2,n=2
=22+ @7

(iii) 6m™ + 4n?
m=-2,n=12
= 6(=2)7 + 42)

1 1 1
=fx — x — x — +4x2x2

-2 -2 -2

=5 +16

_ -3+16x4  -3+64 6l _]51

N 4 T4 4 s
(iv) 2n — 3m

m==2,n=2

=2(2)* - 3(-2)

=2x(2x2%x2)-3x(=2)

=16-3 x(-2)

=16+6=22



