Exponents (Including Laws of Exponents)
EXERCISE 5 (A)

Question 1.

Find the value of:
(i) 62

(i) 72

(iii) 44

(iv) 5°

(v) 8

(vi) 7°

Solution:

(i)62=6x6=36

(i) 73=7x7x7=343

(i) 4+=4x4 x4 x4 =256

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

(Vi) 75=7x7x7x7x7=16807

Question 2.
Evaluate:
(i) 23 x 42
(i) 23 x 52
(iii) 32 x 52
(iv) 22 x 3
(v) 32 x 52
(vi) 5% x 24
(vii) 32x 42
(ix) (5 x 4)?

Solution:

() 23 x 42
=2x2x2x4x4
=8x16

=128

(i) 23 x 52
=2X2Xx2x5x5
=8 x25

=200

(iii) 33 x 52
=3x3x3x5x5
=27 x 25
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=675

(iv) 22 x 33
=2x2x3x3x3
=4 x 27

=108

(v) 32x 53
=3x3x5x5x5
=9x125
=1125
(vi) 53 x 24
=5x5x5x2x2x2x2
=125x 16
=2000
(vii) 32 x 42
=3x3x4x4
=9x16

=144

(viii) (4 x 3)3

=4 x4x4x3x3x3
=64 x 27

=1728

(ix) (5 x 4)2
=5x5x4 x4
=25x 16

=400

Question 3.
Evaluate:
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Question 4.
Evaluate :
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Solution:




Question 5.
Which is greater :
(i) 2% or 3

(i) 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% > 5%
(iii) 43 or 34
Since,43=4 x4 x4 =064

and, 3*=3x3x3x3=281

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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=2x3x3x3x3x3x3=2x36



(iv) 3600
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Question 7.

If a=2and b =3, find the value of:
(i) (@ + b)?

(i) (b — a)®

(i) (ax b)a (iv) (ax b)b

Solution:
(i) (a+ by
=(2+3)2=(5)2=5x5=25

(i) (b — a)?
= (3-2)= (1)
=1x1x1=1

(iii) (a x b
= (2 x 3)2— (B)
=6x6=36

(iv) (a x b)e
=(2x3p=(6r=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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(i1) 343 as a power of 7.
=7x7x7="7

343
(49
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(iif) 729 as a power of 3.
=3x3x3x3x3x3=36
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Question 9.
If 27 x 32 = 3*x 2; find the values of x and y.

27x32=3"x2
27=3
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Solution:
27=3%x3x3
=33 =3
Sox=3F

Also, 32=2
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32=2x2x2x2x2
=25=2}'
SLy=5



Question 10.

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

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

(i) 64 x 625 =22 x 5°
64 = 29
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64=2x2x2x2x2x2
64 = 26
L a==6

Also, 625 = 5°
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625=5x5x5x5
625 =54



(i) 20 x 5
(if) 28 x 59
- 24 x 56
=2x2x2x2%x5x5x5x5x5x5
= 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:

(i) 28+ 2

(i) 23 28

(i) (2°)°

(iv) (3°)°

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

Solution:
4
=¢—3=44-3=4'=4
4
(ix) (35H4TK53}U=351GK4THDKSENG
=304050=1x 1 x1=1



23
(1]23+23= EJ- =28-3=15

3

2 1
(ff)23+2“=§;=23~3=2-5=55-

(i) (280 =26*0=20=
(iv) (396 =3076=30=
v) 3 x 8§ x gt = git+t4-5=-g7-5=g2

54 x 5°
55
=54+3-5-47-5-"52

(vi) 54 x 53 + 55 =

4
(vii) 54553 x 55= §_3 3 55=54-3+5=5ﬁ

4* 4*
viii) 41+ 43 x 40 = =
(viid) 44" 4xi

Question 3.
Simplify, giving Solutions with positive index:

(i) 285 - B3 - 56 (ii) x3° - 6xFy - O
(iii) (-a®) (@) (v) A ?)

v) (-3 3)° (vi) (4x) (-52%)

(vii) (5a*b) (2ab?) (a’b)
(viii) x29* 7. x24-8  (ix) 3¥-32. 34

(x) 2% - 3% . 270 (x) 4x2)? + O%)°
(xii) (H}Z)J (xﬂ)ll (xiii) (alD}ll] (lﬁ)lﬂ
(xiv) (n?)? (-n?)? (xv) ~(3ab)* (-5a*bc*)?
(xvi) (-2)* x (0)* x (3)°
(vii) 2a%)* (44%)?
viii)(4x%P) + (3x3)}
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(xix) \g) x (6x)?

(1Y 3 )
(xx) g4ﬂb2¢J N [W]

_(5x7)*-(10x7)?
(Ixf) (zxﬁ)?

. (10*¢’r*) (4 pgry’
(xxii) (14p54°7*)?

Solution:
(i) 285 - b - 5p%
=2 x§x po+3I+d 10&!3
(ii) Xy - 6x% - 9x%y* .
=6x9x2¥SHI 1442 54,108
(iii) (-a°) (a%)
= (-1 x a@)’ x &
= (_]}5 % a.'i +2
=-1xqg' =
) %) )
=(-1xy) - (=1 x y)}



=EI )
- 12+3 .y7.+3
- 1% =’
v) (=3)* 3)?
= (-1 x3*- @3y
.:{_1)2 x 32.133
=_12. 32+3= 1.35=35
(vi) (—4x) (-5x2)
=(-1 x4 xx)- (-1 x 5 xx2)!
=—1x4xx+ -] x5xx2
=—] x=1x4x5xxl*2
=—1171. 4. 51 3 =20
(vii) (5a%b) (2ab?) (a’b)
=5.2_a2+l+3b1+2+]= loaﬁb.q.
(viii) x22*+ 7 . y2a -3
=x2¢1+7+2a-8=x4¢r—]
(ix) ¥-3%-37

3? Ix3
=¥ 34 =¥= Ix3x3Ix3

1
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(x) 24a . 23a , 9a
=24a+3a-a=2'?a—ﬂ=2ﬁa

(xi) 4x)? + 93

_ 41-2}.32 _ 43332 _ 4x-1y'—1
9x"y 9 9

4
@ (Since index should by positive)
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(xii) (10%)3 (xB)!2
=102 %3 x8 %12 = 16,96
(xiii) (alﬂ')lﬂ' (lﬁ)lﬂ
= 10 %10 16 x 10 = ;100 |60 — 4100
(xiv) (n*)? (-n?)?
:nZNI(_ﬂ)leznllx(_")ﬁ
= -H* _ 1'6 n&
= _pt+6=_p,l0
(xv) —(3ab)? (-5a%bc*)?
= (3% x (-1) x 5%a? * 22t < 2
—(32a%h%) (52a*b2c®)
_3152a2 + 462 + ZCS
~225a58%c8
(xvi) (<2) x (0)* x (3
=4x0x27=0
(xvii) 2a°)* (4a%)?
= 22) (2%
=3x8 .92%2 2x2
= 24a12 . 244
= 24 + 4a12 +4

= 23316
=2x2x2%x2x2x2x2x2xqglh
= 256a'6

(xviil)(4x3?)? + (3xH3)}

43x2x3y3x3 43x°y9 43 64
= 33x1x3y3x3 = 33x°yg = 3—3 = 27
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3
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_Ix6’ 6 = 6x6 9
2% x x*2 2%y 2x2x2xx 2x
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Question 4.
Simplify and express the Solution in the positive exponent form :

. (=3)*x2° @) xst
{") 6){23 (“) 43 5-(52
L. 36x(—6)'x3° 128
() =338 ) T o187

v) alxb " xedxd?
v _ —
axb¥xe? xd®

(vi) (a®b73)2

Solution:
(-3°x2° (3’ x2°  (3)x2°
@ 6x23  2x3x2®  3x2™

= _(3)3 -1 26— 4 — _(3)222 - _3222

- (23)5 x54 B 23!5 ><51-
(i) 43 %52 T 930252

215X54
- 2% x 52
=29 x 52

= 215-6 , 54-2

36x(=6)" x3°  6x6x(=6)"x3°
12°x3° 3P xa¥x3
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218 3027
214 39
212 33
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Question 5.
Evaluate

() 62+ (42 x 37?)

. [ET xg "’52 :ucE
@ \e) "2 7L 2 ) 216
(iii) $3 x 32+ (170 = 73

-2
(iv) 25 x 150 + (=3)° - (%}

-3
(v) @20+ 2% = 276 + [.%)

(vi) 5" x 257~ | R (5’1-1 % 25""1)
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(i) S x 32+ (1M = 73

=5x5x5x3x3+17)°0xTxTx7
(-a=1)

=125 x9+1x343

= 1125 + 343 = 1468
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1 1 1 1
—X X=X —=X2X2Xx2%x2x2x2
”(2 272 2 J+3

=1+4+8=13
(vi) 5" x 25"V + (571 x 257 )

1

= 5" x 25"“ b x 5.!1-] xzs.ﬂ-l

= 5 x _Su—-n+l=51
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Question 6.

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

@ity mn + nm

(iii) 6m= + 4n?2

(iv) 2n®=3m

Solution:
(i) m* + n* — 2mn
m=-2 n=2
=27+ (2 -2(-2) ()
=4+4 - (-8)

2|16
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9]
=M=

=8+8=16=(29
iy m +n"

m=-2,n=12
=P+ @7

"4+lx
N 2

(iif) 6m™ + 4n?
m=-2.n=12
= 6(=2) + 420

1

4 4 n
(iv) 21° - 3m
m=-2,n=2
=2(2)} - 3(-2)
=2x(2x2x2)=3 x(=2)
=163 x (-2)
=16+6=22





