CHAPTER 5
EXPONENTS

1. Find the value of:

(i) 26

(ii) 9°

(iii) 112

(iv) 5*

Answer

(1) 26 =2x2x2x2x2x2 = 64
(ii) 93 = 9x9x9 =729

(ii)) 112=11 x 11=121
(iv) 5*=5x5x 5x5=625

2. Express the following in exponential form:
(1)6x6x6%x6

() txt

(i) bxbxbxb

(Av) S5 x5 xTxTx17

(v)2x2xaxa

(vijaxaxaxcxecxcxcxd

Answer
(1))6x6x6x6=06"
(i) txt=1t

(iii)b x b x b x b = b*
(iv)5x5xTxTxT=5xT73
(V)2x2xaxa=2%xa?

(vijaxaxaxcxecxcxecxd=adxctxd

3. Express each of the following numbers using exponential notation:
(1) 512

(i1) 343

(iii) 729

(iv) 3125

Answer

(1) 512



512=2%x2x2x2%x2x2x2x2x2=2°

2 | 512
2 | 256
2 | 128
2 | 64
2| 32
2|16
218
2| 4
212
1
(ii) 343

343=7x7x7="7

7 | 343
7 | 49
717
1
(iii) 729

729=3x3x3x3x3x3=3°

3| 729




3| 243

3| 81
3127
319
313
1
(iv) 3125

3125=5x5x5x5x5=5

5| 3125
51625
51125
5125
515

4. Identify the greater number, wherever possible, in each of the following:
(i) 4°and 34

(i1) 53 or 35

(iii) 28 or 82

(iv) 100% or 2100

(v) 2'%0r 102

Answer

(4> =4x4x4=064
34=3x3x3x3=81
Since 64 <81

Thus, 34 is greater than 43.



(i) 5°=5x5x5=125

33=3x3x3x3x3=243

Since, 125 <243

Thus, 34 is greater than 53.

(i) 28=2%x2x 2 x 2 x 2 x 2 x 2 x2=256

82 =8x8 =64

Since, 256 > 64

Thus, 28 is greater than 82.

(iv) 1002 =100 x 100 = 10,000
2100=2 x 2 x2x2x2 ... 14 times ....x 2=16,384 ...x 2
Since, 10,000 < 16,384 ....x2

Thus, 2100 is greater than 1002.

(V) 210=2%x2x2x2x2x2x2x2x2x2=1,024
102 =10x10=100

Since, 1,024 > 100

Thus, 2'°>10?

5. Express each of the following as product of powers of their prime factors:
(1) 648

(i) 405

(1i1) 540

(iv) 3,600

Answer

(i) 648 = 23 x 3%

2 | 648
2 | 324
2162

3 | 81

327



(ii) 405 = 5 x 34

5 | 405
3| 81
3127
319
313

1

(iii) 540 =22 x 33 x 5

2 | 540
21270
3| 135
3145
3115
515

1

(iv) 3,600 = 2% x 32 x 52



2 | 3600
2 | 1800
2 1900
2 | 450

3] 225

6. Simplify:

(i) 2x10°

(i) 7% x 22

(iii) 23 x 5

(iv) 3 x 4%

(v) 0 x 10?

(vi) 5% x 33

(vii) 24 x 32

(viii) 32 x 104

Answer

(1) 2x 10> =2x10x10x 10 =2,000
(i) 7> x22=7TxTx2x2 =196

(i) 22 x5=2x2x%x2x5 =40

(iv) 3 x4*=3x4 x4 x4x4 =768
(vV)0x102=0x10x10 =0

(vi) 5> x33=5x5%x3x3x%x3 =675
(vil) 24 x 32 =2x2x2x2x3x3 =144
(viii) 32 x 10*=3 x3 x 10 x 10 x 10 x 10 = 90,000



7. Simplify:

(i) (-4)°

(ii) (-3)x(-2)°

(iif) (-3)2 x (-5)2

(iv) (-2)° x (-10)*

Answer

(i) (4) = (4)<(-4)x(-4) = -64

(ii) (-3)%(-2)* =(-3)x(-2)x(-2)%(-2) = 24

(iff) (-3)? * (-5) = (-3)<(-3)(-5) * (-5) = 225

(iv) (-2)*%(-10)* =(-2)x(-2)x(-2)*(-10)*(-10)x(-10)

8. Compare the following numbers:

(i) 2.7 x 10'%; 1.5 x 10®

(i) 4 x 10'; 3 x 10"7

Answer

(i) 2.7 x 102 and 1.5 x 108

On comparing the exponents of base 10,
2.7x102>1.5x10%

(ii) 4 x 10 and 3 x 10"7

On comparing the exponents of base 10,
4 x10"<3x10"7

9. Using laws of exponents, simplify and write the answer in exponential form:
(i) 32 x 34x 3%

(ii) 615 = 6l0

(iii) a3 x a?

(iv) 7 x x 77

W) (322 5°

(vi) 2° x 5°

(vii) a* x b*

(viii) (3%

(ix) [220 = 215) x 23
(x) 8t x §2



Answer

(i) 32 X 34 % 38 — 3(2+4+8) — 314 [ amx g = am+n]
(ii) 615 - 610 — 615-10 — 65 [ ah = gh = am—n]

(iii) @* x a> = a2 = a’ [ am X an = a m+n]

(IV) 7X x 72 — 7x+2 [ a x gh = an1+n]

(V) (52)2 -~ 53 — 52X3 -~ 53 — 56 - 53 [ (am)n — aan]
= 563 = §3 [ aM = " = g™ 1]

(vi) 2° x 25 = (2x5)=10° [+ a™xb™ = (axb)"]
(vii) a* x b* = (axb)* [+ a™xb™ = (axb)™]

(Viii) (34)3 — 34X3 — 312 [ (am)n — aan]

(iX) (220 - 215)x23 = (220'15)><23 [ am += g = am-n]
— 25 % 23 — 25+3 — 28 [ am x gh = am+n]

(X) 8t - 82 — 8t—2 [ ql = gt = am—n]

10. Simplify and express each of the following in exponential form:
(i) 23 x 3% x 4/3x32

(i) [(5%)° x5%] =57

(iii) 25% + 53

(iv) 3 x 72 x 118/21 x 11
(v)37/3%x33

(vi) 20+ 39449

(vii) 20 x 30 x 40

(viii) (3% +29) x 5°
(ix)28xa>/43xa’

(x) (a°/ a’) x a®

(xi) 4° x a®b3 / 4° x a’b?
(xii) (23 x 2)3

Answer

(1) 23 x 34 x 4 /3% 32 =23 x 3% x 22/ 3 x 25 = 23*2 x 34/ 3x25 [+ a™x a" = am*"]
=25 x 34/ 3 x 25=255 x 343 [ qm + gn = gmN)

=20x 33 =[x 33=3

(i) [(5%)* x 5% =57 [+ (@™)" = a™"]

— [56+4] -~ 57 — 510 -~ 57 [ alx gl = am+n]

— 510—7 — 53 [ Q=+ gt = am—n]



(iii) 25* = 5% = (5 = 57 = 58 + 5% [+ (a")" = a™]
= 583 = 55 [ gm + gn = gmn]

(V)3 x 7?2 x118/21 x 112=3x72x118/3 x T x 113 =31 x 721 x 1183 [
a™+a"=a"™"|

=307l x113=7x11°

(V) 37 /3% x33=37/x 343 =37/37 [ alx g = am+n]

=37-7=30=1 [+ am™x a"=a™™"]

(vi) 20+ 30+ 49+ 1+1+1 =3 [+ a’=1]

(vii) 20 x 30 x 49 = [x1x1 =1 [+ a%= 1]

(viii) (30 + 29) x 50 = (1+1)x1 = 2x1 =2 [+ a0= 1]

(ix) 28 x @> /43 x a3 =28 x a5/ (2?)® x a® = 2%%a> / 26 x @’ [ (a™)" = a™ "]
= 086 x 952 = D2 x g2 [+ gM + g = g1

— (20 [+ a™xb™ = (axb)"]

x)@/a)xat=(a>?) xa¥=a?xab[vam+a"=am"

= g28 = 910 [o; gmx gn = gnrta]

(xi) 4° x a®b? / 4° x a°b? =455 x @¥S x b2 =40 x @3 x b [ a™ + a" = a™"]
=1xa*xb=2ab[va’=1]

(Xii) (23 % 2)2 — (23+1)2 — (24)2 [ amx g = am+n]

— 942 = 98

11. Say true or false and justify your answer:
(1) 10x 10''=10011

(i) 2°>5?

(iii) 23x 32 = 65

(iv) 3% = (1000)°

Answer

(1) 10x10' = 100"

L.H.S. 10" =102 and R.H.S. (10%)!''=10%
Since, L.H.S. # R.H.S.

Therefore, it is false.

(i1) 23 > 52

LH.S2*=8 andR.H.S.52=25



Since, L.H,S. is not greater than R.H.S.

Therefore, it is false,

(iii) 23 x32 = 6°

LH.S.2°x32=8x9=72 andR.H.S. 6°=7.776
Since, L.H.S. # R.H.S.

Therefore, it is false.

(iv) 3° = (1000)°

LH.S.3°=1 and R.H.S. (1000)° =1

Since, L.H.S. =R .H.S.

Therefore, it is true.

12. Express each of the following as a product of prime factors only in exponential
form:

(1) 108 x 192

(1) 270

(1i1) 729 x 64

(1v) 768

Answer

(1) 108 x 192
=(2%x2x3x3Xx3)x(2x2x2x2x2x2x3)

= (22 x 33) x (26 x 3)

:26+2><33+1 (amXan:amﬂl)

:28><34

(i) 270 =2x3x3x3x5=2x33x5

(i) 729 x 64 =(3x 3 x 3 x3x3x3)x (2 X2 X2 X2 x?2)
=36x2°

(iv) 768 =2 x2x2x2x2x2x2x2x3=28x3



