Exponents And Powers

Exercise 4.1
Q. 1. A. Simplify and give reasons
4—3

Answer :

Given, =473

Y
1
w473 = —
64

Q. 1. B. Simplify and give reasons

(=2)’

Answer : Given, = (—2)’
=-(2x2x2%x2x2%x2x%x2)(-2)'=1-(2)

=-128

s (-2)/=-128



Q. 1. C. Simplify and give reasons

34-3

&)

Answer :
s 33
Given, —(;)

— [:‘51‘)3 (E)—m _ (E)m

 4x4x4
 3x3w3

64
4 27

Q. 1. D. Simplify and give reasons
(=3)*

Answer :



Given, =(—3)4

Q. 2. A. Simplify the following:

BEBRE)

Answer :

SERCRD

We know that: a™ x a" = a(m+n)

(333 - ()

Therefore,

_9-15
Answer.

Q. 2. Simplify the following:
(=2)" x (=2)° x (-2)*

Answer : Given, = (-2)" x (-2)3 x (-2)*



— {_2}?+3+f—l -+ gl yw g0 — ym+n

= (-2)*

w(-2)7 x (-2)3 x (-2)4=(-2)14

Q. 2. C. Simplify the following:

“()

Answer :

Given, = 44 X[EJ

4
:447"% {:E)m::_m
= 54
=625

Q. 2. D. Simplify the following:



.
[5—] 53 = 625.

5—'6

Q. 2. E. Simplify the following:

(=3)* x 74



Answer : Given, = (=3)* x 74

=(3)X(3)X(3B)X(3)xTxTxTx7

= 9% 9% 2401

= 194,481

~(=3)% x 7%= 194,481
Q. 3. A. Simplify

zx 3__ ><3'1
-2

2

Answer :

Given, —22x 3__ x31

2—_

IE‘
a2 9 -1 -m _ 1
=2 X—E_EXS (~ a _am}
:22—{—'2}){:;2_1 {._.amx;an:am+n}
= 24x 31



-

~22x __ x3°1 = 48.

2—_
Q. 3. B. Simplify

(41 x 3N+ 67"

Answer : Given, = (471 x371) + 6™

N
a1 FE T qm
1 1

=-X-X6
4 3
1

=—xX6
12

_1

2

1

~(4t %367 =2

Q. 4. A. Simplify and give reasons



[40 + 5_1} %52 x1

3

Answer :

Given, =(4° + 571) x52 xl

3

_ 1 2,1
—{1+5}><5 X 2

= 2x52% =

= 2x5%1

= 2x5

=10

~ (49 + 571) x52 x% =10

Q. 4. B. Simplify and give reasons

EEERE)

Answer :



_ 23:)({22 ><53 {:am)n — pmxn
= 23x25% 53

.
= 27976x 53 gm i g — gmin

= 29%x53

CROROES

Q. 4. C. Simplify and give reasons



2 li3lig1)2
1

Answer :

Given,= (271 + 31+ 47] Nl

4

:{E_|_l_|_l]|><§-_- qm _ L
23 474

6+4+3
12

3

=

133
127 4

13 1
4 4

13
16

~(271+3 14+ 477 xé _ 13

4 is
Q. 4. D. Simplify and give reasons

3 x{BO -3

3

o)



Given, = 2 x(3%-31
3
1 1
:31+zx(l_5)
1 2
= — ¥ -
33 3
. 2
_33+1
_ 2
==
_Z
81
: ?x{:s:' -3 =2

Q. 4. E. Simplify and give reasons
1+271+31+40

Answer : Given,=1+21+ 31+ 49



~1+21+3 1+4G=%

Q. 4. F. Simplify and give reasons

S |

iy |

3

Answer :

Given, = [EJ ]
2

_[rEvm?

—l(g)zJ

— (2)4 (am)n: aII:L><n



Q. 5. A. Simplify and give reasons

-

Lh| —

{(33—23%

Answer :

Given, = {(33 —29)=

h| —

= [(9-4)x5]?

= [6x5]?

=625

L oL 1T,
2| (3 =2)=2| =625
[(3 *) 5}

Q. 5. B. Simplify and give reasons
((52)3 X 54) - 56

Answer : Given, = ((5?)% x 5%) + 55



= (5°x5%)x =

= (55%5%x59)
= §6+4-6

::54

=625

" ((5%)3 x 5% + 55 = 625

Q. 6. A. Find the value of ‘n’ in each of the following:
2~3 2~5 2~n—3
3 3 3
Answer :
- 2~3 2~5 2~ﬂ—_
3 3 3

2% 2% _ E n—2
Ex;_{a)

23+5

2 n—
33+5 = {E) ?
2 2 n—
(E)g {E) ?

. 2
= Comparing powers of 3 we get

= n—2~2=8



= N=8+2

= n=10
Q. 6. B. Find the value of ‘n’ in each of the following:
(=3)™* x (=3)° = (=3)™

Answer : Given, (-3)"! x (-3)° = (-3)™

[_B}r‘lrlrﬁ — [—j] 4

(=3)"*° = (-3)~

= Comparing powers of (—3), we get

=n+6=-4

=n=—-4-06

= n=— 10

Q. 6. C. Find the value of ‘n’ in each of the following:
7201+ 49 = 73

Answer : Given, 721 + 49 = 73



1
?2n+lx e ?3

49

1
72n+1,, ~= 73

72n+ly, 7-2 _ 73

72n+1- 2 _ 73

72n—1 _ 53

= By comparing powers of 7, we get
= 2Z2n—-1=3

= Z2n=3+1

=2n=4

=n=

[

=n=2



Find %' if 2= = L
25

Answer :

: . 1
GI":.I"E.’I"'I, 27 =
f:.ﬁ

Then, find the value of x.

.1
M7= -
=} 2 __:.x

273 =27%

= By comparing the powers of 2, we get



——
_ 3 Zx5—3+z

4—2—3




Q.9. A. If m=3and n =2 find the value of
9m?2 - 10n3

Answer : Given, = 9m?2 — 10n3

Where, m=3andn =2

=9 x32-10 x 23

=(9x9)—-(10 x 8)

=81 -80
=1
~9m2-10n3=1

Q.9.B.If m=3and n =2 find the value of
2m?2 n2
Answer : Given, = 2m?2 n?2

=m=3andn=2

— 2m? n? = 2x3%x2?

= Z2x9x4

=72

~2mint=72
Q.9.C.If m=3and n =2find the value of
2m?3 + 3n? —=5m?2n

Answer : Given, = 2m3 + 3n2 — 5m?n



=2%x33 + 3x22 - 5x32x2
=54+12-90

=-24

“2m3 + 3n2 — 5m2n = — 24

Q.9.D.If m=3and n =2 find the value of
mn —nm

Answer : Given, =m"—n™m

:32_23

Answer :



Exercise 4.2
Q. 1. A. Express the following numbers in the standard form.
0.000000000947

Answer : Given, = 0.000000000947

= 0.000000000947 x %i:

1
1GLD

=947 x

=947 x 1071°

-~ 0.000000000947 =9.47 x 1071°

Q. 1. B. Express the following numbers in the standard form.
543000000000

Answer : Given, = 543000000000



- 543000000000 x %

=5.43 x 101!

~9.47 x 1071°=5.43 x 101!

Q. 1. C. Express the following numbers in the standard form.
48300000

Answer : Given, = 48300000

— 48300000 x %
= 4.83 x 10/

- 48300000 = 4.83 x 107

Q. 1. D. Express the following numbers in the standard form.
0.00009298

Answer : Given, = 0.00009298



— 0.00009298 x %

-~ 928 x —

107
=9.28 x 1077

-~ 0.00009298 =9.28 x 1077

Q. 1. E. Express the following numbers in the standard form.
0.0000529

Answer : Given, = 0.0000529

— 0.0000529 x %
=529 %x 10°%

~0.0000529 =5.29 x 1073

Q. 2. A. Express the following numbers in the usual form.
4.37 x 10°

Answer : Given, = 4.37 x 10°

=4.37 x 100000

= 437000

=~ 4.37 x 10° = 437000.



Q. 2. B. Express the following numbers in the usual form.
5.8 x107

Answer : Given, = 5.8 x107

= 5.8 x 10000000

= 58000000

~ 5.8 x107 = 58000000.

Q. 2. C. Express the following numbers in the usual form.
32.5x 10™

Answer : Given, = 32.5 x 10™

1
10000

=325 X

= 0.00325

~ 32,5 x 1074 =0.00325

Q. 2. D. Express the following numbers in the usual form.
3.71529 x 107

Answer : Given, = 3.71529 x 10’

= 3.71529 x 10000000

= 37152900

~ 3.71529 x 107 = 37152900

Q. 2. E .Express the following numbers in the usual form.
3789 x 1073

Answer : Given, = 3789 x 107

1
100000

= 3789 X

=0.03789



~ 3789 x 107° = 0.03789
Q. 2. F. Express the following numbers in the usual form.
24.36 x 1073

Answer : Given, = 24.36 x 1073

1
10000

=24.36 X

=0.02436

~ 24.36 x 1072 = 0.02436

Q. 3. A. Express the following information in the standard form
Size of the bacteria is 0.0000004 m

Answer : Given, Size of the bacteria is = 0.0000004 m

— 0.0000004 x %

=Ax 1077

~. Size of the bacteriais=4 % 107"m

Q. 3. B. Express the following information in the standard form
The size of red blood cells is 0.000007mm

Answer : Given, The size of red blood cells is = 0.000007mm



~ 0.000007 x 1
10°

=7 x 107°

The size of red blood cells =7 x 107¢mm

Q. 3. C. Express the following information in the standard form
The speed of light is 300000000 m/sec

Answer : Given, The speed of light is = 300000000 m/sec

= 300000000 x %
= 3.0 x 108

-. The speed of light = 3.0 x 10%m/sec.

Q. 3. D. Express the following information in the standard form
The distance between the moon and the earth is 384467000 m (app)

Answer : Given, The distance between the moon and the earth,

— 384467000 x %
— 3.84467 x 10°

- The distance between the moon and the earth=3.84467 x 10% m



Q. 3. E. Express the following information in the standard form
The charge of an electron is 0.0000000000000000016 coulombs

Answer : Given, The charge of an electron = 0.0000000000000000016 coulombs.

~ 0.0000000000000000016 x %

=1.6x 107°

~ The charge of an electron = 1.6 x 1071° coulombs.

Q. 3. F. Express the following information in the standard form
Thickness of a piece of paper is 0.0016 cm

Answer : Given, Thickness of a piece of paper = 0.0016 cm

- 0.0016 x
102

=1.6x 1073

=~ Thickness of a piece of paper = 1.6 x 103cm.

Q. 3. G. Express the following information in the standard form
The diameter of a wire on a computer chip is 0.000005 cm

Answer : Given, diameter of a wire on a computer chip = 0.000005 cm.



= 0.000005 x X2

10

= 5x 10°°

~ The diameter of a wire on a computer chip =5 x 10~ %cm.

Q. 4. In a pack, there are 5 books, each of thickness 20 mm and 5 paper sheets
each of thickness 0.016mm. What is the total thickness of the pack.

Answer : Given, thickness of book = 20mm

Thickness of paper = 0.016mm

The total thickness of the pack is to be found.

= The total thickness of the pack = (5x20) + (5x0.016)
=100 + 0.08

=100.08

=1.0008 x 10°mm

= The total thickness of the pack = 1.0008 x 10> mm

Q. 5. A. Rakesh solved some problems of exponents in the following way. Do you
agree with the solutions? If not why? Justify your argument.

X3 x x2 = x5

Answer : Given, x 3 x x2 = x9



= the solution is wrong, because

Ax 3 x x e x®

Q. 5. B. Rakesh solved some problems of exponents in the following way. Do you
agree with the solutions? If not why? Justify your argument.

13::; _ 5!
X
Answer :
.l _' 1 3
. ( ) =3xT =—x =x
Given, ix 4
—— =X
X
S
=}K—Z—X
=X
3
X
- 4
g #+ X

Q. 5. C. Rakesh solved some problems of exponents in the following way. Do you
agree with the solutions? If not why? Justify your argument.



-~ the solution by Rakesh is wrona.

Q. 5. D. Rakesh solved some problems of exponents in the following way. Do you
agree with the solutions? If not why? Justify your argument.

x7 =vx

Answer :

Given, x? = Jx

Q. 5. E. Rakesh solved some problems of exponents in the following way. Do you
agree with the solutions? If not why? Justify your argument.

1
3x

X =

Answer :



Given, 3x! = i
3x

1
= 3x 1= 3:«:1—c



