2. Powers

Exercise 2.1

1. Question
Express each of the following as a rational number of the formg, where p and q are integers and g=0:
(i) 273
(ii) (-4)2
oy 1
(iii) =
. 1y
(iv) | 5]
F9y7?
V) 13
Answer

N23=2=2rysingan==>1
(i) 2 = 5 =-[Using a i

28

(i) (-4)% = = = Wl(_ﬂ = L [Usinga™ = ]
(iif) ai = ? - % [Using i =a"]

(iv) % = i— = 2; = 3_12 [Usinga™ = ain]

(v) % = j— = 2 [Using a" = ain ;a® = axal

2. Question
Find the values of each of the following:
(i) 3% 4472

(i) (3° + 47)x 22

(iii) (3 + 4+ 52’

) (3733

Answer

(i) 3%+ 4

=>§+i: %: 1—72(LCM of 3 and 4 is 12) [Using a™ =ain]

(ii) (37 =4 =22

:(1+E)x4=(ﬂ)x4=ﬂ=5(LCMofland4is4) [Usinga™ == ;a°=1; a® = axa]
4 4 4 a

(i) (3% - 4 5

=

1 [Using a® = 1]

(3t +4 457 =



We know that any number to power zero is always equal to 1.
(v oyt
(IV) E - I'-_Z,'I - I'-_E,'I

ﬁ(3)—(4)+(4ﬁ[uﬂnga“==§;ia2==ﬂXﬂ]
3—4+16=15
3. Question

Find the values of each of the following:

(I) l%}_l_._l%]_l +|%}—1

(iii)(27 x 47+ 27
(iv) (5t x27)= 67
Answer

PR
Wiz +3

= (2)+(3) + (4) [Using a" = =]

=2+3+4=9

y ,.-1-.—: Fq° -2 1
(“) I-._EJ-I _I'-_E,'I _I'-_E,'I
= (29) + (3%) + (4?) [Using a" = = ; a? = ixg]
=4+9+16=29
(iii) (27 x 47| = 272
11 X y.1_1.5%
= (3x3)+ (3) twsing " = Hamd £ + 5 = S x3]
1x1 2 __i. 2
=:-(2 )xz [Usmg X 5 a = axa ]
= x4 =-
8 2

(iv) ([5*=2) <™

11 1 : n_ 1 1,1 b
S{-x-]+1- n = — - —=—-X-
(SXQ) (6) [Us 9a a and a b ax 1]
1x1 6 . 1 1 1
—— - [Using=x-=—
= (SXZ)X(:L)[ 9 axb ab]
1 6 3
=>—><6=_=:
10 10 3

4. Question
Simplify:

(i) (437



(i) (57 -6

(i) (27 x4+ 27

(iv) (37« 47)" «57

Answer

(i) (42 w3t

= Gxg)z [Using a™ = ain;a2 = axa]

1 1 1

= 12712 " 144

(ii) (57t = 67)
1 1% . n_ 1 n .
i [Using a™ = =;a" = axa......ntimes]
=]
: 3 ; 1.1 1_b
= (EXE) =(f) — 2%[Usingand - +===-x~1
5 1 5 125 a b a1

(iii) (27t =g )2 272
11 1 . - 1
:(_x_)+—"[Usmga“=—n;a2=t1><l1]
27 4 2! a

i 4 1 . 1 1 1 b
= —-x-=-[Usin - -==X-
X< 2[ ganda - a><1]

(iv) (37 x4t x5

1 .1 1 : -n_1
:(Exl)xg[Usmga =—]

5. Question

Simplify:

a3

() (3 2% «(3)

(i) (32 +2%) (2 )

)

W

(i) {[ ) -(3) (3
(V) (22 + 5 - 4) 2]

Answer

i\.‘l| [y
H .
w

(i) (32 +27) x|

=(9+ -‘-})x; [Using a™ = axa.......ntimes]

L 13
X==—
= 8 8



(i) (3% - 2°) 2]
= (9 + 4)x (E) 3[Using a™ = = ; a" = axa ntimes]
- =
13 27 351
= 13x—=——
3 3
(iii) 3 -z \*l3)

= [(3%) - (2)%] + (4°) [Using a™ = <]
= [27 —8] = 4°
1

L usi 1.1_1.b
=>19><E[Usmg and ;Tb—axll

1 i3 . .
= 19x — = —[Usinga" = axa.......n times]
64 64

(iv) (22 + 37 - 47|+

MW,
-

=(4+9—-16) + G)z [Using a™ = axa.......ntimes]

= (—3) +2

4 4 . 1 1 1 b
= —3x-= —=[Usin -t ==-x-
3:»:9 3[ gtmdCE - a><1]

6. Question

By what number should 51 be multiplied so that tHe product many be equal to (-7)1?
Answer

Let the number 51 shlould be multiplied by %

According to the question:

xx 51 = (-7)1
el L i n_1t
AXZ=— [Using a e 1

1 5 5
[ = — ¥ — = —
A= 5%177

Therefore 51 should be multiplied by ‘7

7. Question

- -1

£qyt o o
By what number should| %J be multiplied so that the product may be equal to |7;J ?

Answer

Let the number % shlould be multiplied by x

According to the question:

XX | l| | _il
2 7



Therefore ,_:g_._-should be multiplied by —

8. Question

By what number should (-15) be divided so that the quotient may be equal to (-5)1?

Answer

Let the number (-15)"! shlould be devided by x
According to the question:

(-15)1 + x = (-5)1

~ +x=—2[Usinga™ =ai]

-15 3 n

_1—15><i= —i[using p+q:px% 1

1_ (-Dx(-15)

X 5
1
—=3
X

1
xX=—

3

Therefore (-15)-! should be devided by%

Exercise 2.2
1. Question
Write each of the following in€xponential form:

P N |

0 (3 |
(3 (5 (3
Answer

. 3 -1 _.-3 -1 _..3. 1 3
(i) 2] =2 =2 = =
._-2‘. ._-2‘. ._-2-‘. ._-2-‘.

= (E)_‘L _ (3)4 [Using a™ = ain s a" =axa......ntimes]

-6 = B , .
=(3) = (E) [Using a™" =a_1n pat =axa......ntimes]

2. Question

Evaluate:



(i) 52

(ii) (-3)2
"1\_4
(iii) |§J
. _1 -1
( IV) I'-_?,'I
Answer
(i) 52

1 1 . n_1 n .
=—=—[Usinga" =—; a" =axa.....ntimes]

5 25 a
(ii) (-3)2

Ay _ 1, _ 1 i n=1 . i
= (_3) =X =3 [Using a < a axd......ntimes]
o (10
(iii) | =)

4

= (E) =13%= g1 [Usinga™" = in ;a® =axa.....ntimes]

1 a
. F_1 -1
('V)'-._?,-'

—2 P .
= T = —2 [Usinga =~ " = axa.....ntimes]

3. Question

Express each of the following as a rational numbeérin the form%:
(i) 67t

(ii) (-7)1

"1‘\_1

(iii) I\.Z,J

(iv) (-4)7 « I_—3J

CIEE

Answer
(i) 671

1= Lrge -n_ 1
=6 —6[Usmga an]

(i) (-7)1

> (7)l = _—1? - —é [Using g = a—l,t]
ey (1Y

(iii) \z)

el a1
=z =4 [Using a™ = =]



(iv) (a7 | 2

= (_aV X-_;'_=__l4x_ig 5 =;[Usinga :n]
(v) % x.:—d_._

- _ x§=§><§ E:— [Using a = ]

4. Question

Simplify:
(i) (a3
(i) (5= 1}3

(ifi) (21 31"

(iv) (37 47"« 50
(v) (47 -57)-3"
Answer

(i) fa* %37}

2 2 . 1
- (EXE) _ (i) — 1 [Usinga" = s at=axa...

12 144

(i) {5 +6':::-E

- (E+ E)a [Using @™ = a—lnl

3 &8

1 1 b
[Usmg cmd > XI]

(%x6)3=f’ e

2 216 :
= [Usmga = axa ... ntimes]

&
(iii) (2%« 31

E E -1 i N = i
= (2 + 3) [Using a )

- {E}—l _ (E)-l = % [Using a" = a—l,t]

6 6 5

U

(iv) (37 a7 xs

1
=

= Gxi)'lxé[Using al=

14,1 12 . n_1
=4 —=—"[Usin ==
{12} ><5 5 [ ga a“]

(V) :4—: _gt =31

1 1\ . 1y n_ 1
:(___) +[Using @™ = =]

4 3

5 1 B
:{20} %3 [Using and——g_;xz]

‘ntimes]



1 3
= —x3=—
20 20

5. Question

Express each of the following rational numbers with a negative exponent:

i (%)

(ii) 3

w (3

o (3]
a7

| e J

Answer

=35 _ (E)-E = (4)®[Using a—ln = a"]

- = ()92 =1 Wit terr =)

[~ ] 2
feal
(V) *i-I_I-E_I J
- (7 -10))- 7 wsng o =am)

6. Question

Express each of the following rational numbers with a positive exponent:
. 7 \\—2

13

B .‘5‘\_3

(17

(iii) 43 . 4



w 3]

Answer

CIE

- L4J —( )z [Using ( ) _ (E)“]

o
- [%j= (2)3 [Using (g)ﬂ — (E)“]
(III) EEpY. o

= 47 . 45= 439 = 4% [Using (a"x am = am*" |
=46 = G)ﬁ [Using :—ﬂ = a"l &
o R\
(|V) ILEJ }
o
,’,-4\'—3 -d_ ,-4\11 i nym — mn
- 3] =3 wsno = \:‘b

w2

x
=)= @) o e )m-$

7. Question c
Simplify:

a3 -GG

Answer

17

CHEEENEE)



!"1" I A

- -0

= (3% —2%) + 4® [Using ﬁ =a"l

= (27-8) + 43
=19 + 43

1 19 . 1.1 _1_b
= 19x = [Usingand — +-=—-x"]

(ii) 131—2 p [ T

= (32-21)x(2)

= (9- 9x(2)2 [Using % = a™]
=~ ®x(2)?

= (5)x (2—;) [Using a" = axa.......ntimes]

B 0
(i) J@ xq;-4_'r1}_1 QJ

g . &‘b.
EZJ}X( =)f Wsing = @ §
O

o]

- {_ 3}4 [Using (an)™ = a™"]

1 . .
=0 [Using a™ = axa.......ntimes]

P 3 oo —d

f20 10 - -
Vv = Wl = w3t =h
) {La;} |l‘3;



25 1._l.£ 1

— | == w— ¥

'3) 3 T3 zx3
"2.-.5 _.1..._5 1 1 1

= = ¥ = W W — W —
'3) Tl3) T3"273
25—'_ _ . _

= g xa" =23
7=

_2¢ 32
F 8

8. Question

By what number should 5 be multiplied so that the product may be equal to (-7 ?
Answer

Let the number 5 shlould be multiplied by x

According to the question:

xx 51 = (-7)1
e X — L rusi n_1
xx_=—I[Usinga ]
1 5 5
=71 =7
L 5_ 5 _ _5rysi 1.1 _1.b
X=ZXI== 7[Usmgcmda.b_a><1]

Therefore 5 should be multiplied by =
9. Question

sqy7t o r_gqnyt
By what number should| %J be multiplied so that the product may be equal to \74| ?

Answer

Let the number % shlould be multiplied by x

According to the question:

1><|-.£-| =I_il

\2) 7
xX2 = —- [Usinga" =—1

4 n

’ 2
X=——+

4
A N ISP 1.1 1.0
X=—g%X2= E=[Usmganda.b—axl]

Therefore ,%I.,_-should be multiplied by —g

10. Question
By what number should (-15) be divided so that the quotient may be equal to (-5)1 ?
Answer

Let the number (-15)1 shlould be devided by x

According to the question:



(-15)1 = x = (-5)1

1 1 . 1
— +x=—>-[Usinga" =—
-13 x 5[ ga an]
1 1 1 . 1 1 1 b
——x== —=>[Usingand = +=-==x-]
15 x 3 a b a 1

1_ (-Dx(-15)

=
[

Therefore (-15)"! should be devided byg

11. Question

By what number should[\g:]_2 be multiplied so that the product may be[%]_l?
Answer

Let the number ,_:-:g:_,_:shlould be multiplied by x

According to the question:

25
9

25 . 1 1 1 b
= —[Usin e
21[ ganda - a><1]

3
X=-X

7
Therefore ._'g_._-should be mdltiplied by %

12. Question

Find x, if

o (@G

i (S5 -3
o (372 -3
MEEEEEN
w (§7 G-



Answer

. r 1-\—4 ..-vl-\-B r 1\—41
Wiz =3 *2

()<G)-6)
= (1)‘4’3 = G)“" [Using a" x @™ = g™*"]

4

Equating coefficients when bases are equal.

—4 - 8= —4x
—12 = —4x
—12 = —4x
x=3

vl R
i3 G-

-i8 B —Zm=1
ot ot o
-1 -1 -1

\z) *lz) -7
- (e~ )= g+ am o Q

Equating coefficients when bases are equal. c
—-19-8= —-2x+1 ‘b‘
—27= —-2x+1 \

[
—27-1= —2x x
—28= —2x V
x =14

RORCRCRIPS X\

-3 5 Tx=1
£t Y £t
3 3 3

2 *l3) =\3)
= G)-3+5 = G) z+1 [Using @" x a™ = a™*"]

Equating coefficients when bases are equal.

—3+45=2x+1
2—1= 2x

1= 2x

X ==

g

Fa? S
) *3) -@



= (2)2s = (2) 2= [Using a" x a™ = @M

Equating coefficients when bases are equal.

—3+15= 2+ 3x

12 -2 = 3x

- G)*M = G)E [Using a" = a™ = @™ "]

Equating coefficients when bases are equal.

—x+4=5
—x=5—-4
—x=1
x=-1

8--::!- 85 81-
VI |l | 1= =11
Vi) |5 (3 =
a8 %= 85 81-
| =1 L el B el |
3 L3/ 3

= (g) ZHLES G)“*E [Using a" x a™ = a7*"]
Equating coefficients when bases are.equal.
2x+1+5=x+12

2x+6=x+12

2x—x=2-6

x=—4%

13 A. Question

.‘3‘\2 ‘_,2\—4
If x=| 2| «|Z) . find the value of x2.
20 T3
Answer
X =|...i..|_ = 3|
\2) 3

x = 2)2 % (2)4 [Using aM x a" = am*" ]



12
-

3
13 B. Question

|g] s [; find the value of x'1.
Answer
X _ i . l 2

I-_5J'I B I-_4J'I

On using, [Using a™" = a—ln 1, we get,

5.5 ans
(= =X —X4X
*=17%
x =25

1
Xt=—

2b

14. Question

Find the value of x for whichz?* . 5= - 55.
Answer

5 .53 _5f

= (5)2*2 =5%[Using a" + a™ = @™ ™"]

Equating coefficients when bases)are equal.

2x+3=05
2x=5—-3
2x= 2
x=1

Exercise 2.3

1. Question

Express the following numbers in standard form:
(i) 6020000000000000

(ii) 0.00000000000942

(iii) 0.00000000085

(iv) 846 « 107

(v) 3759« 10™



(vi) 0.00072984

(vii) 0.000437 »10*
(viii) 4+ 100000
Answer

(i) 6020000000000000

To write in the standard form, count the number of digits leaving one digit from the left. The total number of
digits so obtained becomes power of 10. Decimal comes after first left digit.

In this question total number of digits leaving one digit from left are 15.
Therefore the standard form is: g g2x 101>

(ii) 0.00000000000942

To write in the standard form, count the number of digits leaving one digit from the left. The total number of
digits so obtained becomes power of 10. Decimal comes after first left digit.

If the number has all the digits to the right of the decimal then powers will be negative. In this question total
number of digits after decimal are 12.

Therefore the standard form is: g 42 1012

(iii) 0.00000000085

To write in the standard form, count the number of digits leaving one digit from the left. The total number of
digits so obtained becomes power of 10. Decimal comes after firstdeft digit.

If the number has all the digits to the right of the decimal then powers will be negative. In this question total
number of digits after decimal are 12.

Therefore the standard form is: g 5« 10‘10

(iv) a46 » 107

To write in the standard form, count the number of digits leaving one digit from the left. The total number of
digits so obtained becomes power of 10<Decimal comes after first left digit.

In this question total number of digits are 2.
Therefore the standard form isi@uex 10

(V) 3759 x 10

To write in the standard form, count the number of digits leaving one digit from the left. The total number of
digits so obtained becomes power of 10. Decimal comes after first left digit.

In this question total number of digits are 3.
Therefore the standard form is: g 46x 107

(vi) 0.00072984

To write in the standard form, count the number of digits leaving one digit from the left. The total number of
digits so obtained becomes power of 10. Decimal comes after first left digit.

If the number has all the digits to the right of the decimal then powers will be negative. In this question total
number of digits after decimal are 4.

Therefore the standard form is: 7 29g4x 10‘4
(vii) 0.000437 ,1p*

To write in the standard form, count the number of digits leaving one digit from the left. The total number of
digits so obtained becomes power of 10. Decimal comes after first left digit.

If the number has all the digits to the right of the decimal then powers will be negative. In this question total



number of digits after decimal are 4.
Therefore the standard form is: 4.37
(viii) 4 = 100000

To write in the standard form, Count the number of zeros of the divisor. This number of zeros becomes
negative power of 10.

Therefore the standard form is: 45 107>
2. Question

Write the following numbers in the usual form:
(i) 4.83 10

(i) 3.02 x10°

(iii) 4.5 x 10°

(iv) 3107

(v) 1.0001~10°

(vi) 5810

(vii) 3.61492 « 10°

(viii) 3.25 <107

Answer

(i) 4.83 x107

In cae of positive power of 10. The usual form of the number is'written after multiplying the given numbers
and then counts the numbers from the right and_putdecimal.

Step 1: Multipy the given numbers: 4.83x 10000000,= 4830000000
Step 2: Put decimal after two places from the right: 48300000.00

Step 3: Write the number after in the usual form: 48300000

(i) 3.02 <107

In case of negative powers,”decimal sifts to left equal to the power of 10.
Step 1: Here the power of 10 is negative 6.

Step 2: Therefore decimal will sift six places to the left. i.e: 0.00000302
(i) 4.5 x 10"

In cae of positive power of 10. The usual form of the number is written after multiplying the given numbers
and then counts the numbers from the right and put decimal.

Step 1: Multipy the given numbers: 4.5x 10000 = 450000

Step 2: Put decimal after one place from the right: 45000.0

Step 3: Write the number after in the usual form: 45000

(iv) 3x10°

In case of negative powers, decimal sifts to left equal to the power of 10.
Step 1: Here the power of 10 is negative 8.

Step 2: Therefore decimal will sift eight places to the left, and we write zeros before the number to make
eight places . i.e: 0.00000003



(v) 1.0001%10°

In cae of positive power of 10. The usual form of the number is written after multiplying the given numbers
and then counts the numbers from the right and put decimal.

Step 1: Multipy the given numbers: 1.0001x 1000000000 = 10001000000000
Step 2: Put decimal after four places from the right: 1000100000.0000

Step 3: Write the number after in the usual form: 1000100000

(Vi) 5.8 x 107

In cae of positive power of 10. The usual form of the number is written after multiplying the given numbers
and then counts the numbers from the right and put decimal.

Step 1: Multipy the given numbers: 5.8x 100 = 5800
Step 2: Put decimal after one place from the right: 580.0
Step 3: Write the number after in the usual form: 580
(Vi) 3.61492 x10°

In cae of positive power of 10. The usual form of the number is written after multiplying the given numbers
and then counts the numbers from the right and put decimal.

Step 1: Multipy the given numbers: 3.61492 x 1000000 = 5800

Step 2: Put decimal after five places from the right: 3614920.00000
Step 3: Write the number after in the usual form: 3614920

(viii) 2,25 %107

In case of negative powers, decimal sifts to left equal to'the power of 10.
Step 1: Here the power of 10 is negative 8.

Step 2: Therefore decimal will sift seven places to the left,)and we write zeros before the number to make
seven places . i.e: 0.000000325
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