Chapter 2: Powers
Exercise 21

Question 1. Express each of the following as a rational number of the form  where p and q are integers and q 7~ 0

(i) 2¢3

(i) (—4)“2

(iii) ~



@ (3)”

Answer:;

027 =5 =3

" -2 _ 1 _ 1
(i) (—4) " = (ca? 16

(iii)% =32=9

i) (3" =25=32

-2 2
2 _(3Y _ 9
w(3) =(3) -4
Question 2. Find the values of the following:

M3 '+471
(i) (3° +471) x 22

iy (371 +41+571)°

HONON

Answer:

(i) We know from the property of powers that for every natural number a, a ™! = % Then;
-1, 4-1_1,1

3IT+4 =3+ 1

_ 43

12

=L
12

(i) We know from the property of powers that for every natural number a, =1 = %
Moreover, a® is 1 for every natural number a not equal to 0. Then,

(3°+471) x 22
=(1+§) x 4

X 4

o

=5
(iity We know from the property of powers that for every natural number a,a ! = %

Moreover, a® is 1 for every natural number a not equal to 0. Then,

1,0
(3_1 +4714+5 1) =1 —> (Ignore the expression inside the bracket and use a° = 1)

1_1
=

(iv) We know from the property of powers that for every natural number a, @™

Then;

(ORONIE



=-1

Question 3.Find the value of each of the following:

o) +(3) 7 +(3)"
JORIORION
(i) (2—1 x 4—4) +92

(v) (57 x271) + 67!

(1 _1).1
'(EXE 6
=1 =3
=15 X6=3

Question 4. Simplify:
M (4t x371)?
iy (57 +671)°
iy (271 +371) 7

) (3 +41) " x5
Answer:

M (4t x 37’

<G
(%))
(ii) (5_1 + 6_1)3



_(8)}. 26
“\5) T 1%

iy 271 +37)

Question 5. Simplify:

0@ +2°) x (3)°

(i) (32-22) x (%) B

o ((5)-7)+ ()
(v) (2% + 3%-4%) + (%)2

Answer:
M (32 +2%) x (3)°

=(9+4)x%=%

(i) (32-2%) x (%) B

- 1
=(9-4) x o

1 135

(8/21) ~ 8

w((37)-G7)+(3)"
= (3%-2%) + 4
= (27-8) + 64

19
64

(v) (22 +3-4) + (%)2

=(4+9-16) + (%)

i:
9

=5 X

_ 1_
'19XH'

=-3 x

o]

Question 6. By what number should 5 be multiplies so that the product may be equal to —77 19

Answer:;

Using the property al= % for every natural number a, we have 571 = % and (—7)_1 = —%. We have to find a number x such that
1 |

FXT=

Multiply bith sides by 5, we get

5
T=73

Hence, the required number is _75



-1 -1
Question 7. By what number should (%) be multiplies so that the product may be equal to (—%) ?
Answer:;

-1 g\
Using the property al= % for every natural number a, we have (%) =2and (74) = T7' We have to find the number x such that

Dividing both sides by 2, we get

i

$=8

. I
Hence, the required number is T

Question 8. By what number should (—15) " be multiplies so that the product may be equal to (—5)
Answer.

Using the property ! = % for every natural number a, we have (—15)_1 =— % and (—5)_1 = —%. We have to find a number x such that

Hence, (—15)~" should be divided by % to obtain (—5) ..



Chapter 2: Powers
Exercise 2.2

Q1. Write each of the following in exponential form:

o > (lf* (ir* (!r* (r

<«>(r*r*r

Solution:

» ()X x© X))

)



a™ x g = g™t" = (%)_4

ORI ORI ORI O R

-6
a™ X g" = g™tn = (%)

Q2. Evaluate:

(572

(i) (~3)?
(i) (%) -
0(z)"

Solution;
H52= % = 2_15
(i) (—3) 2_ 1 =%

Q3. Express each of the following as a rational number in the form %:

(6!

(iy—771

(i) (%) -

Solution;

)6 '=g
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M



M {4t %37}

i) {57t +671}°

iy {21 +3713 7

() {371 +47} " x5!
W {4t +51} 437

Solution:

0 <37 = (3x3)
"2

o e0) = (42 8)
JONC)

Wy = (143)”
-(8) ()

W {341 x5 = (3x 1)
-(F)7 %3

=12 x % = %

W) {47! +5—1}—1 y31— (%_%) o1

-(5) x3

=1l x3=232
—20X3 20

o=

Q5. Express each of the following rational numbers with a negative exponent;
3

a1

(%)

.
o (%)

m{(®)}
0@}

Solution:
0(&)’
(1)
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Q6. Express each of the following rational numbers with a positive exponent.

0(z)”
o(3)”

(iii) 4% x 47°

QON
(v){(%)“}_2

Solution;



Solut
0] . \
{(%)_ _(%)_3} - (%)_ - ((1/13)3 (1/12)3) *
= (@) = o
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[@)) < () " xstxe

- (2_2) (1/3) X 5 X

><81x

o~

_64
_729X81X18
_ 64 1
_Txﬁ

64 X —
64
162

32
81

162

Q8. By what number should 51 be multiplies so that the product may be equal to (— 7) -1 ?

Solution:
Expressing in fraction form, we get:

-1
5 =g

And (-7) ' = L

We have to find a number x such that

1, _ =1
5= 7

Multiplying both side by 5, we get:

5

X=—7

Hence, 571 be multiplied by —% to obtain (—7)

-1 !
Q9. By what number should (%) be multiplies so that the product may be equal to (74) ?

Solution;

Expressing in fraction form, we get
1y"1 _
(3) =2

-1
And (_74) = —

We have to find a number x such that:

—_I
2z = )

BN

Dividing both side by 2, we get

- _1
T="3%

131 . 7 . f—a\7!
—) should be multiplies by — ¢ to obtain (T) .

Hence, (2

Q10. By what number should (—15) " be divided so that the quotient may be equal to (—5) "
Solution:

Expressing in fraction form, we get:

(-15) " = 1—15 (usinga™! = %)

And

(—5)_1 =—% (usinga~! = 1)

a

We have to find a number xx such that

1.1
z 5

15

Solving this equation, we get:

11 1
B XT3

_1l__=
= 5



Hence, (—15) ™" should be divided by % to obtain (—5) "

-2 -1
Q11. By what number should (%) be multiplies so that the product may be (%) ?

Solution;

Expressing as a positive exponent, we have:

(3) =

-1
25/9

We have to find a number = such that

o . _3
Hs XT=7

Multiplying both sides by 25/9, we get:

=3 2 _ 1,32 2
T=Ey Xy =y X3 =;

5\ 2 25 7\ 7!
Hence, (g) should be multiplies by 37 top obtain (5) .

Q12. Find x, if:

Therefore, x=3

(i) We have:
(_Tl)—wx(_Tl)s:(_Tl)—zzH
(_Tl)—uz(_Tl)—zzH

—11=-2z+1
—-12= -2z
6=z

Therefore, x=6

(iii) We have:



(7 @)= (™
-

2=2z+1
1=2z
l:z

2

Therefore, ¢ = %

(iv) We have:
(3) "= (3)"=(
(%)12 _ (%)2z+1

) 243z

SN

12=2+4+3z
10 =3z

10 __
T—w

Therefore, £ = 13—0

) (@) - )
(07 -@

—xz+4=5
—z=1
z=-1

Therefore, x = -1

(vi) We have:
2z+1 5 z+2
8 8" _ (8
(5) () =0)
8 2z+6 (s z+2
3 —A\3

20+6=x+2
rz=—4
Therefore, x = -4
Q13.
32 2\ 4
Wife = (E) X (5) ,find the value of 72,
4\ 72 1)2 1
(iifx = (g) - (Z) ,find the value of 2.
Answer:;

(i) First, we have to find x.
2 -4
3 2
v=(3) *(3)
2 4
3 3
=(3) ~(3)

(ii}) First we will have to find x.



Q14. Find the value of x for which 52¢ + 573 = 55,
Answer; We have:

5% + 573 = 5°

52z+3 — 55

2z +3=5

2z =2

z=1

Hence, xis 1.



Exercise 2.3

1. Express the following numbers in standard form:

(i) 6020000000000000
(ii) 0.0000000000943
(i) 0.00000000085
(iv) 846 x 107

(v) 3759 x 1(T4

(vi) 0.00072984

(vii) 0.000437 x 104

Chapter 2: Powers



(viii) 4 = 100000

Answers:

To express a number in the standard for, move the decimal point such that there is only one digit to the left of the decimal point.
(i) 6020000000000000 = 6.02 x 10'® (The decimal point is moved 15 places to the left.)

(i) 0.0000000000943 = 9.43 x 10712 (The decimal point is moved 12 places to the right.)

(iii) 0.00000000085 = 8.5 % 10710 (The decimal point is moved 10 places to the right.)

(iv) 846 x 107 = 8.46 x 10% x 107 = 8.46 x 10° (The decimal point is moved two places to the left.)

(v) 3759 x 1074 = 3.759 x 103 x 10™* = 3.759 x 10~ (The decimal point is moved three places to the left.)

(vi) 0.00072984 = 7.984 x 10~* (The decimal point is moved four places to the right.)

(vii) 0.000437 x 10* = 4.37 x 10~* x 10* = 4.37 x 10° = 4.37  (The decimal point is moved four places to the right.)
(viii) 4 = 100000 = 4 x 100000~! =4 x 107>  (Just count the number of zeros in 1,00,000 to determine the exponent of 10.)
2. Write the following numbers in the usual form;

(i) 4.83 x 107

(ii) 3.02 x 1076

(iii) 4.5 x 10*

(iv)3 x 1078

(v) 1.0001 x 10°

(vi) 5.8 x 102

(vii) 3.61492 x 10°

(viii) 3.25 x 1077

Answers:

(i) 4.83 x 107 = 4.83 x 1,00, 00,000 = 4, 83,00, 000

(i) 3.02x107% = % = % = 0.00000302

(iii) 4.5 x 10* = 4.5 x 10, 000 = 45,000

3 -8 __ 3 __ 3 —

(v) 1.0001 x 10° = 1.0001 x 1,00, 00,00, 000 = 1,00, 01, 00, 000
(vi) 5.8 x 102 = 5.8 x 100 = 580

(vii) 3.61492210° = 3.61492z10, 00,000 = 3614920

(viiiy 3.25z107" = 3'1—3,5 = % = 0.000000325



