2. Exponents of Real Numbers

Exercise 2.1

1. Question

Assuming that x, y, z are positive real numbers, simplify each of the following:

54

(i) (V7] (i) ey (i) (xZ3y112)2 (iv) () o s iy (V) §Zasxyr

(vi) px“
Answer

(i) (%)5 = (1/x32)5

= (1/x32%5) = (1/x15/2)

(i) (V33 /¥ = (3 1 y) 112

= x3x Y2 2% 12

=x32 1y

(iii) 1/ (x?/3 y1/2)2

=1/ (x2/3 x 2y1/2 b 2)

1/ x4/3 y

(iv) (x1/2)2/3 (y)? / (xy"1/2)1/2
= x1/3y2  (x1/2y1/2x1/2y

= (x75/8) (y'%)

= (v%) 7 (x¥9)

(v) (243)(10 y5 210) 1/5

- (35)1/5 x2y22

= 3x%yz?

(vi) (0 / x>/

= y 10 x 5/4 ; 44 x 5/4
= y25/2 f x5

2. Question



Simplify:

(i) (16-1/5)5/2 (ii) 33337 (i) (0.001)Y/3 (iv) 251 _x(243)7

EOREHION
[51x7* fzx’s':xf
l. 51 x?'-'v I' 53 :{775 {

Answer

5
1\2
o) (16_5)

We know for any non-zero number a,
(a™)n = a™mn

5

1\3 1
I 2 =
or (16 5) =16 2
As we know 42 = 16

5

1\2 1
Therefore, (16—§) - (42)_5

=41

As we know for any non-zero number a,
al=1/a

So 4l =1/4

(i) [(343)2]%/3

1
(3437%)3
We know for any non-zero number a,

(am)n = gmn
1 _2
So, (34372)3 = 34373

As we know 73 = 343



Therefore, (343—2)% — (73)—%

= 7_2

As we know for any non-zero number a,

al=1/a
Sa 72=1/72
= 1/49

(iii) ()3 = (1 / 10%) 1/3
1000

=}

(25)7%x(243)*
(16)7" x(8)"*

(iv)

We know 25 = 52

243 = 3°
16 = 24
g =23

o (577X (3%
(24)% x (22)3

We know for any non-zero number a,
(am)n = g™mn

So,

53 x3?
- 25 %24
_125x27
- 32x16

3375
~ 512



(v) | —

We know that for any non-zero number a,

am <+ ah =amn

So,

As we know for any non-zero number a,

5\° 3125
al=1/a (—) = —
V2 4.2

(52 x72 )" (52x7

(vi) l [
5°x77% 5°x77

We know far any non-zero number a,
(am)n = g™mn
So,
7 7 -5 -5
Gz x (75?2 (52 x(7°)2
7 7 | % =5 =
(5%)2 x (774)2 (5%)2z x (77%)2

7 15

B 52x77 o Sx7 2
7 -14 15 25

57 x7 5Z X 72

We know for any non-zero number a,

aMm x g = gMm+n



5—;—7 % 77+14) (55+1—5 X7 125 225)

—-7-14 10+15 —-15-25
:(5 3 ><77+14)><(5 S5 )

21 —40
57><721) (52 73 )

I
&
X
~l

=175
3. Question

Prove that:

(i) ¥3x57 23375 x53x sf‘sg

-2

(i) 93/2-3x 50 - {11 " =15
|81/
(iii) (.1_ -3x82/3 x404( ¢ '“=E
4/ (16 3
27 x3¥ x4t 35T
v + =10
(iv) LT R o

(v) \E + (0.01) 172 - (27)2/3 = 3

2
27+27t 3
Vi =
( )2“_ =3
(64177 N T ‘ |
(vii) 1125) 255| J—
625
3 2
(viil) =3x8 =88 _ 58 5

52)(3"1/25 x(ls)q_s L33

fOU\ -(0.1)* _ 3
(ix) | 3 3‘-‘-1‘-.'
L8t 3y

nal



Answer

(i) (31/2+1/6 5-3/2 +1) y (3-1/3 51/2)
_(3%/3.51/12) 7 (3173 5112
_ (33 + 1/3) / (51/2 +12)
=3/5

iy (32 )32 -3.1 - (1/92)1/2

-3>-3-9

=27-3-9

=27-12

=15

(iii) 5(-2)(-2) -3,82/3 4+(3/4)1

=2*-3.22 +4/3

=16 -12 + 4/3

=16/3

vy [(2.31/3)/ (27115 52/5)] x (271/5.3)/ (3%/3.57/5)

_ 5 3l/3 +1-4/3 ) 52/5-7/5

=25
=10

v) Y2 + 1/(0.01) "% -32
=1/2+10-9

=1/2 +1

=3/2

iy (2" + 271)/ ) (0L - 2m)
=21+ 271) /27 (2-1)
=[1+ (1/2))/1

=1+1/2

=3/2

(vit) (125/64)2/3 + (625/256)1/% + ( 5/4)



=(s/4)° + 5/4 + 5/4

=25/16 + 5/4 + 5/4

=65/16

(viil) (37>-62.7(2)1/2)/ (543 (15)"4/3-.31/3) =28(2)1/2
(32.36.7(2)1/2)/ (54/3-4/3,(3)1)
(372.36.7(2)Y2)/ (59)

1/9.36.7(2)%2

28.f3

(ix) {1- 1/0.1}/ { (3/8) 1(3/2)% + (-1/3)1
=1-10/{ (8/3)(3/2)° + (-3)

=-9/(3°-3)

=-3/2

4. Question

1f 27% =2, find x.
Answer

We have,
(27)X=9/ 3%

(33))( — 32 / 3X

33X =32-X

3x = 2 — x {On equating exponents}
3x+x=2

4x = 2

2
X=—-=
4

M=

1
Hence, the value of x is -

2

5. Question

Find the values of x in each of the following:

(i) 25X+ 2% = 3=



(ii) (23)% = (22)¥

w

sy 30
(iii) 15

W)

(iv) 5%-2 x 32x-3 = 135
(v) 2¥5 x 5X4 = 5
(vi) 2X7 x 5%% = 1250
Answer

(i) we have,

2%+ 2% = 7=

25>(/2x = 220/5

25%-% — 24

4x = 4

x=1

(ii) We have,

(23)% = (22)%

23.4 — 72.x

12 = 2x

X=6

(iii) We have,

'3/ 127

_

'_5_'

52X-X/ 32X-X — (5/3 )3
—(5/ 33

5%/3% = (3/3)

(5/3 X = (5/3)3

x=3

(iv) We have,

5x-2 x 32x-3 = 135
5%2 x 3263 = 5 97

5X-2 X 32)(-3 = 51x33



x-2 =1; 2x-3 =3
Xx=3; x=3
(v) We have,
2X-5 % 5x-4 — 5
2%™5 x 5X"4 = 51 x 20
X-5=0;x4=1
Xx=4 ; x=1+4 =5
(vi) We have,
2x7 x 5%4 = 1250
3X-7 % 5x-4 — 21 x 54
Xx-7=1;x4=14
Xx=8; x=44+4 =8
CCE - Formative Assessment
1. Question
Write (625)71/4 in decimal form.
Answer

1 1 l
1
(625)
=0.2
2. Question
State the product law of exponents.
Answer

The product law of exponent states that while multiplying two parts having same base, you can add
the exponents.

3. Question
State the quotient law of exponents.
Answer

The gquotient law of exponent states that to divide two exponents with the same base, you keep the
base and subtract the powers.

4. Question



State the power law of exponents.
Answer

The power law of exponents states that:
(an)m = ghm

Example: (23)2 = 23.2

=25=64

5. Question

For any positive real number x, find the value of |

Answer

x(@a=-b)(a+b) x y(b-c)(b+c) x y{c-2)(c+a)
— x@2-bb » ybb-ccy ycc-aa

= y@:@a-bb+bb-cc+cc-aa

=x°=1

6. Question

Write the value of {5(81/3 + 271/3)311/4
Answer

{5(81/3 4+ 271/3)331/4

= {5(2 + 3)331/4

= (594 =5

7. Question

I
Simplify [{((52-‘.'))2} 4 ]2 :

Answer



5. Question

FrLINIIIES WSV ATT £ NI
UXTT 25X 7olxs)

4

Far any positive real number x, write the value of

Answer

(X)ab x 1/ab (X)bc .1/bc  yca. 1/ca

9. Question

If (x-1)3 = 8, what is the value of (x+1)2
Answer

(x-1)¥3 =38

x-1=2

Xx=3

(x+1)2=(3+ 1)

=4% =16

10. Question

If 2*x42 = 16x, then find the value of x.

Answer

2% x 24 = 16x
28 = 2% x x
x=2%=16

11. Question

If 31=9 and 4Y*+2 = 64, What is the value of ff

¥
Answer

3)(—1:32



X =3
4y+2=43
y+2=3
y=1
xfy=3/1=3

12. Question

Write the value of 37 <333 .
Answer

37«43

= (7 .7%)3

= (7)3% 1/3

=2

13. Question

Write % % (64)1/3 as a rational number.

= (32)1/2 x (1/43) -1/3
=3x1/4=3/4

14. Question

Write the value of;i25.27 .
Answer

(53 % 33)1/3

=5x3

=15

(=

. Question

The value of {2-3(2-3)3}3 is



A.5

B. 125

C. 1/5

D. -125

Answer

{2-3(2-3)%)3

={2-3(-1)%3
= {2 + 3}3
=53 =125

2. Question
(256)0-16 x (256)0-09
A 4

B. 16

C. 64

D. 256.25

Answer

(256)0-15 x (256)0-09

. (256) 0.16 + 0.09

— (256) 0.25
= 44 % 1 =4
4

3. Question

If 102¥ = 25, then 107 equals

1
A -
3

al=



=10' =X
=x2_52
=x=5
=1/x=10"
= 1/5

4, Question

The value of x-y*¥whenx =2andy = -2is
A. 18

B. -18

C. 14

D. -14

Answer

X—y*-Y

=2- (-2)(2+2)

=2-16=-14

5. Question

The product of the square root of x with the cube root of x is
A. Cube root of the square root of x

B. Sixth root of the fifth power of x

C. Fifth root of the sixth power of x

D. Sixth root of x

Answer

,'?x

Vx < fx

\ .
= x1/2 x x1/3
= x5/6

6. Question

If 9¥+2 = 240 + 9%, then x =

A. 0.5



B. 0.2
C. 0.4
D. 0.1

Answer

9¥+2 = 240 + 9¥
9x x 92 = 240 + 9%
Let9X =y

8ly =240+ vy

80y = 240

x=1=05
2

7. Question
The seventh root of x divided by the eighth root of x is

A.x
B. Jx
C. ¥y

1

Answer
x1/7 / x1/8

_ (x)lf? -1/8

_ (X)1/56
= E"E!;
8. Question

The square root of 64 divided by the cube root of 64 is

A. 64



B. 2

C.

N =

D. 642/3

Answer

As 64 can be written as 64 = 2x2x2x2x2x2s0 64 = 26 vV64=(28)=(26)1/2 = 23=8 364 =(26)1/3 =

22430 _ 8 _ 5
364 4

9. Question

Which of the following is (are) not equal to i

‘o »

1/5}1/5

1/{(5/6)

(s5/6) /30

= (5/5) 1/30

10. Question

When simplified (x1 + v 1)1 is equal to
A. xy

B.x+vy

xy
X+y

X+y
D. =X
Xy



Answer

(X-i + y-i)-i

=+t
xr v

X+

=&

Xy

xy

= ()

X+V
11. Question
If 8¥+1 = 64, what is the value of 32x+1?
Al
B. 3
C.9
D. 27
Answer
8x+1_64
—gx+1_-g2

On equating powers, we get

x+1=2
x=1

=32x+1
=33=27

12. Question

If 0 < y < x, which statement must be true?
A T =T

B. K =X

C. xfy=vJx

D. 7 =Ey7

Answer

Since, it is the property of square roots.

13. Question



If x is a positive real number and x2 = 2, then x3 =
A3

B.2.3

C.3.2

D. 4

Answer

x2=2

x =42

x3 = (2)1/2 % 3

=22

14. Question

If (23)2 = 4%, then 3X =
A.3

B. 6

C.9

D. 27

Answer

(23)2 = 22x

2x =6

Xx=3

15. Question

If 10% = 64, what is the value of ;=7
A. 18

B. 42

C. 80

D. 81

Answer

105~ €an be written as: (10912 x 10

= (64)1/2 x 10



=8x 10
= 80
16. Question

N
f 15 =8x1land x> 0, thenx =

C. 4
D. 64

Answer

= - =064
= = 064
17. Question
If g = t2/3 + 412, what is the value of g when t = 64?

A, =

B. —

C. 16

257
16

D.

Answer
g = 2/3 4 arl/2

= (64)%/3 + 4 (64) 1/2



= (6413 + 4 (1) V2
64

42 +4 3
a

33

16 + —
pd

XTW

18. Question

If x2 = 64, then x1/3 + x0 =
A 2

B. 3

C. 3/2

D. 2/3

Answer

(22 = (8)>

R
I
(s3]

x
Il
0

x1/3 4 xo
=Y +er
a 2

+1=

N
N

19. Question
If 4% — 41 = 24, then (2x)¥ equals
A. 55
B. 5
C. 25,55
D. 125
Answer
4% - 4x-1 = 24
Lletdx =y
y-2=24

4

4y -y = 96
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