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 CONTENTS   

   Introduction 

   Laws of Exponents (Positive Exponents) 

   Standard and usual forms of number 

   Compare of numbers 

   

  INTRODUCTION 
 

 We have learnt earlier that 5 × 5 × 5 can be 

written as 53. We read 53 as ‘five raised to the 

power of three’. In 53, the number 5 is called the 

base and 3 is called the exponent or the index or 

the power. Similarly, exponential notation or 

exponential form can also be used for writing the 

product of a rational number multiplied by itself 

several times. 

 

53 Exponent 

Base  

 For example, 
5

2
×

5

2
 is written as 

2

5

2








;
4

7
×

4

7
× 

4

7
 

as 
3

4

7








; 
2

3
 × 

2

3
×

2

3
×

2

3
 as 

4

2

3






 

, etc. 

 Hence, if a is any rational number, then  

 a × a × a × …. m times = am. Here, a is called the 

base and m is called the exponent.  

 

Ex.1 Evaluate : 

  (a) 
2

4

3








  (b) 
3

3

4






 

 (c) 
4

2

1






 

 

Sol. (a) We have 
2

4

3








 = 
4

3
 × 

4

3
 = 

16

9
 

 (b) We have 
3

3

4






 

 = 
3

4
×

3

4
×

3

4
 = 

27

64
 

 (c) We have 
4

2

1






 

 = 
2

1
×

2

1
×

2

1
×

2

1
 = 

16

1
 

 

Ex.2 Express the following in exponential form. 

  (a) 
5

2
×

5

2
×

5

2
  

  (b) 
3

7
×

3

7
×

3

7
×

3

7
 

Sol. (a) 
5

2
 × 

5

2
 × 

5

2
 = 

3

5

2








  

 (b) 
3

7
×

3

7
×

3

7
×

3

7
 = 

4

3

7






 

 

 

Ex.3 Express in power notation. 

  (a) 
81

49
   (b) 

27

8
 

Sol. (a) 
81

49
 = 

99

77




 = 
9

7
 × 

9

7
 = 

2

9

7








 

 (b) 
27

8
=

333

)2()2()2(




 

   = 





 

3

2
× 






 

3

2
× 






 

3

2
 

   = 
3

3

2






 

 

 

5 
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Ex.4 Simplify : 

  (a) 
2

4

3








× 
3

3

2






 

 × 
2

12

10






 

 

  (b) 
2

5

3






 

 × 
4

9

4








 × 
2

18

15






 

 

Sol. (a) 
2

4

3








×
3

3

2






 

×
2

12

10






 

  

 = 





 

4

3

4

3
× 






 







3

2

3

2

3

2
 × 






 




12

10

12

10
 

 = 
16

9
 × 

27

8
×

144

100
 = 

216

25
 

 (b) 
2

5

3






 

 × 
4

9

4








 × 
2

18

15






 

 

 = 





 




5

3

5

3
 × 






 

9

4

9

4

9

4

9

4
× 






 




18

15

18

15
 

 = 
25

9
×

6561

256
× 

324

225
 = 

6561

64
 

 

Ex.5 Find the reciprocal of the following : 

  (a) 32  (b) (–4)3  (c) 
3

4

3








 

Sol. (a) Reciprocal of 32 = 
23

1
 = 

9

1
 

 (b) Reciprocal of (–4)3  

  =
3

4

1









=
4

1


×

4

1


×

4

1


  = 

64

1


 

 (c) Reciprocal of 
3

4

3








 

  =
3

3

4








 = 
3

4
×

3

4
×

3

4
 = 

27

64
 

 

 LAWS OF EXPONENTS (Positive Exponents)  
 There are certain laws that govern the operations 

in numbers which are expressed in the 

exponential notation. 

Law-I If x is a rational number and m and n are 

positive integers, then xm × xn = xm + n. 

 For Example, 
2

3

2








 × 
3

3

2








  

  = 





 

3

2

3

2
× 






 

3

2

3

2

3

2
 = 

32

3

2










 = 
5

3

2








 

Law-II If x is a rational number and m and n are 

positive integers, such that m > n, then  

xm ÷ xn = xm–n  

 For Example, 
5

5

4








÷ 
3

5

4








 = 
5

5

4








× 
3

4

5








  

  = 
5

4
×

5

4
×

5

4
×

5

4
×

5

4
×

4

5
×

4

5
×

4

5
 

  = 
5

4
×

5

4
 = 

2

5

4








 or 
35

5

4










 

Law-III  If x is a rational number and m and n are 

positive integers, then (xm)n = xm × n = xmn. 

  For Example, (22)3 = 22 × 22 × 22 = 22 + 2 + 2  

       = 26 = 22 × 3          (From Law I) 

Law-IV  If 
y

x
 is any rational number and m is any 

positive integer, then 
m

y

x








 = 

m

m

y

x
. 

  For Example, 
3

7

2








 = 
7

2
×

7

2
×

7

2
 = 

3

3

7

2
 

Law-V  

 1. The Zero Exponent:  If x is a rational 

number and x  0, then x0 = 1.  

  For example, 50 = 1 and (–7)0 = 1. 

 2. The Negative Exponent: If x is a rational 

number different from 0, then x–1 denotes the 

reciprocal of x. We know that the reciprocal 

of x is 
x

1
. Therefore, x–1 = 

x

1
. 

  For Example, 6–1 = 
6

1
 and 11–1 = 

11

1
. 



 

 

Law VI  If x is any rational number different from 0 

and m is a positive integer, then x–m denotes 

the reciprocal of xm.  

  Also, 
m

y

x










=

m

x

y








. 

  For Example, 
3

3

2










 = 
3

3

2

1









  

            = 

3

3

3

2

1
=

3

3

2

3
=

3

2

3








 

Ex.6 Find the value of 
43

4

3

4

3






 






 

. 

Sol.  The numbers 
3

4

3






 

 and 
4

4

3






 

 have the 

same bases. So to find the product, we add 

their powers. 

  Thus, 
3

4

3






 

× 
4

4

3






 

= 
43

4

3








 

 = 
7

4

3






 

 

       = 
16384

2187
 

Ex.7  Evaluate : 
6

4

3








÷ 
4

4

3








 

Sol.  The numbers 
6

4

3








 and 
4

4

3








 have the same 

bases. So, to find the solution, we have to 

subtract the powers. 

    
6

4

3








÷ 
4

4

3








 = 
46

4

3










 = 
2

4

3








 = 
2

2

4

3
 = 

16

9
 

Ex.8 Simplify : 

  (a) 
3

3

2










× 
1

3

2










 (b) 

23

2

1



















 

 

Sol. (a) The given product can be written as - 

  
3

3

2










 × 
1

3

2










 = 
)1(3

3

2










  

    = 
4

3

2










 = 
4

2

3








=  
16

81
 

 (b) The exponent 

23

2

1



















 

 can be written as 

)]2()3[(

2

1








 

 = 
6

2

1






 

 = 
64

1
 

 

Ex.9 If 
q

p
 = 

2

2

3










÷ 
0

7

6








, find the value of 

3

q

p










. 

Sol.  We have 







q

p
= 

2

2

3










÷ 
0

7

6








 = 
2

3

2








  ÷ 1  

  = 1
3

2
2









  = 
2

3

2








  

  
3

q

p










 = 

32

3

2





















 = 
6

3

2










 = 
6

2

3








 

Ex.10 If 52x + 1 ÷ 25 = 125, find the value of x. 
Sol.  We have 52x + 1 ÷ 25 = 125  

 or 
25

5 1x2 

 = 125  or   
55

5 1x2





 = 5 × 5 × 5 

 or 
2

1x2

5

5 

 = 53   or   52x + 1 – 2 = 53  

 or 52x – 1 = 53  or   2x – 1 = 3 
 or 2x = 4  or   x = 2 
 
Ex.11 Simplify and express the result as a power of 2. 

  (a) (34 × 35) ÷ 39  (b) 
5

1

5

1

5

1
56




























 

Sol. (a) We have (34 × 35) ÷ 39 = 34 + 5 ÷ 39 = 39 ÷ 39  
   = 39 – 9 = 30 = 1 = 20, 
  Where 1 can be expressed as a power of 2 as 20. 

 (b) 
5

1

5

1

5

1

5

1

5

1

5

1
5

6

56


































































  

        = 
5

1

5

1
56























 

  = 
11

5

1

5

1















 = 
11

5

1










= 
0

5

1








 = 1 = 20  

  Again, 1 can be expressed as the power of 2 
as 20. 



 

 

Ex.12 By what number should we multiply 7–5, so 

that the product may be equal to 7 ? 

Sol.  Let the number be x. 

  Then 7–5 × x = 7 

  or   x = 
57

7
  = 7 × 75 = 76   

   The number is 76. 

Ex.13 By what number should 75 be divided, so that 

the quotient is 7–3 ? 

Sol.  Let the number be x. 

   Then 75 ÷ x = 7–3  

  or 
x

75

 = 7–3   or    
3

5

7

7
  = x 

  or x = 75 × 73 = 78  

    The number is 78. 

 STANDARD AND USUAL FORMS OF 
NUMBER 

 
 Observe the following facts. 

1. The distance from the Earth to the sun is 

149,600,000,000 m. 

2. The speed of light is 300,000,000 m/sec. 

3. Thickness of Class VII Mathematics book is  

20 mm.  

4. The average diameter of a Red Blood Cell is 

0.000007 m. 

5. The thickness of human hair is in the range of 

0.005 cm to 0.01 cm. 

6. The distance of moon from the Earth is 

384,467,000 m (approx). 

7. The size of a plant cell is 0.00001275 m. 

8. Average radius of the Sun is 695000 km. 

9. Mass of propellant in a space shuttle solid rocket 

booster is 503600 kg. 

10. Thickness of a piece of paper is 0.0016 cm. 

11. Diameter of a wire on a computer chip is 

0.000003 m. 

12. The height of Mount Everest is 8848 m. 

 Observe that there are few numbers which we can 

read like 2 cm, 8848 m, 6,95,000 km. There are 

some large numbers like 150,000,000,000 m and 

some very small numbers like 0.000007 m. 

Identify very large and very small numbers from 

the above facts and write them in the adjacent 

table. 

 Very large numbers Very small numbers 

150,000,000,000 m 0.000007 m 

 
 for example : 150,000,000,000 = 1.5 × 1011 

(standard form). Now, let us try to express 

0.000007 m (usual form) in standard form. 

  0.000007 = 
1000000

7
 = 

610

7
 = 7 × 10–6  

  0.000007 m = 7 × 10–6 m 

  Note :  150000000000
12345 678 91011
 decimal is moved 11 

placed to the left. 

 Similarly, consider the thickness of a piece of 

paper which is 0.0016 cm.  

  0.0016 = 
10000

16
 = 

410

106.1 
 = 1.6 × 10 × 10–4  

  Note :  0.000007
6 543 21  

decimal is moved 6 places to 

the right. 

 Therefore, we can say thickness of paper is  

1.6 × 10–3 cm 

  Note :  0.0016
32 1  

decimal is moved 3 places to 

the right. 

  COMPARE OF NUMBERS  
 The diameter of the Sun is 1.4 × 109 m and the 

diameter of the Earth is 1.2756 × 107 m. Suppose 

you want to compare the diameter of the Earth, 

with the diameter of the Sun. 

   Diameter of the Sun = 1.4 × 109 m 

   Diameter of the Earth = 1.2756 × 107 m 

 Therefore 
7

9

102756.1

104.1




= 
2756.1

104.1 79
= 

2756.1

1004.1 
 

which is approximately 100 So, the diameter of 

the Sun is about 100 times the diameter of the 

earth.  



 

 

 Let us compare the size of a Red blood cell which 

is 0.000007 m to that of a plant cell which is 

0.00001275 m.  

 Size of Red Blood cell = 0.000007 m = 7 × 10–6 m 

 Size of plant cell = 0.00001275 = 1.275 × 10–5 m 

 Therefore, 
5

6–

10275.1

107



= 

275.1

107 )5(6 
  

  = 
275.1

107 1
 = 

275.1

7.0
 = 

3.1

7.0
 = 

2

1
(approx.) 

 So a red blood cell is half of plant cell in size. 

 Mass of earth is 5.97 × 1024 kg and mass of moon 

is 7.35 × 1022 kg. What is the total mass ? 

  Note :– When we have to add numbers in 

standard form, we convert them into numbers 

with the same exponents. 

 Total mass = 5.97 × 1024 kg + 7.35 × 1022 kg. 

       = 5.97 × 100 × 1022 + 7.35 × 1022 

    = 597 × 1022 + 7.35 × 1022  

    = (597 + 7.35) × 1022 

    = 604.35 × 1022 kg 

Eg. The distance between Sun and Earth is  

1.496 × 1011m and the distance between Earth and 

Moon is 3.84 × 108 m. 

 During solar eclipse moon comes in between 

Earth and Sun. At that time what is the distance 

between Moon and Sun. 

 Distance between Sun and Earth = 1.496 × 1011 m 

 Distance between Earth and Moon = 3.84 × 108 m 

 Distance between Sun and Moon  

   = 1.496 × 1011 – 3.84 × 108  

   = 1.496 × 1000 × 108 – 3.84 × 108 

   = (1496 – 3.84)×108 m = 1492.16×108 m 



Ex.14 Express the following numbers in standard 

form. 

  (i) 0.000035   (ii) 4050000 

Sol. (i) 0.000035 = 3.5 × 10–5 

 (ii) 4050000 = 4.05 × 106 

 

Ex.15 Express the following numbers in usual form. 

  (i) 3.52 × 105  (ii) 7.54 × 10–4 

  (iii) 3 × 10–5 

Sol. (i) 3.52 × 105 = 3.52 × 100000 = 352000 

 (ii) 7.54 × 10–4 = 10

54.7
 =  

10000

54.7
 = 0.000754 

 (iii) 3 × 10–5 = 
510

3
 = 

100000

3
 = 0.00003 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

EXERCISE # 1 

1. Evaluate. 

 (i) 3–2 (ii) (–4)–2 (iii) 
5

2

1










 

 

2. Simplify and express the result in power 

notation with positive exponent. 

 (i) (–4)5 ÷ (–4)8 (ii) 
2

32

1








 

 (iii) (–3)4 × 
4

3

5








 (iv) (3–7 ÷ 3–10) × 3–5  

 (v) 2–3 × (–7)–3  
 
3. Find the value of. 
 (i) (3º + 4–1) × 22  
 (ii) (2–1 × 4–1) ÷ 2–2  

 (iii) 
2

2

1










+ 
2

3

1










+
2

4

1










 

 (iv) (3–1 + 4–1 + 5–1)0 (v) 

22

3

2



















 



 

 

4. Evaluate (i) 
4

31

2

58


 
  (ii) (5–1 × 2–1) × 6–1  

 

5. Find the value of m for which 5m  5–3 = 55. 

 

6. Evaluate (i) 

111

4

1

3

1





























 

 (ii) 
7

8

5










 × 
4

5

8










 

 

7. Simplify. 

 (i) 
83

4

t105

t25







(t  0) 

 (ii) 
57

55

65

125103







 

8. Express the following numbers in standard 

form. 

 (i) 0.0000000000085 

 (ii) 0.00000000000942  

 (iii) 6020000000000000 

 (iv) 0.00000000837  

 (v) 31860000000 

 

9. Express the following numbers in usual form. 

 (i) 3.02 × 10–6 (ii) 4.5 × 104  

 (iii) 3 × 10–8 (iv) 1.0001 × 109  

 (v) 5.8 × 1012  (vi) 3.61492 × 106 

 

10. Express the number appearing in the 

following statements in standard form. 

 (i) 1 micron is equal to 
1000000

1
m 

 (ii) Charge of an electron is  

  0.000,000,000,000,000,000,16 coulomb. 

 (iii) Size of a bacteria is 0.0000005 m 

 (iv) Size of a plant cell is 0.00001275 m 

 (v) Thickness of a thick paper is 0.07 mm 

  

11. In a stack there are 5 books each of thickness 

20 mm and 5 paper sheets each of thickness 

0.016 mm. What is the total thickness of the 

stack. 

 

12. Express each of the following as a rational 

number of the form 
q

p
 : 

 (i) 5–3  (ii) (–2)–5 

 (iii) 
3

3

4










  (iv) 
4

5

2








 

 

 (v) 
32

1


  

 

13. Express each of the following as a rational 

number of the form 
q

p
:  

 (i) 
2

8

3










×
3

5

4










  (ii) 
4

7

2








 

× 
2

5

7






 

 



 

 

14. Express each of the following as power of a 

rational number with positive exponent : 

 (i)  
3

4

1










  (ii) 5–3 × 5–6 

 (iii)  
5

4

1








 

× 
7

4

1








 

 

 

15. Simplify:  

 (i)  
1

211

8

5
52


 






   

 (ii)   111111 )32(86    

 (iii)   1111 635    

 (iv)  
1

11

3

2
84


 






   

 

16. Simplify  

 (i) 
222

3

1

2

1

4

1
























  

 (ii) 

11
1

2

3
6
























 

 

17. Express each of the following as a rational 

number of the form 
q

p
 

 (i) (2–1 + 3–1)2 (ii) (2–1 – 4–1)2 

 (iii) 

111

4

1

3

4





























 

 

18. By what number should (–8)–1 be multiplied so 

that the product may be equal to 10–1 ? 

 

19. Using the laws of exponents, simplify each of 

the following and express in exponential form: 

 (i) 37 × 3–2  (ii) 2–7  2–3  

 (iii) (52)–3  (iv) 2–3 × (–7)–3 

 (v) 
5

5

4

3




 

 

20. Using the laws of exponents simplify and 
express each of the following in exponential 
form with positive exponent: 

 (i) (–4)4 × (–4)–10  (ii) 2–5  22 

 (iii) 3–4 × 2–4 (iv) 
2

32

1








  

 (v) (3–7 ÷ 3–10) × 3–5 (vi) 
4

4

3

5
)3(– 






    

 

21. Simplify and write the answer in the exponetial 
form: 

 (i) 5–585 2)22(      (ii) (– 4)3 × (5)–3 × (–5)–3 

 (iii) 33
8

1   

 
22. Simplify : 

 (i) 
57

5

8

8

5

















   (ii) 
32

5

4

3

2–

















 

 (iii) 
34

2

3

4

3

















 (iv) 
32

6

7

7

3

















 

 

23. Evaluate: 
4–

31

2

58 

 

 
24. Simplify: 

 (i) 
83–

4–

a105

a25



 (ii) 

57

55

65

125103







 

 

25. By what number should (–12)–1 be divided so 

that the quotient may be 
1

3

2










? 

 

26. Find x so that 
x8115

3

5

3

5

3

5
























 

 
27. Write the following numbers in standard form: 
 (i) 0.4579  (ii) 0.000007 
 (iii) 0.000000564 (iv) 0.0000021 

 (v) 216000000 (vi) 0.0000529×104 

 (vii) 9573×10–4 

 
28. Express the following numbers in usual form: 
 (i) 3.52 × 105 (ii) 7.54 × 10–4 
 (iii) 3 × 10–5 



 

 

ANSWER KEY 
EXERCISE # 1

1.  (i) 
9

1
 (ii) 

16

1
  (iii) 32   

2.  (i) 
3)4(–

1
 (ii) 

62

1
  (iii) (5)4   (iv) 

2)3(

1
  (v) 

3)14(–

1
 

3.  (i) 5  (ii) 
2

1
  (iii) 29   (iv) 1   (v) 

16

81
   

4.  (i) 250 (ii) 
60

1
  5.  m = 2  6.  (i) –1  (ii) 

125

512
 

7.  (i) 
2

t625 4

 (ii) 55 

8.  (i) 8.5 × 10–12 (ii) 9.42 × 10–12 (iii) 6.02 × 1015  (iv) 8.37 × 10–9  (v) 3.186 × 1010 

9.  (i) 0.00000302 (ii) 45000  (iii) 0.00000003  (iv) 1000100000  (v) 5800000000000 
    (vi) 3614920 
10. (i) 1 × 10–6 (ii) 1.6 × 10–19 (iii) 5 × 10–7  (iv) 1.275 × 10–5  (v) 7 × 10–2 
11.  1.0008 × 102 

12.  (i) 
125

1
 (ii) 

32

1
–   (iii) 

64

27
   (iv) 

16

625
  (v) 8 

13.  (i) 
9

125
 (ii) 

400

117649
 14.  (i) 43   (ii) 

9

5

1








  (iii) 412 

15.  (i) – 10 (ii) 30   (iii) 90   (iv) 
4

1
 

16.  (i) 29 (ii) 
5

6
  17.  (i) 

36

25
  (ii)  

16

1
   (iii) – 

8

3
 

18.  – 
5

4
  

19.  (i) 35 (ii) 2–4  (iii) 5–6   (vi) (–14)–3  (v) 
5–

4

3








 

20.  (i) 
6

4

1
– 








 (ii) 
7

2

1








  (iii) 
4

6

1








  (iv) 
6

2

1








  (v) 
2

3

1








 

 (vi) 54  
21.  (i) 2–20 (ii) 10–6  (iii) 6–3    

22.  (i) 
25

64
 (ii) 

256

1125
   (iii) 

3

32
   (iv) 

7

24
 

23.  250  24.  (i) 
2

625
a4 (ii) 55  

25.  – 
18

1
 26.  – 2   

27.  (i) 4.579 × 10–1 (ii) 7 × 10–6  (iii) 5.64 × 10–7   (iv) 2.1 × 10–6 (v) 2.16 × 108  
 (vi) 5.29 × 10–1 (vii) 9.573 × 10–1   

28.  (i) 352000 (ii) 0.000754 (iii) 0.00003  



 

 

EXERCISE # 2 

1. Evaluate the following : 

 (i) 
2

3

7






 

  (ii) 
4

3

4






 

 

 (iii) 
2

9

2










 (iv) 
3

5

3






 

 

 (v) 
6

3

2






 

  (vi) 
3

7

2






 

 

 

2. Express the following in exponential form. 

 (i) 
625

16
  (ii) 

27

1
 

 (iii) 
9

7

9

7

9

7 






 (iv) 

169

16
 

 (v) 
3

2

3

2

3

2
  

 

3. Simplify : 

 (i) 
25

14

1

2

7













 

 (ii) 
33

2

3

3

2






 






 

 

 (iii) 
























 

33

3

2

27

16

4

3
 

 (iv) 
33

3

5

9

4

3

2
































 

 

 

4. Find the reciprocal of the following - 

 (i) (–3)5  (ii) 
3

5

2






 

 

 (iii) 
3

5

3








  (iv) 
4

7

3









 

 

5. Find the absolute value of- 

 (i) 
3

4

1






 

  (ii) 
5

7

3








 

 (iii) 
4

5

3






 

 (iv) 
2

14

11






 

 

 (v) 
4

3

2






 

  (vi) 
2

8

7






  

 

6. Find the reciprocal and express the same in 

power notation. 

 (i) 
8

27
 (ii) 

216

125
 (iii) 

392

675
 

 

7. Find the product of the following- 

 (i) 37 × 311  (ii) 46 × 44 

 (iii) a9 × a3  (iv) x12 × x7 

 (v) 221 × 27  (vi) a4 × a7 × a3 

 (vii) 35 × 37 × 32 (viii) 511 × 53 × 5 

 (ix) 35 × 25 × 37 × 27 

Note :- Exponential form is must useful in scientific 

calculations, in expressing distance the planets etc. 

 
8. Simplify using the laws of exponents (answer 

in exponential form) 

 (i) 37   35  (ii) 
4

48

 

 (iii) 
7

12

5

5
  (iv) 

15

18

7

7
 

 (v) 
21

24

6

6
  (vi) 

6

36
 

 (vii) 
25

125
  (viii) 

12

108
 

 (ix) 
5

625
  

 

9. Simplify and give your answer in exponential 

form. 

 (i)  325   (ii)  343  

 (iii)  458   (iv)  837  

 (v)  2410    (vi)  2311  

 (vii)  656   (viii)  68  

 (ix)  522 23   

 

10. Simplify and give your answer in exponential 
form- 

 (i) 36 × 6   (ii) 48 × 2 

 (iii) 53 × 152 (iv) 
16

8
 

 (v) 
81

27
  (vi) 

30

225
 

 



 

 

11. Express in exponential form- 

 (i) 
4

3

4

3

4

3
    

 (ii) 
5

2

5

2

5

2

5

2 









 

 (iii) 
7

1

7

1

7

1 






   

 (iv) 
9

4

9

4

9

4

9

4
  

 (v) 
2

7

2

7

2

7

2

7

2

7
   

 (vi) 
8

3

8

3

8

3 






 

  
12. Express in exponential form 

 (i) 
125

81
   (ii) 

225

16
 

 (iii) 
32

243
   (iv) 

243

32
 

 (v) 
216

1
  (vi) 

128

343
 

 
13. Express as a rational number 

 (i) 3–1   (ii) 
3

5

3






 

  

 (iii) 
2

7

2








 

 (vi) 
3

9

4






 

 

 (v) 
4

6

5








 

 (vi) 
3

8

3










 

 (vii) 
4

7

1








 

 (viii)  (–5)–2 

 (ix) 
2

7

5










 

 
14. Evaluate : 

 (i) 
43

3

5

2

3















  (ii) 

23

5

2




















 

 (iii) 
54

7

2

7

2

















 (iv) 
4

1

3

2

3

4
32
















 

 (v) 

2

1
1

)4(
2

1



















 



 (vi) 
11

5

2

2

3








 








 

 (vii) 



















 

64

125

6

1

2

15

5

4
2

  

 (viii) 
832

7

3

7

3

7

3


































 

 

15. Find x, so that- 

 (i) 
1x243

5

2

5

2

5

2
























   

 (ii) 
1x243

2

3

2

3

2

3
























 

 (iii) 3–9 × 3x = 3  

 (iv) 4x × 4–8 = 4–3 

 (v) 
x264

3

5

5

3

5

3













 






 



  

 (vi) 5x × 5–2 × 54 = 5–3 

 

16. (i) By what number should 3–9 be multiplied, 

so that the product is equal to 3–4 ? 

 (ii) By what number should (–28)–1 be 

divided, so that the quotient is 4–1 ? 

 (iii) By what number should 
2

5

4






 

 be 

multiplied, so that the product is 
3

3

2








 ? 

 (iv)  By what number should 13–2 be divided 

to get 135 ? 

 (v)  By what number should we multiply 5–4, 

so that the product is 52 ? 

 (vi)  By what number should we multiply 

  (–7)–1 to get the product 4–1 ?  

 

17. If 
25

3

2

3

2

y

x















 , find 

2

y

x










and 

2

y

x








.  

 

18. If  
01

9

8

2

5

y

x

















,  

 find the value of 
2

y

x










. 



 

 

 
19. Find the value of : 

 (i) (70 + 30) × (80 – 50) (ii) 
000

000

852

852




 

 (iii)  
0

6

5






 

 (iv) 
43

5

3

5

2

5

2













  

 
20. Simplify and write the answer with positive 

exponents 
 (i) (3 + 4) –1 × (3–1 + 4–1) 

 (ii) 

111

5

2

4

5




























 

 (iii)     111111 5375
   

 

21. Verify that 27
2

1

2

1

3

1
5–53

























 

22. If 
32

3

2

3

1

y

x















  ,  

 find the value of 
3

y

x










 

 

23. Find x, so that 
1x292

3

2

3

2

3

2
























 

 

24. By what number should 
2

3

5










 be multiplied, 

so that the product may be 
1

3

7










? 

25. By what number should 
3

2

3








 

be divided, 

so that the quotient may be 
2

27

4










 ? 

 

26. By what number should 
1

2

1










 be multiplied, 

so that the product may be equal to 
1

7

4








 

 ? 

 

27. Solve 
1

1

11

1
)7(

343121


 








 

 
28. If the diameters of the Sun and the Earth are 

1.4 × 109 metres and 1.275 ×107 metre 
respectively. Compare these two. 

 
29. The size of a red blood cell is 0.000007 m and 

the size of a plant cell is 0.00001275 m. 
Compare these two. 

 
30. Express each of the following rational numbers 

with a negative exponent: 

 (i)  
3

4

1








  (ii) 35  

 (iii) 
4

5

3








    (iv)  

34

2

3






















 

 (v) 

34

3

7






















 

 

31. Express each of the following rational numbers 
with a positive exponent: 

 (i) 
2

4

3










  (ii) 
3

4

5










  

 (iii) 43 × 4–9  (iv) 

43

3

4






















 

 (v) 

24

2

3






















  

32. Simplify 

 (i) 
333

4

1

2

1

2

3





































 

 (ii) 
3

22

3

2
)23(









  

 (iii) 

1

1
1

)4(
2

1

























 

 (iv) 

122

4

1




































 

  

 (v) 11
432

63
3

1

3

2 






























 

 

 



 

 

ANSWER KEY 
EXERCISE # 2 

1.  (i) 
9

49
 (ii) 

81

256
  (iii) 

81

4
   (iv) 

125

27–
  (v) 

729

64
   

 (vi) 
343

8–
 

2.  (i) 
4

5

2








 (ii) 
3

3

1–








  (iii) 
3

9

7–








  (iv) 
2

13

4
– 








  (v) 
3

3

2








 

3.  (i) 
128

343–
 (ii) 1  (iii) 

8

1–
   (iv) 

729

500
 

4.  (i) 
243

1–
 (ii) 

8

125–
  (iii) 

27

125
  (iv) 

81

2401
  

5  (i) 
64

1
 (ii) 

16807

243
  (iii) 

625

81
  (iv) 

196

121
  (v) 

81

16
 

    (vi) 
64

49
 

6.  (i) 
3

3

2








 (ii) 
3

5

6–








  (iii) 
3

3

2








× 
2

5

7








    

7.  (i) 318 (ii) 410  (iii) a12   (iv) x19   (v)  228 

 (vi) a14 (vii) 314  (viii) 515   (ix) 612 

8.  (i) 32  (ii) 47  (iii) 55   (iv) 73   (v) 63 
 (vi) 61 (vii) 51  (viii) 32   (ix) 53 

9.  (i) 56  (ii) 312  (iii) 820   (iv) 724   (v) 108 

 (vi) 116 (vii) 630  (viii) 218   (ix) 610 

10. (i) 63 (ii) 25 × 3  (iii) 55 × 32   (iv) 2–1   (v) 3–1   

 (vi) 
2

15
   

11.  (i) 
3

4

3








 (ii) 
4

5

2–








  (iii) 
3

7

1–








 (iv) 
4

9

4








 (v) 
5

2

7








  (vi) 
3

8

3–








  

12.  (i) 
3

4

5

3
 (ii) 

2

15

4








  (iii) 
5

2

3








 (iv) 
5

3

2–








 (v) 
3

6

1
– 








  (vi) 
3

4

7








 

13.  (i) 
3

1
 (ii) 

6

6

5

2
  (iii) 

2

7
   (iv) 

729

64–
  (v) 

625

1296
 

  (vi) 
27

512
 (vii) 2401  (viii) 

25

1
  (ix) 

25

49
 

14.  (i) 
24

625
 (ii) 

15625

64
  (iii) 

2

7
   (iv) 

243

32
  (v) 

4

1
 

  (vi) 
15

4–
 (vii) 

16

25
  (viii) 

27

343
 

15.  (i) 4 (ii) –1  (iii) 10   (iv) 5   (v) – 1 
  (vi) – 5 

16.  (i) 35 (ii) 
7

1–
  (iii) 

54

25
   (iv) 13–7   (v) 56   (vi) 

4

7–
 



 

 

17.  (i) 
6

3

2








,
6

2

3








   18.  
2

2

5








    

19.  (i) 0 (ii) 
3

1
  (iii) 1   (iv) 

4

3

2








 

20.  (i) 
12

1
 (ii) 

2

1
  (iii) 25   22.  

3

3

2

3
   23.  – 5 

24.  
21

25
  25.  

9

7

3

2–
  26.  

8

7–
 

27.  26411 28.  100  29.  A red blood cell is approximately half of a plant cell is size  

30.  (i) 4–3 (ii) 
5–

3

1








  (iii) 
4–

3

5








  (iv) 
12–

2

3








  (v) 
12–

3

7








 

31.  (i) 
2

3

4








 (ii) 
3

5

4








  (iii) 
6

4

1








  (iv) 
12

3

4








  (v) 
8

3

2








 

32.  (i) 
64

19
 (ii) 

8

135
  (iii) –2   (iv) 

256

1
  (v) 

81

32
 

 


