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Exercise – 2.1 

 

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

(i)  
5

3x  

(ii) 3 2x y  

(iii) 

2
2 1

3 2x y
  

 
 

 

(iv)  
2 1

43 2x y xy
 

  

(v) 10 5 105 243x y z  

(vi) 

5
4 4

10

x

y





 
 
 

 

Sol: 

We have, 

 
5

5
3

3

1
x

x


 

   
 

 

5

3

2

1

x

 
 
 
 

 

3
5

2

15

2

1

1

x

x







 

 
5

3

15

2

1
x

x

   

We have, 

3
3 2

2

x
x y

y

   

1
3 2

2

x

y
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1
3

2

1
2

2

3

2

x

x

x

y

x

y





 

3

2
3 2 x

x y
y

   

We have, 
2

2
2 1

3 2
2 1

3 2

1
x y

x y

 
 

      
  
 

 

2

2 1
2 2

3 2

1

x y
 

 
 
 
 
 

 

4

13

1

x y

  

4

3

1

x y

  

2
2 1

3 2
4

3

1
x y

x y

  
  

 
 

We have, 

 
2 1

43 2x y xy
 

  

 

2
1 13

22 2x y xy


 

  
 

 

1 2

22 3

1
1 2
2

x y

xy







 
 
 

 

1

23

1 1 1

2 2 2

x y

x y
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1 1 1

23 2 4x x y y
    

      
  

 

1 1 1
2

3 2 4

2 3 8 1

6 4

x y

x y

  

  

  
   

  

  
   

  

 

5 9

6 4x y
  

   
  

 

9

4

5

6

y

x

  

 
9

2 1 4
43 2

5

6

y
x y xy

x

 

    

We have, 

 
1

10 5 10 10 5 105 5243 243x y z x y z  

 
10 5 101

5 5 55243 x y z  

 
1

5 2 1 253 x y z  

1
5

2 253 x yz


  

2 23x yz  

10 5 10 2 25 243 3x y z x yz   

We have, 
5 5

4 104 4

10 4

x y

y x





   
   

   
 

5
10

4

5
4

4

y

x





  

25

2

5

y

x
  

255
4 24

10 5

x y

y x
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2. Simplify: 

(i) 

5
1 2
516

 
 
 

 

(ii)  
2

3 342


 

(iii)  
1

30.001  

(iv) 
   

   

3 3

2 5

5 4

4 3

25 243

16 8





 

(v) 

8 13

2 2

5 5

   
      

   
 

(vi) 

7 5
1 2 2 32 2

2 4 3 5

5 7 5 7

5 7 5 7


 

 

    
   

    
 

Sol: 

(i) We have 

     

5
1 111 5 12 2

2 15 225 2 2
1

16 16 16 4 4 4
4

x    
 

      
 

 

Hence, 

5
1 2
5

1
16

4

 
 

 
 

(ii) We have, 

     
1

1
2 2 233 3342 343 343
     

 
 

 
2

3 3

2
3

3

7

7










 

2

2

1 1
7

7 49

    

Hence,  
2

3
1

343
49


   

 

(iii) We have, 

 

1 1
1 3 3
3

3

1 1
0.001

1000 10
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1

3

1 1
3

3 3 3

1 1 1
0.01

10
10 10



     

Hence,  
1

30.001 0 1    

(iv) We have, 

   

   

   

   

3 3
3 3

2 52 52 5

5 4 5 4
4 34 3 4 3

5 325 243

16 8 2 2




 

 

33
52

52

45
34

34

5 3

2 2










 

3 3

5 4

5 3 125 27 3375

2 2 32 16 512

 
  

 
 

Hence, 
   

   

3 3

2 5

5 4

4 3

25 243 3375

512
16 8






 

(v) We have, 
8

8 13

13

2

52 2

5 5 2

5

 
 

            
    
 
 

 

 

5
1

2 1 5
8 13 5 5

2 2

5 5 5

2
2 2 2 2

5 5 5 55

x



   

  

 
 

               
   

 

5 5

5 5

2 2

1 5 5 3125

1 4 2
2 2

     

Hence 

8 13

2 2 3125

5 5 4 2

   
       

   
 

(vi) We have, 
7 5

1 2 2 32 2

2 4 3 5

5 7 5 7

5 7 5 7
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7 5
1 2 2 32 2

7 5
2 4 3 52 2

5 7 5 7

5 7 5 7





 

 
 

 

 

   

   

   

   

7 7 5 5
1 2 2 32 2 2 2

7 7 5 5
2 4 3 52 2 2 2

5 7 5 7

5 7 5 7

 
 

 
 

 
 

 

 

7 7 5 5
1 2 2 3

2 2 2 2

7 7 5 5
2 4 3 5

2 2 2 2

5 7 5 7

5 7 5 7
x

 
     


     

 
 

 

 

7 15

7 52 2

15 257 14

2 2

5 7 5 7

5 7
5 7

 



 
 




 

15
5

7 14 2

7 25 15
7

2 2 2

7 5

5 7




 

   

7 15

7 52 2

15 257 14

2 2

5 7 5 7

5 7
5 7

 



 
 




 

15
5

7 14 2

7 25 15
7

2 2 2

7 5

5 7




 

   

25

21 2

21 40

2 2

7 5

5 7

   

25

21 2

2120

2

7 5

7
5

   

25 21

21 20 2 27 5


   
4

1 27 5   
1 27 5 7 25 175      

Hence, 

7 5
1 2 2 32 2

2 4 3 5

5 7 5 7
175

5 7 5 7
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3. Prove that: 

(i) 

1
3

2
02

1
9 3 5 15

81



 
    

 
 

(ii) 

1
2 2

2
03

1 9 16
3 8 4

4 16 3

 

   
       

   
 

(iii) 

1 4 71 1

3 3 52 4

1 3 3

5 5 5

2 3 4 3 5
10

10 5 4 6






  
 

 

 

(iv) 
   

0 1

1 3 1

0.6 0.1 3

23 3 1

8 2 3



 


 

     
      

     

 

(v)    
1 2

2 3
1 3

0.01 27
4 2


    

(vi) 
1 1

1 1

2 2 2 2 2

2 2 2 2 2

n n n n

n n n n

 



  


  
 

(vii) 

2

3

1 3

4

64 1 25

125 64256

625


  

          
 
 

 

(viii) 

 

3 2

14
2 33 3

3 6 98

1
5 15 3

25





 

  

 

Sol: 

(i) We have, 
1

3
2

02
1

9 3 5
81



 
   

 
 

 
1

3
2

2 2
2

1
3 3 1

9



 
     

 
 

 
3 1

2
22 23 3 9

 
    

1
2

3 23 3 9
x
 

  
     

33 3 9

27 3 9

27 12

15
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1
3

2
02

1
9 3 5 15

81



 
     

 
 

(ii) We have, 
1

2 2
2

03
1 9

3 8 4
4 16

 

   
      

   
 

1
2 2 2 2

3
2 2

1 3
3 8 1

2 4


  

       
   

 

 

1
22 22

2 3
1

2
2

3
2 3 8 1

4










 
     
 
 
 

 

   
2 1

2 2 3
1

3
2 3 8

4


  



 
     

 
 

2
3

4 3
4

2 3 2
3



     

4 2 4
2 3 2

3
     

4 4
2 3 4

3
     

4
16 12

3
    

4 12 4
4

3 3

16

3


  



 

1
2 2

2
03

1 9 16
3 8 4

4 16 3

 

   
        

   
 

(iii) We have, 
1 4 71 1

3 3 52 4

1 3 3

5 5 5

2 3 4 3 5

10 5 4 6



 

  


 

 

1 31 1

3 52 4

1 3 4 7

5 5 3 5

2 3 4 4 6

10 5 3 5
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11 1 3
2 232 4 5

3 4 71

5 3 55

2 3 2 2 2 3

2 5 5 3 5





    


   

 

6 11 1

1 15 32 2

1 1 3 4 7

5 5 5 3 5

2 2 2 2 3 3

2 5 5 3 5



  

   
       

   

   

 

6 1 4

15 3 3

1 1 3 7

5 5 5 5

2 2 2 3 3 3

2 5 5 5




  

   
       

   
 

   
 

 

6 1 1 4

15 5 3 3

1 3 7

5 5 5

2 2 2 2 3 3 3

5 5 5

 

 

   
        

   
 

  
 

 

   

 

6 1 1 4
1 1 1

5 5 3 3

1 3 7

5 5 5

2 3

5

    

  


  

   

 

6 1 1 3 4
2

5 5 3

1 3 7

5

2 3

5

 
 

  


  

   

 

5 0
2

5 3

5

5

2 3

5






  

   

 

2 1 0

1

2 3

5






  

1 12 1 5

10

  


 

1 4 71 1

3 3 52 4

1 3 3

5 5 5

2 3 4 3 5
10

10 5 4 6



 

  
  

 

 

(iv) We have, 

   
0 1

1 3 1

0.6 0.1

3 3 1

8 2 3
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3

1

1
1

0.1

8 3
3

3 2




  

   
  

 

3

3

1 10

8 3
3

3 2




 

 

2

9

3 3





 

9 9 3

9 3 6 2


    


 

(v) We have, 

   
1 2

2 3
1

0.01 27
4


   

 
 

2
3 3

1

2

1 1
3

2
0.01

    

 

2
3

3
1

2
2

1 1
3

2
0.1





    

21 1
3

2 0.1
    

1
10 9

2
    

1 3
1

2 2
    

   
1 2

2 3
1 3

0.01 27
4 2


    

(vi) We have, 
1 1

1 1

2 2 2 2 2

2 2 2 2 2

n n n n

n n n n

 



  


  
 

 

12 1 2

2 2 1

n

n

  


 

1
1

2

1

1
1

2
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3

2
  

1

1

2 2 3

2 2 2

n n

n n






 


 

(vii) We have, 
2

3

1 3

4

64 1 25

125 64256

625


  

          
 
 

 

 

2

3

1 1
4 4 3

4

125 1 5

64
644

5

 
              

 
 

 

2
3 3

4 13
3

5 3

5 1 5

4
4



  
    
    

 

2

2

5 5 5

4 4 4

25 10

16 4

  

 

 

25 40 65

16 16


   

(viii) We have, 

 

3 2

14
2 33 3

3 6 98

1
5 15 3

25





 

  

 

 

3

1
143

2 33

3 36 7 7 2

1
5 15 3

25





   


 
   
 

 

 

3

1

2 3
1 4

2
3 3

3 36 7 2

1 1
5 3

155





 


 
   
 
 

 

 

3

2 1

2 3 3
4

3

3 36 7 2

1
5 5 3

5 3
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3

2 4 4 1

2 3 3 3 3

3 36 7 2

5 5 5 3 3



  

 

 

    
 

 

 

4 1

3 3 3

2 4
2

3 3

3 36 7 2 3 3

5




 

   
  

 

4 1

3 3 3

6 2 4

3

3 36 7 2 3 3

5




 

   
  

4 1
3

3 3

0

3 36 7 2

5

  

 
  

4 1
3

33 36 7 2

 
  

     
3

3
33 36 7 2

 

    

3 13 36 7 2     

23 36 7 2    

1
36 7 2

9
    

4 7 2   

28 2  

 

3 2

14
2 33 3

3 6 98
28 2

1
5 15 3

25





 
 

  

 

  

4. If 27x = 
9

3𝑥 , find 𝑥 

Sol: 

We have, 

 

 3

2
3

9
27

3

9
3

3

3
3

3

x

x

x

x

x

x





 

 

 

3 23 3x x     

3 2x x     [On equating exponents] 
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3 2

2 1
4 2

4 2

x x

x x x

  

     
 

Hence, value of x is
1

2
 

 

5. Find the values of x in each of the following: 

(i) 55 202 2 2x x   

(ii)    
4

3 22 2
x

  

(iii) 

2
3 5 125

5 27

x x

x

   
   

   
 

(iv) 
2 2 35 3 135x x    

(v) 
5 42 5 5x x    

(vi) 
7 42 5 1250x x    

Sol: 

(i) We have 

55 202 2 2x x   

 
15

20 5
2

2
2

x

x
  

1
20

5 52 2x x


   
4 42 2x   

4 4x      [On equating exponents] 

1x   

Hence value of x is 1  

(ii) We have,   

   
4

3 2

3 4 2

2 2

2 2

x

x 



 

 

12 2x      [On equating exponents] 

2 12x   

6x   

Hence, value of x is 6. 
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(iii) We have, 

 

 

 

 

2

2 3

2 3

3 5 125

5 27

3 5 5

35 3

x x

x x

x x

x

   
   

   

 

 

32

2

5 5

3 3

x x

x x





 
   

 
 

3
5 5

3 3

x

x

 
   

 
 

3
5 5

3 3

x

   
    

   
   [On equating exponents] 

3x   

Hence, value of 𝑥 is 3  

(iv) We have 
2 2 3

2 2 3

2 2 3 1 3

5 3 135

5 3 5 27

5 3 5 3

x x

x x

x x

 

 

 

 

   

   

 

2 1, 2 3 3x x        [On equating exponents] 

2 1, 2 3 3

3, 2 6 3

x x

x x x

    

    
 

Hence, the value of x is 3 

(v) We have, 
5 4

5 4 1 0

2 5 5

2 5 5 2

5 0, 4 1

5, 4 1

5

x x

x x

x x

x x

x

 

 

 

   

    

   

 

 

Hence, the value of x is 5  

(vi) We have, 
7 42 5 1250x x    

7 4

7 4 1 4

2 5 2 625

2 5 2 5

7 1

8, 4 4

8

x x

x x

x

x x

x

 

 

   

   

  

   

 

 

Hence, the value of x is 8  

 


