
Addition and Subtraction of Radicals 
 

1. 

483 + 2 63 − 5 366 = 24 ⋅ 33 + 2 2 ⋅ 33 − 5 22 ⋅ 326 = 2 2 ⋅ 33 + 2 2 ⋅ 33 − 5 22 ⋅ 326

5 22 ⋅ 326 ⇒ 5 22 ⋅ 32( )
1
6 ⇒ 5 ⋅2

2
6 ⋅ 3

2
6 ⇒ 5 ⋅2

1
3 ⋅ 3

1
3 ⇒ 5 2 ⋅ 33

= 2 2 ⋅ 33 + 2 2 ⋅ 33 − 5 2 ⋅ 33 = − 2 ⋅ 33

  

 

2. 
x 11 − 2y 11 + 6 11 = x 11 − 2y 11 + 6 11

or  x − 2y + 6( ) 11
 

 
3. 2434 − 2 34 = 354 − 2 34 = 3 34 − 2 34 = 34    
   
 

4. 

3x 16x3 − 2x2 x + x36 = 3x 24 x3 − 2x2 x + x36 = 3 ⋅22 x2 x − 2x2 x + x36

x36 = (x3)
1
6 = x

3
6 = x

1
2 = x

12x2 x − 2x2 x + x = 10x22 x + x

or  (10x2 +1) x

 

 
 

5.
5 64x5y3 − 3 27x2y3 = 5 26 x5y3 − 3 33x2y3 = 5 ⋅22 x x2y − 3 ⋅ 3 x2y = 20x x2y − 9 x2y

or  (20x − 9) x2y
  

  
 

6. 

804 +
1
125

4 − 258 = 24 ⋅54 +
1
53

4 − 528 = 24 ⋅54 +
1
534

− 528 =

528 = (52 )
1
8 = 5

2
8 = 5

1
4 = 54

24 ⋅54 +
1
534

⋅
54

54
− 54 = 2 54 +

54

5
− 54 =

10 54 + 54 − 5 54

5
=
6 54

5

 

 
 

7. 

250x5y3 − 256x4y26 + 54x8y3 = 2 ⋅53x5y3 − 28 x4y26 + 2 ⋅ 33x8y3 =

28 x4y26 = (28 x4y2 )
1
6 = 2

8
6 x

4
6 y

2
6 = 2

4
3 x

2
3y

1
3 = 24 x2y3

2 ⋅53x5y3 − 24 x2y3 + 2 ⋅ 33x8y3 = 5x 2x2y3 − 2 2x2y3 + 3x2 2x2y3

or  (5x − 2 + 3x2 ) 2x2y3

   

 



8. 
64x−35 + −180x75 =

26

x3
5 + −22 ⋅ 32 ⋅5x75 =

265

x35
⋅
x25

x25
+ −22 ⋅ 32 ⋅5x75 =

2 2x25

5
− x 22 ⋅ 32 ⋅5x25

 

 
 

9.  
x x − 4x3 + 9x = x x − 22 x3 + 32 x = x x − 2x x + 3 x = −x x + x

or  (−x +1) x
  

   
 

10. 

53 − 403 + 3 256 = 53 − 23 ⋅53 + 3 526 = 53 − 2 53 + 3 526

526 = (52 )
1
6 = 5

2
6 = 5

1
3 = 53

53 − 2 53 + 3 53 = 2 53
 

 
 

11. 

4
3
+ 75 − 12

25
=

22

3
+ 3 ⋅52 − 22 ⋅ 3

52
=

22

3
⋅
3
3
+ 3 ⋅52 − 22 ⋅ 3

52
=

2 3
3

+ 5 3 − 2 3
5

=
10 3 + 75 3 − 6 3

15
=
79 3
15

   

  
 

12. 
3 1
7
+ 112 + 63 = 3 1

7
+ 24 ⋅ 7 + 32 ⋅ 7 = 3 1

7
⋅
7
7
+ 24 ⋅ 7 + 32 ⋅ 7 =

3 7
7

+ 22 7 + 3 7 =
3 7
7

+ 4 7 + 3 7 =
3 7 + 28 7 + 21 7

7
=
52 7
7

 

 
 

13.
2 125x4y3 − 5 27xy43 = 2 53x4y3 − 5 33xy43 = 2 ⋅5 ⋅ x xy3 − 5 ⋅ 3 ⋅ y xy3 =

10x xy3 −15y xy3   or  (10x −15y) xy3
 

 
    

14. 
484 +

1
27

4 − 93 = 24 ⋅ 34 +
14

334
− 323 = 24 ⋅ 34 +

14

334
⋅
34

34
− 323 = 2 34 +

34

3
− 323 =

6 34 + 34

3
− 323 =

7 34

3
− 323

 

 



15. 

x
7y

−
3
7xy

+
49y2

x2
4 =

x
7y

−
3
7xy

+
72 y2

x2
4 =

72 y2

x2
4 =

72 y2

x2
⎛
⎝⎜

⎞
⎠⎟

1
4
=
7
2
4 y

2
4

x
2
4

=
7
1
2 y

1
2

x
1
2

=
7y
x

x
7y

−
3
7xy

+
7y
x

=
x
7y

⋅
7y
7y

−
3
7xy

⋅
7xy
7xy

+
7y
x

⋅
x
x
=

7xy
7y

−
3 7xy
7xy

+
7xy
x

or
x 7xy − 3 7xy + 7y 7xy

7xy
=

x − 3+ 7y( ) 7xy
7xy

  

  
 
16. 3 243 − 813 + 543 = 3 23 ⋅ 33 − 343 + 2 ⋅ 333 = 3 ⋅2 33 − 3 33 + 3 23 = 3 33 + 3 23  
 
 

17. 

4 81x4y23 − 2x 576x8y46 + 24x4y23 = 4 34 x4y23 − 2x 26 ⋅ 32 x8y46 + 23 ⋅ 3x4y23 =

26 ⋅ 32 x8y46 = 26 ⋅ 32 x8y4( )
1
6 = 2

6
6 3

2
6 x

8
6 y

4
6 = 2

3
33

1
3 x

4
3y

2
3 = 23 ⋅ 3x4y23

4 34 x4y23 − 2x 23 ⋅ 3x4y23 + 23 ⋅ 3x4y23 = 4 ⋅ 3 ⋅ x 3xy23 − 2 ⋅ x ⋅2x 3xy23 + 2x 3xy23 =

12x 3xy23 − 4x2 3xy23 + 2x 3xy23 = 14x 3xy23 − 4x2 3xy23

or  (14x − 4x2 ) 3xy23

  

 

18. 
27x4 − 54x3 + 27x2 − 75 + 12x4 = 33x2 (x2 − 2x +1) − 3 ⋅52 + 22 ⋅ 3x4 =

33x2 (x −1)2 − 3 ⋅52 + 22 ⋅ 3x4 = 3x(x −1) − 5 3 + 2x2 3
 


