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I. Similar radicals  

    Radicals with the same indexes,  as seen in the equation:  a √𝑅
𝑛

 + b = √𝑅
 𝑛

 (a + b) √𝑅
𝑛

 

    Examples: 

    1.  2√9
3

  +  4√9 
3

 = 6√9
3

 

     2.   5√20
5

 - 3√20
5

 + 2√20 
5

     =>     5√20
5

 - 3 + 2 = (5-3+2)√20 
5

= 4√20
5

 

    3.  √4
4

  + √8  
6

− √64
12

 =  √224
 + √23 

6
− √2612

 = 

         Steps to  make  the  indexes homogeneous: 

            a) Find factors of each radicand to find equivalence to them (4, 8, and 64) 

                => 4 = 2*2 = 𝟐𝟐,  8 =  2*2*2= 𝟐𝟑,  64 = 2*2*2*2*2*2 = 𝟐𝟔  replace radicands 

                       √4
4

  + √8  
6

− √64
12

 =  √224
 + √23 

6
− √2612

 = 

            b) Divide  the  indexes between the exponents o powers found:  4/2 = 2,  6/3 = 2, 

                 12/6 = 2  to make  the  radicals homogeneous  => =√2 +  √2  − √2  = √2 

            c) Add and subtract 2 +  2  – 2 = 2  radicands,  the answer  is √2 

     4. √27    + 3√3 − 2√75 = 

            a) Find the factors of the radicand √27 = √32 ∗ 3   = 3√3 

            b) Replace in equation = >  3√3 +  3√3 - 2√75 = 

            c) Find the factors of the radicand  (2√75) = 2√52 ∗ 3 = 2 ∗ 5√3 = 10√3  and 

           d) Replace in equation    = >  3√3 + 3√3 - 10√3 = 6√3 - 10√3 = The answer =  4√3  

II. Multiplication of radicals with the same index:  √𝑎. √𝑏 =√𝑎 𝑥 𝑏 

      When you must solve an exercise where the  radicals have the same index, simply 

      multiply the radicands and you will get the answer. 

      1. √3. √9  = √3𝑥9  = √27  = √32𝑥3  = 3√3              2.  √25.  √9 = √52 . √32  = 5*3 = 15 



                                       3.   √27
3

 . √3375
3

 = √3
3 3. √15

3 3 = 3*15 = 45 

III. Multiplication  of radicals with different indices 

        Here are three alternatives  for finding the answers in radicals multiplication 

       Examples: 

       1. √25 .  √9
3

 . √27
4

   = (√52 ) (√32)
3

 (√334
) =  

            𝑎) Find the mcm between the indexes of the radicals (2, 3, 4)  mcm = 12 

                  2 3 4 2  b)  Divide the mcm with each index (12/2 = 6),  (12/3 = 4),  (12/4 = 3) 

                  1  3 2 2  c)  Replace the index in  the radical by 12,  factor the  radicands 

                  1  3  1 3       and multiply  each exponent by  the values found  6, 4, and 3. 

                  1  1  1 

             b)  Replacing:   √25 . √9
3

 . √27
 4

 =  √(52)
12 6  x  √(32)

12 4  x  √(33)
12 3  = 

                                        solving                = √512 
12

 x √3812
 x √3912

   = 5 √ 38. 39 
12

 

                                                                     = 5 √31712
   = 5.3 √3512

 = 15 √3512
 = 15 √243

12
 

              c)  If √243
12

 = 1.580521... . In decimal format  15 √243
12

 =15 x 1.580521                    

= 23.70782876 = 15 √243
12

 

    

 2. √25  .√9
3

 

              a) Find the mcm  of the indices (2,  3) = 6 

              b) Replace the index on each  radical  by six and factor the radicands 

              c) Divide mcm between each index:   6/2 and 6/3  result  (3, 2) 

             d) Multiply  (3, 2)  respectively  for  each  power of the radicand 

                  So, √25 . √9
3

 = √52. 326
 = √56. 346

= 5 √346
 =  (5) (34/6  =  2/3)= (5)√323

= 5√9
3

 

 

    3. √4
4 2 . √8

6  2  =>  42/4 . 82/6 = 41/2 . 81/3  = √22 .  √2
3 3 = 2*2 = 4 

 

IV. Division  of radicals √𝒂/𝒃
𝒏

  root of a root √ √𝒂
𝒏𝒏

or √ √𝒂
𝒏𝒏

/𝒃 

     1. √
22

52    =  √4/25 
  = 2/5                 2. √√ 81 =  √81

4
= ∜34 = 3 


