
  

  no need to do O & I 

  from FOIL since 

  this is a conjugate 

  problem 

  

SECTION 8-3   Operations with Radical Expressions 
 

 

 

 

 

 

 

Examples: 1) 450 j   2) 3 3640 yx   3) 
3663 ba   

(Simplify) 

 

 

 

 

  4) 
3

3

11

88
   5) 4

81

1
   6) 

49

2 32qr
 

 

 

 

 

 

 

Examples: 7) 3
3 754z   8)   305102  9)   3 23 4 394 pmmp  

(Multiply) 

 

 

 

 

 

 

 

 

Examples: 10) (2 + 5 )(3 + 5 )   11) (7 + 3 )(7 – 3 ) 

 (FOIL) 

           6 + 2 5 + 3 5  + 25     49 – 9  

  6 + 5 5 + 5      49 – 3  

  11 + 5 5       46 

 

  12) (1 – 2 6 )(2 – 2 )   13) (9 + 7 )2 = (9 + 7 )(9 + 7 ) 

          

  2 – 1 2 – 4 6  – 2 12      81 + 9 7 + 9 7 + 49  

          81 + 18 7 + 7 

          88 + 18 7  

 

 

For square roots, cubed roots, etc. that do not come out even; break out the factor trees! 

 

For multiplication, multiply outside X outside, and inside X inside.  Simplify either 

before or after. 

 

 

4225 j

25 2j

 

 

 

 

3 33 633 58 yx 

32 52 yx

3679 ba

bba 73 3

Treat it like: 

 

2 goes into 3 

once (outside) 

with a 

remainder of 1 

(inside) 

2 3b

 

 28
11

88 33 
 

 3

1

81

1
4

4


 

 
7

2

49

2 32 qrqqr


 
  33 6 2273 zz 

32 233 zz 

32 29 zz

655210

3225510

32510 

3 53274 pm

3 234 pmp

3 212 pmp

3100



 

 

 

 

 

 

 

 

Examples: 14) 14147145     15) 33 4728264   

(Add/subtract) 

 

 

 

 

 

 

 

 

Examples: 16) 12475    17) 33 5416    18) 274898   

(Simplify 

first) 

 

 

 

 

 

 

 

  19) 3 33 64125     20) 3 1635002204   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ADD & SUBTRACT:  Why can you add  2x + 3x  and not  2x + 3y? 

 

Can you add  5 11 + 4 13 ?  How about  3 32  – 6 4 18 ?  WHY? 

don’t think to hard: 

1411

combine like terms only: 

2826474 33 

22483 

factor trees first, then 

combine like terms: 

344325 

32435 

3835 

313

 3333 22728 

33 2322 

3 2

 

 

 

 

combine only like terms: 

39316249 

333427 

327 

 

 

 

 

so… 3(-5)(-4) 

 = 60 

51253 

4643 

 

 

 

 

 

33 28351002544 

3 2235102524 

3 2652058 

3 26528 



 

 

 

 

 

 

 

 

 

Examples:     1) 3

27

7
   2) 

6

3

y

x
 

(no way they’ll all be this easy) 

 

 

 

 

 

Examples: 3) 
2

5
   4) 

11

3
   5) 

5

2

c
 

(square roots 

aren’t so bad) 

 

 

 

 

 

 

Examples: 6) 3

3

1
   7) 

3 25

2

x
   8) 

5 8

1
 

(other roots 

aren’t so good) 

 

 

 

 

 

Examples:

 

 9) 
23

5


  10) 

34

32




  11) 

62

531




 

(conjugates) 

 

 

 

 

 

 

 

 

RATIONALIZING THE DENOMINATOR (not a whole lot of fun) 
 

You may not have a root of any kind in the denominator of a fraction.  Why?  How can 

you divide something evenly by an irrational number (a decimal that goes on for ever)? 
 

Answer:  You can’t!  Therefore, the math gods say get rid of any radical (root) on the 

bottom of a fraction. 

 

3

7

27

7

27

7 3

3

3

3 

 

26

3

6

3

y

xx

y

x

y

x


Remember 

how we got 

rid of the “i” 

from the 

denominator? 

 

2

5

2

5


2

2

2

10

4

10


 

11

3

11

11

11

113


 

5

2

c c

c

36

22

cc


 

3

3

3

3

1

3

1


3 9
3 9

called 

rationalizing the 

denominator 

Need to use a 

9 so the cubed 

root on the 

bottom will 

come out even 
3

9

27

9 3

3

3



 

 

 

 

 

3 25

2

x 3 2

3 2

5

5

x

x





x

x

x

x

5

52

125

52 3 2

3 3

3 2



 

5

5

5 4

4

8

1





2

4

32

41 5

5

5



 

23

23

23

5






Distribute on 

top.  FOIL the 

bottom.  Notice 

the “O”&”I” 

are unnecessary 

423239

2515






29

2515






7

2515


        FOIL top 

        F & L only 

       on bottom 34

34

34

32










916

934328






13

3611


The  

in #9 and the 

             in #10 

are called 

conjugates.  

You need only 

change the sign 

in the middle. 

23

34


