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Lesson4 Radicals, Basic Operations and Simplifying

Add and Subtract Radicals  You can only add or combine two things if they are the same kind. 40 is the

same as 3, because the square root of 9 is 3. But, 43 is not a whole number; it is called a radical. You may add a radical to

a radical, or a number to a number, but you can't combine a number and a radical. Just as 2X + 5X=7X,3 +8 =11, and

2X+5=2X+5,5044B + 4B =54 and4B +8=43+8. Youcanadd 2++0 because you can change the square root
of 9 to a whole number (3), then 2 + 3 = 5.

Example 1 5\E+3\f2-=8\f2_
Example 2 645 -6 =545  Justas X is the same as 1X, so 45 is the same as 15
Example 3 1 1\/5—+4-J7_= 1 1\I5_+4-\I7_ You can't add or combine them if they are not the same kind.

Practice Problems

1) 44B+54B = 2) 947 -34B8= 3) 11X +84K =

4  65-b= 5  fi5+aqfio= 6 86246
Solutions

1) 943 2) 947 -348 3) 194X

4) 546 5)  afi5+44fi0 6) 646

Multiply and Divide Radicals When multiplying, multiply numbers times numbers and radicals times

radicals. The same holds true for division.

Example 4 1[7_><-\f6_=ﬂ
Example 5 2-\f3_><4\I5_=8-J1?

Example 6 J\%: \ﬁ' This is true because 1/7_ X -J§ =21

Practice Problems

1) (546)(24fi0)= g 2180 _
N3
3 (94R)(44B) = g 2128 _
s
5 (346)(6+7)= g 82
275
7 (7finE4fiz)= g 94200 _

8




Solutions

1) (54/6)(24fi0)=10+60

3) (942)(44R)=364/4 =36x2=72

5) (345)(64f7)=18435

7) (74fi1)(84f12)=564f132

2) ?A\,;_@:&E

4) 2447@:21ﬁ=2x2=4
6) %’13-:41[2_

94P00 3 pov 8. 10 15
8) 12\/2—_4 0_4><10—2

Simplifying Radicals ~ We can separate a radical into factors. The key is to choose a factor that is a perfect

square, such as 4, 9, 16, 25, etc. These are the only factors that may be transformed into whole numbers instead of

being left as radicals. In Example 7, there are other possible factors, but only -\IZ will become a whole number.

Example 7 ﬁ:wﬁ\fz_zﬁ

This hasn't been simplified.

This has been simplified.

Example 8 ﬁzﬁx \E: \I@ This hasn't been simplified.
8= xP =342 This has been simplified.
N
For further proof, estimate your answers by using your calculator. = means approximately equal.
iz =246 5 =3
3.46 = 2.00x1.73 4.24 =3.00 x 1.414
3.46 = 3.46 4.24 =4.23
Practice Problems
1) k4= 2) 4B0= 3) R200= 4 7=
5) 2400= 6) 3428= 7) 104fi25 = 8) 44f72=
Solutions
1) WA=26 2 2542=542 3) fi0042=1042 4 PB=34
5 2460 =640 6 VAT =647 7 10MBE =505 8 44BBNE=2442

Radicals in the Denominator Up to this point, we've been dealing with normal radicals. But, there are radical
radicals that live in places they shouldn't, namely in the denominator. Only whole numbers are permitted in the

denominator. In the example 7/-\E , We need to multiply 1[2' by something to make it a whole number. The easiest factor to

choose is 1[2_ itself. But we can't randomly multiply the denominator alone, because it would change the value of the

expression. If we multiply the numerator by the same factor, then we are multiplying by 4/2/42 which is 1. Now the radical is

in the numerator, which is acceptable, and the denominator is occupied by a whole number, which is also acceptable.




Example 9 %x %= %= % Look this over carefully.
Example 10 %x%: %zg
You can do this one either way.
4B 4B _4x24P 8P
N - R
Practice Problems
5 _ e L
VR Y VT
5 646 5 81 _ 5 27 _
7 ) \6 ) N3
Solutions
5 i3 543 AT 74T 4 A8 248
" e e 2 1ﬁ— T ) T3
g 846, A7 845 5 B8\2, AF 842 845 o 2 2 _9ofi4
7 %k 63 NN
Simplifying Radicals, then finding the common denominator and adding them.
Example 12 1,2_ 1,_ Jz_xlgf-s = 2 +§.33§_
3x342  2x54B 91[2‘ 10437 91f2‘+1o1[3' -
3x2 | 2x3
Practice Problems
8 3 2 9
1 —_— %) ==
EE i
Solutions
Reduced
8 3 8 3 845 346 _6x845 5x346 _ 16\[5_+5\F
b Fffx%f‘% 5 "6 6x5 ' 5x6
2 2 9 2 B 9 AT _243 947 _7x243 3x947 14482747
1547‘,/3‘\/3‘1/74737 7x3  8x7 21




