Section 7 - 3C: Combining (Adding or Subtracting) Radical Expressions

Like Terms with Radicals

When we combined polynomials in the past we were only able to combine like terms. In a
polynomial the like terms were the terms with the exact same variable names. A similar restriction
exists for terms that contain a radical. You can only combine radical terms if the radical terms are alike.
Two radial terms are alike if the expression under both radicals is exactly the same and the power of
both radicals is the same.

Example 1 Example 2
345 + 445 24f3x — 4Bx
both radicals are square roots and the both radicals are square roots and the
5 under both radicals is exactly the same 3x under both radicals is exactly the same
so the terms CAN be combined so the terms CAN be combined

Example of radical terms that are NOT alike:

Example 3 Example 4
642 - 7B 6 32x -732xy
-\fZ_ and the -\E under the radical 2x and the 2xy under the radical
are NOT exactly the same are NOT exactly the same
so the terms CAN NOT be combined so the terms CAN NOT be combined
Example 5 Example 6
832 —4 AF 635 -5
both radicals are cube roots but the the 3(/5_ is a cube root and the %/5— 1S a squareroot
2 and the 4 under the radical both radicals are not the same roots
are NOT exactly the same so the terms CAN NOT be combined

so the terms CAN NOT be combined
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Combining Like Terms involving Radicals

Combining like terms involves determining the total of the coefficients of all the like terms.
You can only combine radical terms if the radical terms are alike. Two radial terms are alike if the
expression under both radicals is exactly the same and the power of both radicals is the same.

To Combine Like Terms involving Radicals
1. Combine the coefficients of the like radical terms by adding or subtracting the coefficients.

2. Using the sum of the coefficients as the coefficient of common radical expression.

Example 1 Example 2
335 +445 24B3x —~f3x
both radicals are square roots and the both radicals are square roots and the
A5 in both terms are exactly the same A[3x in both terms are exactly the same
so the terms CAN be combined so the terms CAN be combined
335 +445 24f3x — 4f3x
combine the 3 and 4 combine the 2 and —1
= 7'\/5 =4/3x
Example 3 Example 4
83 -43p 2 %/syz -5 %/5);2
both radicals are cube roots and the both radicals are cube roots and the
the 3P in both terms are exactly the same the -\3 ’5 y2 in both terms are exactly the same
so the terms CAN be combined so the terms CAN be combined

combine the 8 and — 4 combine the 2 and =5
43 2

Example 5 Example 6

443 +243 =943

all three are square roots of 3
combine the 4, 2 and —9

-6 3{/7 — 3\/7)6 + 3 3&/7x
all three are cube roots of 7x
combine the —6, —1 and 3

=343 =437
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Sometimes only some of the terms in an expression are alike. In that case, then you can only

combine the terms that are alike.

Example 7

346 =742 + 546

only the 3-\/6_ and 5\/6 are like terms
combine only the 3 and the 5

=846 - 72
Example 9
243+842 —943 -5

the 2-\5 and — 9-\5 are like terms
combine the 2 and the — 9

_7,\/§

the +84P and —54f2 are like terms
combine the 8 and the —5

32
=73 -3
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Example 8

23I1+632 -3311

only the — 2311 and — 3311 are like terms
combine only the —2 and the —3

= —5311+632

Example 10

T +3IT-93IT - 10411

the 73/i1 and —93/11 are like terms
combine the 7 and the — 9

_2W

the + 34fi1 and —104/11 are like terms
combine the 3 and the —10

711
=211 -74f11
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Simplifying Radial Expressions and then Combining Like Radical Terms

Some radical expressions do not appear to have like radical terms but after the radicals are simplified
there may be like radical terms that can now be combined.

Example 11

547-428

/7 and 28 are NOT like terms
but the -\/28 can be reduced

o vy N
50 54f7 —4P28
=5+7-2+[7

which can be combined

=347

Example 13

8420 — V45

8420 =8+f4 5 =8(2)4/5=1645
—\f45 =P e5=—(3)\5=-35

50 8420 — \f45
=1645 —345

which can be combined

=134f5
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Example 12

533-63p4

—3\5 and —\3 [24 are NOT like terms
but the %/24 can be reduced

634 =—63Be3=-6(2)33=-1233

SO 5%—6%
=513 -1238

which can be combined

=73

Example 14

436 +53P

316 and /2 are NOT like terms
but the —23/16 can be reduced

—43fi6 =-438e2 =—4(2)32
SO —4V1—6+5%/5

=832 +532

which can be combined

=-33p
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Sometimes even after you simplify each radical term only some of the terms in an expression are
alike. Inthat case you can only combine the terms that are alike.

Example 15 Example 16

2427 — 50 + 5412 43[32 + 335 - fio8

simplify: simplify:

2427 =203 =2(3)A3 =643 4332=43Be 4 =4(2)4 =84
50 ==2502 =—(5)42 =5 +33/12 is simplified

+5412 =544 03 =5(2)43 =103 —3fi08 =—3p7 e 4 =—(3)34 =-33[4
combine like terms combine like terms
=643-542+1043 = 834 + 332 - 334

=1643-5\2 =534 + 3312

Math 120 Section 7 —3C Page 5 ©2012Eitel



