MATH 11011 ADDITION AND SUBTRACTION OF RADICALS KSU

Definitions:

e Square root of a: The square root of a, denoted \/a, is the number whose square is a. In other

words,
Va=b means b’ =a.

e n-th root of a: The n-th root of a, denoted {/a, is a number whose n-th power equals a. In other

words,
Ya=0b means " =a.

The number n is called the index.

Important Properties:

e When adding and subtracting radicals, you may only combine radicals with the same index and ex-
actly the same quantity under the radical. For example, 3v/7 + 5v/7 = 8v/7. However, 3v/7 and 5v/7
cannot be combined since their indices are different. Likewise, 3v/7 and 5v/3 cannot be combined
because the quantity under the radical is different.

Common Mistakes to Avoid:

e The n-th root of a sum does NOT equal the sum of the n-th roots. In other words,

Va+b+ Ya+ Vb

e When combining like radical terms, keep the radical part the same. Do NOT add the radical parts
together. For example, 3v/7 4+ 5v/7 # 8y/14. Instead,

3VT 4 5V7 = 8V7.

PROBLEMS

Perform the indicated operations and simplify.

1. 7v11 4+ 5v11 — 44/11

V11 +5vV11 — 411 =|8V/11
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2. 3v5 —TV2+6V2

3V5 — V2 +6v2 =|3vV5 — V2
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4. 348 + 5v/27

3V48 +5v27 =3V16 -3 +5V9 -3
=3V16V3 +5V9V3
=3-4V3+5-3V3
=12V3+15V3

=[27V3
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5. 22V/54z24 — 5v/1627

20V/54xt — 5V/1627 = 20V/27 - 2232 — 5V/8 - 2262
= 22V/2723/2x — 5V/8x6/2x
=22 -32V2x — 5 222V 2x
= 622V2z — 1022V 2z

= | —42%Y 2z

6. 3v/12 — 7V/72 + 550

3V12 — 772 + 5V50 = 3v/4 -3 — 7v/36 - 2 + 5v/25 - 2
= 3V4V3 — TV36V2 + 5v25v2
=3-2v3-7-6V2+5-5V2
= 63 — 42V2 + 25V2
=16V3 —17V2

7. =263 + 2/28 + 3/7

—2v63 4+ 2V28 +3VT = 29 - T+ 2V4- T+ 3V7
= —2VOVT + 2V4VT + 3V7
— 2.3VT+2-2V7+3V7
= —6V7+4V7 +3V7

= V7
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8. 92v/24322 — 1410822 + 2v/ 4822

92:v/24322 — 14V10822 + 2V4822 = 92V/81 - 332 — 14V/36 - 322 + 2V/16 - 322
= 92V8122V/3 — 14V3622V/3 + 2V1622V/3
=92 -92v3 — 14 - 62V3 + 2 - 42V/3
= 812%V/3 — 8423 + 82V/3

— |8122V/3 — 76V3|
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10. 5z 3/5dady — 23/2500y + 922 /128y

5xy/54x3y — 23/25020y + 922 /128y = 523/27 - 223y — 23/125 - 225y + 9221/64 - 2y
= 5V 2723 3/2y — 2V12525 /2y + 9226432y
=5z -3x/2y — 2-52%/2y + 927 - 43/2y

= 1522 3/2y — 1022 /2y + 3622 /2y

=412 /2y




