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NAME DATE

11-5 Square Roots of Variable Expressions

Objective: To find square roots of variable expressions and to use them to

solve equations and problems.

Property

Property of Square Roots of Equal Numbers For any real numbers r and s:
2 =s2ifand only if r = sorr = —s.

e
CAUTION When you are finding the principal square root of a variable expression,

you must be careful to use absolute value signs when needed to ensure

that your answer is positive. For example, Vx2 = |x|, not x.

NAME DATE

11-5 Square Roots of Variable Expressions (continued)

Example 1 Simplify:  a. V1442 b. V2508 ¢ V1243
Solution a. V1442 = V144 - Va2
= 12|x|
b. V2508 = ¥25 - Vb
= V25 - V(n%?
= 5n* (n* is always nonnegative)
c. VI2a3=+vV4:-3-a%-a
=Va-Va?-V3-Va
= 2|a|lV3a
Simplify.
1. V812 9|x| 2. V12122 11]x] 3. V20x2 2V5|x|

4. Va5x* 3vBx2
7. —\V64d® —8d4
10. V400a%* 20|a3|b2

13. +V75x%3 +5|xy|V3y

16. —V900a%h% —30a2|b3|

19. x4y8 x2y4

922 3|Z|

2 {256)(40 16x20
d 25 5

5. —25:2 —5|x]

8. —V98n=7+/2|n3|

11. V81m!2 9mb

14. i\/w +2|x3|y2V15

81x8 9
. +\/ —x
et 100 t 10 a
3.2
20. \/32"'—" 4|m|
2mn?

23. V2.25x% 1.5x2

6. —V16c* —ac?

9. V225y* 15y2

12. V44105 21|n3|

15. —V121:32 —11|xy|

18. i} ETRR i
225x10 15|x5|

18 9

21. \/———‘6" Ll
3600y20  15y10

24. —V2.56k2 —1.6]k|
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Example 2 Simplify Vm? — 8m + 16.
Solution m2 — 8m + 16 = V(m — 42 = |m — 4]
Simplify.

25. Va2 + 4x + 4 |x + 2|
27. Vx2 — 6x + 9 |x — 3|

26. Vn2 — 14n + 49 |n - 7|

28. Vm? — 10m + 25 |m - 5|

Example 3  Solve 4x2 = 25.
Solution 1 4x2 =25 Solution 2 4x%? = 25
42 —25 =0 , 25
2x + 5)2x = 5) =0 At
2x = =5 or 2x =15 25
X = i e
N - ~ 8 4
X = —— or X == .
2 2 5
5\ 2 512 ? FrEs
Check: 4(7) =25 and 4(—7) <25
25 =25+ and 25 =254/
The solution set is { 51 g }
31. {-3,3} 32. {-5,5} 33 {-7,7}
Solve. 34. {-8,8} 35 {-3,3} 36. {-2,2}
29. x2 =16 {-4,4} 30.n2 =36 {-6,6} 31.x2-9=0 2.2 -25=0
33.0 =a% — 49 34. 0 = m? — 64 35.2m%2 — 18 =0 36. 40b2 — 160 = 0
37. 362 — 16 =0 38. 42 -25=0 39. 0 =492 — 9 40. 0 = 45x2 — 125
_2 2 =294 194 - =55
(-5 5 =) (-7 33

Mixed Review Exercises

Simplify.

1. +V/80 +4+/5 2. —a75 -20V3 3. 3256 48

4,273 - 372 % 5.43.2752 6. (3x2)3(—2x%2 108x14
Evaluate if x = 9,y = 16, and n = 1.
.2+ 8.2281 9 2-2 10.4La 1. \/Z % 12. (V) 16
337 175 R 5
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