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Name: Date:
Instructor: Section:

Chapter 10 ROOTS AND RADICALS

10.1 Defining and Finding Roots

Learning Objectives
A Find square roots and higher order roots of numbers.
B Determine whether a root is rational or irrational.

C Find decimal approximations of square and cube roots, using a calculator or a table.
D Find roots of variables raised to powers.

Key Terms
Use the vocabulary terms listed below to complete each statement in exercises 1-8.
perfect squares n™ root radicand root index
f irrational square root radical

1. Numbers like \/g are called .

2. The inverse of squaring a number is finding the .
3. In the notation Q/; , n is called the .
4. In the notation ’\’/E , a is called the .

5. In the notation 2fa , the entire expression 18 called a(n)
expression.

6. The of a given number is a number whose n™ power equals the
given number.

7. Numbers which have rational square roots are called .

8. is called a radical sign.

e

Objective A Find square roots and higher order roots of numbers.

Find the roots if they exist. If the root does not exist, write, “does not exist as a real
number.”

1. 36 ..



10.

11.

12.

13.

14.

15.

Y-16

y —

10

11.

12.

13

1 7 N —

15



Name:
Instructor:

16. -1

Objectives B, C Dete
approximations 0

Identify each of the numbers as ratio

exactly. If the num
using a calculator or Ta

17.

18.

19.

20.

21.

22.

23.

24. R

J28

J35

§\

rmine whether a root is rational or ir
f square and cube roots,

nal or irrational. If the nu
ber is irrational, approximate the number 1o [

ble 1 in your textbook.

16

rational. Find decimal
using a calculator or a

17

18

19

20.

21

22.

23.

24.

mber is rational, find the root
he nearest thousandth by

325



Objective D Find roots of variables raised to powers.

oots. Assume that all variables represent nonnegative numbers.

Find the r

25. Jx* L
26. +)* %
27. Vd” o,
28. Im® 2.

29.

29. 4d*

30. Vx .

Find the roots. Assume that all expressions have nonnegative values.
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Name: Date:
Instructor: Section:

Chapter 10 ROOTS AND RADICALS

10.2 Simplifying Radicals

Learning Objectives
A Simplify square roots by using the product rule.
B Use alternative method to simplify radicals.

Cc  Simplify higher order roots by using the product rule.

Key Terms
Use the vocabulary terms listed below to complete each statement in exercises 1-2.

simplified form tfa - ifp=1a<b

1. If ’(/c; and Q/E are both real numbers, then .

2. A radical is in if the radicand contains no factor that can be
written to a power greater than or equal to the index.

Objectives A, B Simplify square roots by using the product rule. Use alternative
method to simplify radicals.

Simplify the following. Assume that all variables have nonnegative values.

1. 24 .

2. 56 .
3. 294 N

5. 7175 s,
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10. abJah®

11. p2q3 42p3q

12. 200x"

3. 2126w

14, 8x180x'y°2’

15. 3m3nm
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Name: Date:
Section:

Instructor:
Objective C Simplify higher order roots by using the product rule.
Simplify the following. Assume that all variables have nonnegative values.

16. 356

16.
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18. 250

19.

19. Ux
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2. Y274 2.
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24. 3/343)}‘622
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55, 2p324b°C

26 s T2

27. pchi/;zl’q;2

28. 3x° y7m

29. 103/500

30. 183/189%"
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Name: Date:
Instructor: Section:

Chapter 10 ROOTS AND RADICALS

10.3 Products and Quotients of Radicals

Learning Objectives
A Find the products of radicals and simplify the results.

B Find the quotients of radicals and simplify the results.

C Simplify radical expressions by using both the product and quotient rules.

Key Terms
Use the vocabulary terms listed below to complete each statement in exercises 1-3.

"a-b n.‘_l_ a
a i

na
1. —&—== .
Q[]; -

2. If Q/—c; and ’\’/E are both real numbers, then Q/E . A’[I; = .

3. If ’\’/—c; is a real number then (Q[c;)” = .

Objective A Find the products of radicals and simplify the results.

Find the products of roots. Express all answers in simplified form. Assume that all
variables have nonnegative values.

1. 5N .
2. 648 °
3. 3.7 S —
4. 18432 4 —

5. 12 -+a I —
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6. 7y
7. JxeA7
8. A oA’
9. z-+z

10. wa-a

11.

11, 4432 - 2454

12.

12. 345 - <40

TN B

14.

14. Ja'b’ e \/;b’7

15.

PN R RN

16.

16. 614 « 7422

Find the powers of T00LS. Express all answers in simplified form. Assume that all variables

have nonnegative values.

17. (\/}? )2

17.
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18. (\[97 )3
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results.

Objective B Find the quotients of radicals and simplify the
Find the quotients, assuming that all variables have positive values. Express answers in

simplest form.
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)7, N2
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28.

104/120
512
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3y NI
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sions by using both the product and quotient rules.

Objective C Simplify radical expres

Simplify the following.

33.
5 B[ I
11 11
5 7 34.
34 x X SN
3 3
35.
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Name: Date:
Instructor: Section:

Chapter 10 ROOTS AND RADICALS

10.4 Addition, Subtraction, and Mixed Operations with Radicals

Learning Objectives
A Add and subtract Jike radicals.

B Simplify radicals and then add and/or subtract like radicals.

C Simplify radical expressions that contain mixed operations.

D Find products of radical expressions involving sums Of differences.

Key Terms
Use the vocabulary terms listed below to complete each statement in exercises 1-3.

like radical expressions coefficients conjugates

1. Expressions of the form a+b and a—b are called .

2. have the same radicand and the same root indices.

-

3. To add like radical expressions, add the and leave the radical

portion unchanged.

Objective A Add and subtract like radicals.

Find the sums of radicals. Assume that all variables have nonnegative values.

1. 6d5+1745 “
2. 3WT-1547 2
3. 1417 +6417 .
4 —8dx—17x 4.

5. 3ab+2avb s,
6. 5qia-16g34 (F—
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Objective

Simplify the radicals and then find the sum

values.

7. —636+84150

g, 7427 +2J192

9. 9x/7+2\/6§

10. 2127475

11. =36 +63/24

12. —72-918

13. 327% +7x192x
14, —63128a° +232004°

15.

16.

17.

18.
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750" =920’
9 /108 —2/48 + 827
J80 +5/180 +9+/245

J27 +8J12 -104/243

B Simplify radicals and then add and/or subtr

act like radicals.

<. Assume that all variables have nonnegative
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Name: Date:
Instructor: Section:

Objective C Simplity radical expressions that contain mixed operations.

Simplify the following.
19. 6 «\3-5+50 19.
20. 6 +2-5+75 20.
Jigo 45 21.
21, X oo X
Jie 6

22.

22. ﬂ?——@ +63/72
NE)

Objective D Find products of radical expressions involving sums or differences.

Simplify the products. Assume that all variables have nonnegative values.

23. 7(6-+7) 23.
24. J6(JJ6-+20) 24.
25. 85 (45 +613) 25.
26. (5+3)(7-V2) 26.

27. (9+\/§)(8+J}) 27.



28. (10-3v2)(1+7:2)

29. (Va++b)(Va-b)

30. (Vw+17)(vw-17)

31 (3V5+2V6)(8V3 -7

32. (3+\/ﬁ)2

33. (5—%)2

34. (1+3ﬁ)2

12+246
4

3S.

9_187

36.
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Answers 10 Worksheets for Classroom or Lab Practice

Chapter 10 ROOTS AND RADICALS

10.1 Defining and Finding Roots

Key Terms

1. irrational 2. square root

3. root index 4. radicand

5. radical 6. n"root

7. perfect squares 8.
Objective A

1. 6 3. 1l

5. -15 7. does not existas a real number

9. 5 11. -4

13. -2 15. 1
Objectives B, C

17. irrational, 5292 19. rational, .5

1. irrational, 3.302 73, rational, 28
Objective D

25. %' 27. d*

29. d 31, x+7

33. y+5
10.2 Simplifying Radicals
Key Terms

1. 4a- gp=1zjasb 7. simplified form
Objectives A, B

1. 26 3. 746

5. 3547 L

9. xyz°\)z 11. pP’a’J42pq

13. 4Pw3tw 15. 63m'n*n
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Answers 10 Worksheets for Clas

Objective C

7. 2347

21, m*m?
5. 4b’cV3c’
29. 5034

10.3 Products and Quotien

Key Terms

L
b

3. a

Objective A

1. 55
5. 243a
9. z
13. pp
17. x°
21. 6p7

Objective B

23. >

A
27. 2

31 pBp

Objective C

27

11

432

sroom or Lab Practice

ts of Radicals

19. x°
23. 4p’q’ P4
7. qumi/a

2. fla=b

3. 51
7. X

11, 19243
15. 6%y
19. z

25. 8

9. ab’a

3J14x

25



Answers to Worksheets for Classroom or Lab Practice

10.4 Addition, Subtraction, and Mixed Operations with Radicals

Key Terms

1. conjugates
3. coefficients

Objective A

1. 235
5. 5ab

Objective B

7. 346
11. 9J/6

15. —11p*/5
Objective C

19. —2242
Objective D

23. 67 -7

27. T2+17x +x

31, 24J1’§—3Jé§+48\/§—2\/?ﬁ
J6

35, 3+—
2

2.

13.
17.

21.

25.
29.

31-10v6

like radical expressions

20417

1547
65x3x
9745

25

4815 +160
a->b



