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Name:
Instructor:

Date:
Section:

Chapter 7 Rational Exponents, Radicals, and Complex Numbers

Section 7.1 Radicals and Radical Functions

Learning Objectives
Find square roots.
Approximate roots.
Find cube roots.
Find nth roots.

Find v a" where a is a real number.
Graph square and cube root functions.

AN

Vocabulary.

Use the choices to complete each statement.
Index Radical sign
Cubes Squares
False

1. In the expression {‘/5 , 4 1s the

the

Radicand
True

:51s the , and the \/‘ 18

2. True or false. The square root of — 4 is — 2.

3. The numbers 9, 25, and 81 are perfect

4. The numbers 1, 27, and 64 are perfect

Objective 1

Simplify.

5. /3600

7. ~0.25
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Name:
Instructor:

8. —J49

9. V-16

10. V81x'®

Objective 2

Date:
Section:

10.

Use a calculator to approximate each square root to 3 decimal places.

11. 24

12. V120

13. V104

14. 260

Objective 3

Find each cube root.

15. /64

220

11.

12.

13.

14.

15.
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Name:
Instructor:

|

16. 3— 16.

=27

17. 3J-27x° 17.

18. 31000 18.

Objective 4

Find each root. Assume all variables represent nonnegative real numbers.

19. /243 19.

20. Y64x2 20.

21. Y-81x'° 21.

Objective 5

Simplify, Assume all variables represent nonnegative real numbers.

22. J(x=5) 22.

Martin-Gay Intermediate Algebra, Fifth Edition
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Name:
Instructor:

23. §y®

. )

25. }(x-1)

Objective 6

Graph the following functions.

26. f(x)=x+5

27. g(x):3 x=2

222

Date:

Section:
23.
24,
25.
.\'
0)
8
£
{
2
—10.=8.=6.=4. =20 10y
2
4
’I
]
0
¥
v
8
£
i
2
0826 -4 =20 0%
2
<4
L)
8
0

Martin-Gay Intermediate Algebra, Fifth Edition



Name: Date:
Instructor: Section:

28. h(x)=+x—4

[

0x

L
=)
i
i
i
L
i
o]

§
R AR )

Concept Extension

Without a calculator, state what whole number the following square roots are closest to.

29. /389 29.

30. 2480 30.
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Name: Date:
Instructor: Section:

Section 7.2 Rational Exponents

Learning Objectives
1
1. Understand the meaning of aA.
Understand the meaning of a% .

—m,
Understand the meaning of a T
Use rules for exponents to simplify expressions that contain rational exponents.
Use rational exponents to simplify radical expressions.

AL

Objective 1

Use radical notation to write each expression. Simplify if possible.

1. 25% 1.
2. —(32)5 2
3 (SX)% 3
4. ax)s 4
Objective 2

Use radical notation to write each expression. Simplify if possible.

5. 36% 5.
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Name: Date:

Instructor: Section:
6. (x+3)5 6.

7. (~64)% 7

8. (4x+ 3)% 8

Objective 3

Write with positive exponents. Simplify if possible.

9. 47 9.
10. x_% 10.
4
P 11.
5)6_%
12. (—32)‘% 12,
Objective 4

Use the properties of exponents to simplify each expression. Write with positive exponents.

13. x%x% 13.
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Name:
Instructor:

14. (16y4)%

Factor the common factor from the given expression.

19. x%;x% —3x

20. x%; x% —4x%

226

Date:
Section:

14.

15.

16.

17.

18.

19.

20.
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Name:
Instructor:

Objective 5

Date:
Section:

Use rational exponents to simplify each radical. Assume that all variables represent positive numbers.

21 y?
22. 15 rSSIO
23. §/x*'y"P

Use rational exponents to write as a single expression.

24, Y2 AP

25. \/5+36

Concept Extension

2 1
27. What times xA will the result be xA?

5 7
28. What divided by xé will the result be xA ?

Martin-Gay Intermediate Algebra, Fifth Edition
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22.

23.

24.

25.

26.

27.

28.
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Name: Date:
Instructor: Section:

Section 7.3 Simplifying Radical Expressions

Learning Objectives
1. Use the product rule for radicals.
2. Use the quotient rule for radicals.
3. Simplify radicals.
4. Use the distance and midpoint formula.

Objective 1

Use the product rule to multiply.

1. 547 1.

2. J13+x 2.

3, \E-ﬂ 3.

4. 313ab2a%h’ 4.

s, @{2 s,
4\s5

Objective 2

Use the quotient rule to simplify.

6. 3 6.

16
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Name:
Instructor:

25x"

Objective 3

Simplify.

10. /50

11. 24/8x°

12. 3250x*

13. 3/-32x"y

14. —432x%y°

Martin-Gay Intermediate Algebra, Fifth Edition
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10.

11.

12.

13.

14.
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Name: Date:
Instructor: Section:

Objective 4

Find the distance between each pair of points. Give an exact distance and a three-decimal-place
approximation.

15. (1,2) and (-3,5) 15.
16. (-3,2) and (1,-3) 16.
17. (0,4) and (-2,-6) 17.

Find the midpoint of the line segment whose endpoints are given.

18. (2,3) and (—4,5) 18.
19. (=3,-6) and (6,4) 19.
20. (-2,-1) and (-8,6) 20.

Concept Extension

Find the midpoint and distance between the given points.

21. (ﬁ,ﬁ) and (—3\5,6\/§) 21.
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Name: Date:
Instructor: Section:

Section 7.4 Adding, Subtracting, and Multiplying Radical Expressions

Learning Objectives
1. Add or subtract radical expressions.
2. Multiply radical expressions.

Objective 1

Add or subtract.

1. 2/50 —3125 +/98 1.

2. 3316x3 —x32 +354x 2.

3. 30y +y +y 3
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Name: Date:
Instructor: Section:

12x 48x

25 5

S.

Objective 2

Multiply, and then simplify if possible.

6. 3(2+3) 6.
7. Jo(Viz-+24) 7,
8. (2+3)(4-+3) 8.
9. (27 +35)(v7-245) 9
10. (Y4-5)(3-372) 10.
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Name: Date:
Instructor: Section:

11, (Ji—z)z 1.

12. (Jﬁ—3)2 12.

Concept Extension

13. Find the perimeter of a rectangle with the length of 108 feet and width of J75 feet.

13.

14. Find the length of the diagonal for the rectangle above. Round the answer to three decimal places, if
necessary.

14.
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Name: Date:
Instructor: Section:

Section 7.5 Rationalizing Denominators and Numerators of Radical Expressions

Learning Objectives
1. Rationalize denominators.
2. Rationalize denominators having two terms.
3. Rationalize numerators.

Vocabulary.
Use the choices to complete each statement.
Conjugate Rationalizing the Numerator Rationalizing the Denominator

6 5

6 5

1. is the process of removing radicals from the numerator.

2. The of 5++/2 is 5—+/2.

3. To rationalize the denominator of —\%—, you will multiply the expression by

Objective 1

Rationalize each denominator.

4
4, — 4.
V3
5 i 5
6x
6. 6
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Name:
Instructor:

5
8x*

Objective 2

Rationalize each denominator.

o 3
" 24 dx
B+45
g, M2TNI
4-\2
o, Wty
NN
-7
11.
Jx -3

Martin-Gay Intermediate Algebra, Fifth Edition
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11.

Date:
Section:
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Name: Date:
Instructor: Section:

Objective 3

Rationalize each numerator.

1, |18 2.
5
13, Bx 13.
15
14. 3_5i 14.
243
5. L+ 15.
3
16, Ya+b 16.
Ja-b
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Name: Date:
Instructor: Section:

17.

Concept Extension

18. The formula for the radius r of a sphere with a volume of Vis r= %’2311 . Rationalize the
4

. denominator of the radical expression in this formula.

18.
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Name: Date:
Instructor: Section:

Section 7.6 Radical Equations and Problem Solving

Learning Objectives
1. Solve equations that contain radical equations.
2. Use the Pythagorean Theorem to model problems.

Objective 1

Solve.

I. Vx+1=6 1.

2. N2x+5+2=7 2.

3. Jx-3=-6 3.

4. Yx—7=3 4.

238 Martin-Gay Intermediate Algebra, Fifth Edition



Name:
Instructor:

G 5. Yox—3-2=-5

6. Vx+8=~+2x+06

7. x+Jx+1=1

8. Vx+2—-+vVx-2=1

88 9. Vsx—l1-x+2=3

Martin-Gay Intermediate Algebra, Fifth Edition
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Name: Date:
Instructor: Section:

Objective 2
Solve.
Find the length of the unknown side of the triangle.

10. 10.

3m

11. A two cars leave Dallas, one heads north, the other heads east. The car traveling north averages a
speed of 50 mph while the other car averages 45 mph. After 3 hours, how far apart are the two cars?
Round your answer to the nearest whole number.

11.

12. Find the Iength of the unknown side. 12.

52
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Name: Date:
Instructor: Section:

Concept Extension

13. (xz—x)+4:3(x2—x)+2 13.

é‘

14. Solve: x=2 +\/;
14.
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Name: Date:
Instructor: Section:

Section 7.7 Complex Numbers

Learning Objectives
1. Write square roots of negative numbers in the form bi.

2. Add or subtract complex numbers.
3. Multiply complex numbers.
4. Divide complex numbers.
5. Raise i to powers.
Vocabulary
Use the choices to complete each statement.
Complex Imaginary Unit Pure Imaginary
Real -1 1

Na| i

1. In the complex number system, i is the

2. A number is any number that can be written in the form: a + bi, where both a

and b are real numbers.
3. A is the complex number, where a =0 and b does not.

4. i=

5. A complex number is considered a number, if b=0.

6. i’=

Objective 1

Simplify.

7. =36 7.

8. V25 8.
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Name: Date:

Instructor: Section:
9. /-5 9,

10. V-72 10.

Objective 2

Add or subtract. Write the sum or difference in the form a+ bi.

11. (4+i)+(3-2i) 11.
12. (5+6i)—(4+2i) 12.
13. (5+4i)+(3+2i)—(4-3i) 13.
14. (4+10i)—(11+2i) 14.
Objective 3

Multiply. Write the product in the form a +bi.

15. =5i-12i 15.
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Name:
Instructor:

16. 4is(2+3i)

17. (3-7i)(2-3i)

18. (8-2i)

19. (6—2i)(3+1i)

Objective 4

Write each quotient in the form a +bi.

20. 3

2i

244

Date:
Section:

16.

17.

18.

19.

20.

21.
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Name:
Instructor:

3+2i
1+5i

22,

3+5i
1+i

23.

Objective 5

Find each power of i.

24, °

25. ¥

26. (2i)°

27. (~4iy’

Martin-Gay Intermediate Algebra, Fifth Edition

Date:
Section:

22.

23.

24.

25.

26.

27.
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Date:
Section:

Name:
Instructor:

Concept Extension

Write in the forma + bi.

28. 4= 28.
6
29, Z:T__ :72 29,
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Name: Date:
Instructor: Section:
Chapter 7 Vocabulary

Vocabulary Word Definition Example

Principal, or square root

Ja=bifb*=a

100 =10

Cube root

Ja=bif b’ =a

27 =3

Radical Function

Function that contains a root of x.

fx)=x—4

Distance Formula

D‘_‘\/(xz _xx)z +()’2 _yl)z

(0,2)(-2.4)
JO+27 +(2-4) =Vard=22

(0.2)(-2.4)

. N+x nty
Midpoint Formula —_— 0-2 2+4 -2 6
2 2 —— =55 |=(-L3)
2 2 22
Like Radical Radwals with the same index and the same 5v3 and x</3 are like terms
radicand
Conjugate The conjugate of a+b is a—b 4¢+2 and 4¢—2 are conjugates

Rationalizing the
denominator

The process of writing the denominator
without the radicals.

Rationalizing the numerator

The process of writing the denominator
without the radicals.

Complex number

Any number that can be written as a +bi

Complex Conjugates

a+bi and a—>bi are conjugates.

The conjugate of 2+3i is 2—3i

Martin-Gay Intermediate Algebra, Fifth Edition
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Chapter 7
Section 7.1

index; radicand; radical sign
faise

squares

cubes

60

%

3

0.5
=7

. Not a real number
10. 9x®
11. 4.899
12. 10.954
13. 10.198
14. 16.125
15.

4

_1
16. A
17. =3x°

18. 10
19. 3

20. 2x°

21. Not a real number
22. x—5

23,y
24. 5
25. x
26.

V0N O LA W

i;) X

SN

-

27.

x:
EENESES

[ g % 3

1
rA

Ay

Answers

30. 50

Section 7.2

5
-2

Ysx
44x
216

3 (x+3)2
16

N v W

8. §/(4x+3)

NS

3
4x74

12. Not a real number

17. x% +x% —Zx% -
18. x%—2x%
19. x% (x% —3x%)

2. 1 (x-—4x% )
21. [y

22. Urs?
23. Jx'y’

24 12 xl7

25. §/4500

26. §x

27. 5 o=l
X 12

28. xl%

Section 7.3

9.

10. 542

11. 4x2

12. 5x32x

13. —2x%3fy

14. =2xyi2x*y

15. 5.5

16. /41; 6.403

17. 24/26;10.198
18. (-1,4)

19. (%,—1)
20, (—5, %)
(B35 i

2

—



Section 7.4

1. 1742 =155

5x32 +33/2x

3. (y2 +3y+ 1)\/;

5.

6
7.
8
9

. 5+2\/§

11

3
23x

5
.23 +3 |

672 12 ‘
~16-35 i

10. =17+33Y4+532
11. 7-43
12. y+10-64y+1

13. 2243 feet
14. 13.528 feet

Section 7.5

1.

Rationalizing the numerator

2. Conjugate

10.

11.

12.

13.

V5
5
43

Wl w
)
=

6x
32x

4x
43ax
3(2-+x)

4-x

V10 +4/5 46 +443
14
6x+2y\/;+3\/;y_+y\/§

dx—y

7(3++x)

9—x
6
J10

X
5\3x

a-b

' a—b—2\/gl;

2—16x*

T 4x2 4245502

Jer’v

27

Section 7.6

1. 35
2.10
%]
.34
=12
2
0

i

9. 1
10. 2/10m

11. 202 miles

12. Ji4
13. 1and 0

14, 22
100

% NovLA W

Section 7.7

. Complex

J-1
Real
-1

6i

5

9. i3
10. 62

11. 7-i

12, 1+4i
13. 4+9i
14. =7+8i
15. 60

16. —12+8i
17. —-15-23i
18. 60-32i
19. 20

O NAU A WP

. Imaginary Unit

. Pure imaginary

20.

21.

22.
23.

24, i

25.
26.
27.

28.

29.




