Name Date

Additional Exercises9.1
Form |
Finding Roots

Evaluate each expression, or state that the expression is not areal number.

N VT

2. =449

3. W-49

4. 121

s 2

6. %

7 J0.25

8.  14+11

9. V36 ++/25
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Name Date

10. \36—-20 10.

Find the indicated root, or state that the expression is not areal number.

11. %8 11.
12. 3-8 12.
13. %64 13.
14. 41 14.
15. 4256 15.
16.  4/-256 16.

Use a calculator to approximate each square root. Round to three decimal places.

17. 410 17.
18. 21 18.
19. 5++/6 19.
20. 14-9 20.
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Name Date

Additional Exercises9.1
Form I
Finding Roots

Evaluate each expression, or state that the expression is not areal number.

1. 25

2. J-81

3. -4121
a %

s [l

6. Jo.s1

7. 16+20
8.  +10-35

Find the indicated root, or state that the expression is not areal number.

0. 1
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Name Date

10. ¥-27 10.
11.  ¥-32 11.
12. -%64 12.
13. 4625 13.
14. 3125 14.
15.  3/-1000 15.

Use a calculator to approximate each square root. Round to three decimal places.

16. /26 16.
17. 41 17.
18. J25-6 18.
19. +J25-46 19.

Graph the equation by first making atable and finding five solutions of the equation. Then plot
the ordered pairs as points in the rectangular coordinate system. Connect the points with a
smooth curve.

20. y=+/x-3 20. b

~>

V<

S s o o
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Name Date

Additional Exercises9.1
Form 111
Finding Roots

Evaluate each expression, or state that the expression is not areal number.

1 =100

2. -4

3. ¥-e4

4.  J-25

5. /100-64
6.  ~100-+/64
7. %129

8. ¥-125

9. %1

10. &-1

1. §-32

12.  -4625

AE-309

10.

11.

12.




Name Date

13. 3 }i 13.
27

14. |10 14.

81

Use a calculator to approximate each square root. Round to three decimal places.

15. /51 15.
16. 123 16.
17.  +/100-58 17.
18.  100-+/58 18.

Graph the equation by first making atable and finding five solutions of the equation. Then plot
the ordered pairs as pointsin the rectangular coordinate system. Connect the points with a
smooth curve.

19. y=+X-4 19. &

20. y=+/x+5 20. 6’

r~o

S =S o
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Name Date

Additional Exercises9.2
Form |
Multiplying and Dividing Radicals

Simplify each expression. If the expression cannot be simplified, so state.

1, J28

2. 40
3 J48
4. b4
5 V10
6. 72
7 12x?
8 45y°
9 324
10. 354
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Name

11.

Date

148

Multiply and simplify if possible.

12.

13.

14.

15.

645

J10y - /5y

Simplify using the quotient rule for square roots.

16.

17.

18.

19.

20.

4

25

AE-312
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Name Date

Additional Exercises9.2
Form I
Multiplying and Dividing Radicals

Simplify each expression. If the expression cannot be simplified, so state.

1. a4

2 Jo8
3 V180
4 20x*
5. |30y
6 J121a
7 18y*°
8.

10.
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Name

Date

Multiply and simplify if possible.
1. 7421

12.  +/3-418

13. V27X - /12X

14. N 2XY <A TXY

Simplify using the quotient rule for square roots.

10
16

15.

16.

slg)

17.

RIS

18.

2y

é‘
Q0
X
N

19.

.

w

20x
49x

20.
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Name Date

Additional Exercises9.2
Form 111
Multiplying and Dividing Radicals

Simplify each expression. If the expression cannot be simplified, so state.

1 5

5. 500a"

3,,6

8. 90a

9- 12

o
al S w w
© o o) = N N ﬁ =
<1} < (41} o1 X o

o o x

O N

w <

10. ¢

2

<__
SN
x
+
[EEN

g
+
©

<

N

11.

AE-315




Name

Date

Multiply and simplify if possible.

12.

13.

14.

15.

16.

V15x /33
Vixy |18y

312a® -4/27a

Simplify using the quotient rule for square roots.

17.

18.

19.

20.

21.

22.

80

16

81

ﬁ‘
o
X
w

¥

w
NE

wW
3
(e¢)

5

80x

)
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Name Date

Additional Exercises 9.3
Form |
Operations with Radicals

Add or subtract asindicated. If terms are not like radicals and cannot be combined, so state.

1. 5/6+3/6 1.
2. 12J/5-10J5 2.
3. NT+4T 3.
4. 3J10-7410 4,
5. 211y +4/11y 5.
6. 6J3+2\5 6.
7. 814 +/14 + 414 7.
8.  9/21-+21-3V21 8.

Add or subtract asindicated. Y ou may need to simplify terms before they can be combined. If
terms cannot be combined, so state.

0. 3.8 + 4418 9.
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Name Date

10.  15J20-1045

11.  64/90x — 340X — 24/10x

12. 4J6+210

Multiply as indicated. Final answers may need to be simplified.

13 6[3-+5)

14.  3(6-+3)

15 (4++2)2++3)

16.  (5++5)3-+5)

7. (V6-+3)V6++3)

18, (4+6)a—6)

19. (\/§ + \/5)2

20, (V2-xJ

AE-318
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Name Date

Additional Exercises 9.3
Form |1
Operations with Radicals

Add or subtract asindicated. If terms are not like radicals and cannot be combined, so state.

1. 18/10-7410 1.
2. 5/x+2Jx 2.
3. J6++6 3.
4. 43xy-5/3xy 4,
5. +J5a-+5a 5.
6. 10v11x —+/11x +3J11x 6.
7. \/21ab + 44/21ab - 8\/21ab 7.

Add or subtract asindicated. Y ou may need to simplify terms before they can be combined. If
terms cannot be combined, so state.

8. 812 + 3J27 /27 8.
9. 5VA4Ax — 399X + 24/11x 9.
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Name Date

10.  3y,/8y +3y,/18y —3y,/32y

11, 5xy,/45xy? — 2y?+/20x° + 3xy?/5x

12. 7av/12ab +3a+/3ab

Multiply as indicated. Final answers may need to be simplified.

13 +/3(8-+3)

14.  /5(J4-+5)

15, JelV6-3)

16.  (5++/5)2-+10)

7. (V7-v3V7+43)

18. (2\/§+\/7)(3\/Z—\/§)

9. (1-+5)

20, (av10+2/2)f
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Name Date

Additional Exercises 9.3
Form |11
Operations with Radicals

Add or subtract asindicated. If terms are not like radicals and cannot be combined, so state.

1. -1417+817 1.
2. TJy-3/y 2.
3.  25/5-45 3.
4. 8x,/2y + 4x\/2_y 4.
5. 7+/3ab — 2+/3ab ++/3ab 5.
6.  9a/6-5/6a 6.
7. 12xy\/xy —10xy,/xy +15xy,/xy 7.

Add or subtract asindicated. Y ou may need to simplify terms before they can be combined. If
terms cannot be combined, so state.

8. 5J2 + 518 8.
0. 327 -5J3+ 2427 0.
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Name

10.

11.

12.

Multiply as indicated. Final answers may need to be simplified.

13.

14.

15.

16.

17.

18.

19.

20.

Date

V48 +2,/48 -8./3

4\32a2 — 24/8a” + a /18

7 yBy" +3y3xCy* -~ 2x3xCy*

V55— 0)
V2x(3x ++12x)

(12+ 6 )3-6)
(V5++/3)V6 -5)
36+ 4v2)3/3-612)

(247 +5V6)2v7 - 5/6)

(Vio-+5)”

(8\/5 +246 )2
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Name Date

Additional Exercises 9.4
Form |
Rationalizing the Denominator

Rationalize each denominator. Then simplify the rationalized expression if possible.

1
1 — 1
V5
2
2. — 2.
V3
3
3. — 3.
J6
5
4. = 4.
V10
5. 5
5
6 1 6
7
7. 3 7.
10
Simplify each expression. Then rationalize the denominator.
1
8. — 8.
V8
1
9 —_— 9
V12
10. 1 10.
24
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Name

11.

12.

13.

14.

15.

Rationalize each denominator. Then simplify if possible.

16.

17.

18.

10.

20.

Date

Ko

&~

10

8l

15

8l

‘ -

&

IN

o
&
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Name Date

Additional Exercises 9.4
Form 11
Rationalizing the Denominator

Rationalize each denominator. Then simplify the rationalized expression if possible.

L2 1
3

2. |x 2
6

s W3 3
5
8

4. — 4.
V10
3

5. — 5.
V15

6. 8 6.
V11

7 4 7
7

Simplify each expression. Then rationalize the denominator.
3

8. — 8.
V8
5

9. — 9.
J20

10. 1 10.
32
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Name Date

AR
24
5
2. =
V32
3. 2
30
w B
V22

Rationalize each denominator. Then simplify if possible.

2
15.
2+\/§
3
16, —>_
8-6
4
17.
J6-4/2
6
18.
5+\/§
L. 3+4/2
2+\/§
0. 5++/3
6-+/3

AE-326




Name Date

Additional Exercises 9.4
Form 111
Rationalizing the Denominator
Rationalize each denominator. Then simplify the rationalized expression if possible.

6

1 —_— 1
10
5
2. — 2.
V5
6
3. — 3.
V3
a2 4
7
6X
5. — 5.
J6x
R 6.
SXy
Simplify each expression. Then rationalize the denominator.
3
7. — 7.
J20
2
8. —_— 8.
V48
0. 9.
8
0. |2 10.
28y
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Name

11.

12.

13.

14.

Rationalize each denominator. Then simplify if possible.

15.

16.

17.

18.

19.

20.

Date

6it

(63}

~

N

X
w

5]
N
X

w

N
3

6

5

40

&

32
V63

26 ++/10
NN
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Name Date

Additional Exercises 9.5
Form |
Radical Equations

Solve each radical equation.

1. Jx=7
2 Jx=19
3. Jx+2=3
4 Ja=-4
5.  Jx-12=3
6.  2x+3=0
7. 6y-5=5
8.  Jx+8=4

AE-329




Name

0.

10.

11.

12.

Date

y+1=3

9-y=5

VBX+11=Xx+3

JAy+5=2y-5

Solve each problem.

13.

14.

15.

Six isequal to the square root of the sum of a number and 5.
Find the number.

A formula used to determine the velocity v in feet per
second of an object (neglecting air resistance) after it has
fallen acertain height is v=,/2gh , where g isthe
acceleration due to gravity and h is the height the object
has fallen. If the acceleration g due to gravity on Earth

is approximately 40 feet per second per second, find the
velocity of abowling ball after it hasfallen 27 feet.
(Round to the nearest tenth.)

Police use the formula s=,/30fd to estimate the speed

sof acar in miles per hour, where d is the distance in feet that
the car skidded and f is the coefficient of friction. If the
coefficient of friction on a certain gravel road is0.17 and
acar skidded 280 feet, find the speed of the car, to the

nearest mile per hour.

AE-330
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Name Date

Additional Exercises 9.5
Form I
Radical Equations

Solve each radical equation.

1. Jy=15

2 X—4=9
3 Jx-5=6
4 4b-y=7

5. Jx+12=9

6. J2y-1=7

7. 5Jx = +/19x + 30

AE-331




Name

0.

10.

11.

12.

Date

N2X+1=x-7

\Bx—5 =+/4x+15

J3X+3+4/x+2=5

NAX+9 =2-+4/X+5

Solve each problem.

13.

14.

15.

Fiveisequal to the square root of the sum of a number
and 4. Find the number.

A formula used to determine the velocity v in feet per
second of an object (neglecting air resistance) after it has
fallen acertain height is v=,/2gh , where g isthe
acceleration due to gravity and h is the height the object
has fallen. If the acceleration g due to gravity on Earth

is approximately 32 feet per second per second, find the
velocity of abowling ball after it has fallen 30 feet.
(Round to the nearest tenth.)

Police use the formula s=,/30fd to estimate the speed

sof acar in miles per hour, where d is the distance in feet that
the car skidded and f is the coefficient of friction. If the
coefficient of friction on a certain gravel road is 0.23 and
acar skidded 300 feet, find the speed of the car, to the

nearest mile per hour.

AE-332
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Name Date

Additional Exercises 9.5
Form 111
Radical Equations

Solve each radical equation.

1 x+4=16

2. 3x+l=-4

3 2X—2-4=2
4, 4y+1+3=2
5. JBa+l+3=7

6.  Jx-3=+/x-9
1. M:y+7
8. JIx-1=+/2x+4

AE-333




Name

0.

10.

11.

Date

Ja+3+3=a

NX-3=4-~X+5

V2X+9+/x+5=2

Solve each problem.

12.

13.

14.

15.

Police use the formula s=,/30fd to estimate the speed

sof acar in miles per hour, where d is the distance in feet that
the car skidded and f is the coefficient of friction. If the
coefficient of friction on acertain dry road is0.85 and

acar wastraveling on it at arate of 30 mph, how far will the
car skid? (Round to the nearest foot.)

The maximum distance d in kilometers that you can see
from aheight h in metersis given by the formula

d =35vh . How far can you see from the top of a
482-meter building? (Round to the nearest tenth of a
kilometer.)

Theformula v=+/2.5r can be used to estimate the maximum
safe velocity v, in miles per hour, at which a car can travel
along acurved road with aradius of curvaturer in feet.

To the nearest whole number, find the radius of curvature

if the maximum safe velocity is 20.

One number is 5 more than another number. The square root
of the largest number is 7 less than the smaller number.
What are the two numbers?
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Name Date

Additional Exercises 9.6
Form |
Rational Exponents

Simplify each expression by first writing the expression in radical form. Y ou may want to use a
calculator to verify your answer.

1

1. 362 1
1

2 642 2
1

3. 13 3
1

4. 8 4
1

5 325 5
1

6 36 2 6
1

7 g3 7

1

8. (ij ’ 8

25
1

9. —36° 0.
3

10. 162 10.
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Name

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Date

_ 162

252

164
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Name Date

Additional Exercises 9.6
Form I
Rational Exponents

Simplify each expression by first writing the expression in radical form. Y ou may want to use a
calculator to verify your answer.

1

1. 1212 1.
1
2. 1253 2.
1
3. 2564 3.
1
4 - 83 4
1
5 325 5
1
6. — 642 6.
1
7 —64 2 7
3
8 92 8
3
9 814 9
3
10. 16 4 10.
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Name

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Date

325

_ 81:‘

27 3

1
-625 4

1 3

49 4 . 494

2 1

SE _85

3 2

252 273
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Name Date

Additional Exercises 9.6
Form 111
Rational Exponents

Simplify each expression. Y ou may need to first write the expression in radical form.

1

1. 325 1.
p
2 _g1 2
3
3. 81 3.
2
4. 273 4,
2
5. 243% 5.
2
6. (3j‘°’ 6
64
.3
7 49 2 7
2
8 (Ej ’ 8
1331
_4
e 9
1
10. (3—16) ? 10.
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Name

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Date

5 1

8112 .813

5 1

86.8 2

1 3

494 .49 ¢

3 3

252 325

2 3 2

1253 —164 + 273

A research study collected data for the presence of acertain

environment sensitive chemical in the sap of trees within a
1

60— 8t*
2
t3
models the percentage, P, of trees that tested positive for the
chemical t years after 1875. What percentage of those tested in
188372

particular geographical region. The formula P =

1

11.

12.

13.

14.

15.

16.

17.

18.

19.

In acomputer model, P = 215t8 represents the number of people, 20.

P, in millions, who will use a proposed government service in

2
year t after the service has begun. In this same model, E = 387t 3
equals the expense, in millions of dollars, of providing that
servicein year t after the service has begun. What is the average
cost per user of that servicein year 8 after the service has begun?
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