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LESSON §8 Skills Practice

Name Date

With Great Power. ..
Inverses of Power Functions

Vocabulary

Write a definition for each term in your own words.

1. inverse of a function
The inverse of a function is the set of all ordered pairs (y, x), or (f(x), x).

2. invertible function
If the inverse of a function f is also a function, then f is an invertible function, and its inverse is

written as f~(x).

3. Horizontal Line Test

A Horizontal Line Test is used to determine whether a function has an inverse that is also a
function. That is, if a horizontal line can pass through more than one point on the graph at the
same time, then the function is not invertible.
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Problem Set

Determine whether or not each relation is a function.

1.

y

The relation is a function because it passes

the Vertical Line Test.

y

\

The relation is a function because it passes

the Vertical Line Test.

Use the Vertical Line Test.

2.

Y

The relation is not a function because it does
not pass the Vertical Line Test.

The relation is a function because it passes
the Vertical Line Test.
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Name Date
5 % 6. y
—
I~
T~
~
X X
The relation is not a function because it does The relation is a function because it passes
not pass the Vertical Line Test. the Vertical Line Test.

Sketch the graph of the inverse of each function.

7. y=—( 8. y=-(9
Yy Yy
| N\\ — \
X X
N — I T
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9. y=x*+3
Y
el
,
X
™~
]
y
_X5
4
y
< -
X
N

10. y=x3-2

12, y = —x*

N|—=
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Determine whether each function is invertible. Use the Horizontal Line Test.
13. y 14. y IA
\ /
\ /
\ /
\ / K1
\ /
\ /
\ /

15.

This function is not invertible, because it
does not pass the Horizontal Line Test.

S~

4

This function is invertible, because it passes
the Horizontal Line Test.

16.

This function is not invertible, because it

does not pass the Horizontal Line Test. ﬁ

e
~—~——

This function is not invertible, because it
does not pass the Horizontal Line Test.
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17. \ y

]

T
”

\

This function is invertible, because it passes
the Horizontal Line Test.

18.

Y

This function is invertible, because it passes
the Horizontal Line Test.

ﬁ Without graphing, determine whether or not each function is invertible.

19. y = 3x?
This function is not invertible, because it is
an even power function.

21, y= —x%
This function is invertible, because it is an
odd power function.

23. y = 2x"
This function is invertible, because it is an
odd power function.

20.

22,

24.

y =X
This function is not invertible, because it is
an even power function.

y = 1.257x1°

This function is not invertible, because it is
an even power function.

y — _%)(‘24
This function is not invertible, because it is
an even power function.
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The Root of the Matter
Radical Functions

Vocabulary

Provide an example of each term.

1. square root function
Answers will vary but should be of the form f(x) = vx, for x = 0.

2. cube root function
Answers will vary but should be of the form f(x) =~¥x.

3. radical function ﬁ

Answers will vary but should be of the form f(x) = Vx.

4. composition of functions
Answers will vary but should be in the form (f e g)(x) or f(g(x)).

Problem Set

Determine the equation for the inverse of each function. Show your work.

1. ) = 4x2 2. fix) = %xz
= 4x2
y X y=§xz
X = 4y?
— 2,
éx=y2
VX 2
i7=y 5
+4 | Xy =
V10x
x5 =y
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3. fx)=x2+7 4, fx) =x>-9
y=x>+7 y=x2-9
x=y+7 xX=y2—-9

X—T7=y X+ 9=y
*x—T7=y +Vx+9 =y
5. fix) = (x + 3)? 6. flx) = 9x®

I
©
X

(]

I
©
=

I+

N
|+
w R
I I
< <
+
w

°°|%‘°<'><Vco|>< x <

oo
< 5

I
<

7. ) =%x3 8. fx) = x° + 27
y=%x3 y=x3+27
1 x=y+ 27
8 xX—27=y°
8 =y° WX —27 =y
Xx =y
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9. fx) = x* — 6 10. fx) = (x — 1)°
y=x2—6 y=Kx-1)p
x=y*—6 x=(y—1)?°
xX+6=y> Vx=y-1
Vx+6 =y Vx+1=y
11. f(x) = x* 12, f(x)=31—2x5
y=x' y=31_2X5
x =y* 1
=X =y x=@y5
32x = y°
2% =y

Identify the characteristics (domain, range, and the x- and y-intercepts) of each function.

13.

15.

fix) = V3x

Domain: [0, )
Range: [0, »)
Xx-intercept: (0, 0)
y-intercept: (0, 0)

fix) = vx + 1
Domain: [0, )

Range: [1, »)
Xx-intercept: none

y-intercept: (0, 1)

14. fx) =Vx + 4
Domain: [—4, «)
Range: [0, »)
Xx-intercept: (—4, 0)
y-intercept: (0, 2)

16. f) = %
Domain: [0, )
Range: [0, )
Xx-intercept: (0, 0)
y-intercept: (0, 0)
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17.

fix) = V—5x
Domain: (—, 0]
Range: [0, )
x-intercept: (0, 0)
y-intercept: (0, 0)

18.

fix) = V3 — x
Domain: (—o, 3]
Range: [0, »)
x-intercept: (3, 0)
y-intercept: (0, 3)

19. fx) = Vax 20. fix) =Vx — 2
Domain: (—, «) Domain: (—o, »)
Range: (—, ) Range: (—, «)
x-intercept: (0, 0) Xx-intercept: (2, 0)
y-intercept: (0, 0) y-intercept: (0, V/—=2)

21, f(x) =¥ — 5 22. fx) = VX
Domain: (—o, «) Domain: (—o, )
Range: (—, «) Range: (—, )
x-intercept: V5, 0) x-intercept: (0, 0)
y-intercept: (0, —5) y-intercept: (0, 0)

23, f(x) = V-2x 24, fx) =V1 — x
Domain: (—, o) Domain: (—, )
Range: (—, ) Range: (—, )
x-intercept: (0, 0) x-intercept: (1, 0)
y-intercept: (0, 0) y-intercept: (0, 1)
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Use compositions to determine whether f(x) and g(x) are inverse functions. Show your work.

25. f{x) = % g) =2x + 8

26.

27.

28.

The functions f(x) and g(x) are inverse functions because f(g(x)) = g(f(x)) = x.

flot) = =228 g = o[ 1K)+ 8
_ 2 = —
=X =X

fx) = —4x + 9 g =X=4

The functions f(x) and g(x) are not inverse functions because f(g(x)) # x.
flgx) = —4(" - 4) +9

-9
=4+ 16

- +9

flx) = (x — 2)? gl) = Vvx — 2
The functions f(x) and g(x) are not inverse functions because f(g(x)) # x.
flgx)) = (vx — 2) — 2)?

= (Vx — 4)?

=x—8Vx + 16
flx) = 5x° gix) = \g
The functions f(x) and g(x) are inverse functions because f(g(x)) = g(f(x)) = x.
flgt) = 5(|f a(i) = | &

— g[X — 2

=55 =

=X =X
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20. fix) = 2%k + 3 o) = %3 ~3

The functions f(x) and g(x) are inverse functions because f(g(x)) = g(f(x)) = x.

flgi) = 2\3/(%3 - 3) +3 9(fx) =

2\3/";3 ’3—3

_ oa3X® _ 8(x + 3) _
=2 8 = 8 3
= 2( 2) =x+3-3
=X =X
30. f(x) = 3(x + 1) g = /s 1
The functions f(x) and g(x) are inverse functions because f(g(x)) = g(f(x)) = x.
flged) = 3| - 1)+ 1f ot = §E T
= 3(\"‘/5—)3 =X + 1) — 1
= 3( ) =x+1-1
=X

670 W Chapter 11 Skills Practice

© Carnegie Learning



© Carnegie Learning

LEssoN k4 Skills Practice

page 7

Name Date

Complete each exercise.

31. The distance to the horizon is given by the equation d = \/h(D + h), where h represents the height
of the observer in feet and D represents the diameter of the Earth in miles. Write the equation as a

32.

33.

function of the height and use 7918 miles as the diameter of the Earth. Calculate the distance
Maria is from the horizon if she is standing on a hill that is 125 feet above sea level.
(HINT: 1 mile = 5280 feet)

Maria is approximately 72,290 feet or about 13.7 miles from the horizon.

d(h) = Vh(7918 + h)
d(125) = \[125((7918 X 5280) + 125)
= |/125(41,807,040 + 125)

= +/5,225,895,625
~ 72,290
The relationship between the radius of a circle and its area is given by the equation r = ’%

where A represents the area of the circle. Write the equation as a function of the area and use
3.14 for . Calculate the radius of a circle with an area of 50.24 square meters.

The radius of the circle is 4 meters.

ra) = |4
r(50.24) = \/53?%

= Vi6
=4

The relationship between the side length of a cube and its volume is given by the equation s = ¥V,
where s represents the side length and V represents the volume of the cube. Write the equation as a
function of the volume. Calculate the side length of a cube that has a volume of 343 cubic inches.

The side length of the cube is 7 inches.

s(V) =W
=/343
=7
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34. The time it takes for an object to fall a certain distance can be calculated using the equation t = 2g—d
where d represents distance and g represents the force of gravity on the falling object. Write the
equation as a function of the distance and use 9.81 meters per second squared as the force of
gravity. Calculate the distance an object will fall in 3 seconds.

The object will fall 44.145 meters in 3 seconds.

_ [2d
td) = 9.81
_[2d
3= 9.81
_ 2
9‘9&
88.29 = 2d
44145 =d

35. The relationship between the radius of a sphere and its surface area is given by the equation r = SA

A7’
where r represents the radius and SA represents the surface area. Write the equation for the radius
as a function of the surface area and use 3.14 for 7. Calculate the surface area of a sphere with a
4 foot radius.

The surface area of the sphere is 200.96 square feet.
_ .| SA
rSA) = {7256
_ .| SA
4= 11256
__SA
16=1556
200.96 = SA

36. The relationship between the side length of the base and the height of a pyramid that is cut out of a
cube is given by the equation s = ¥/3V, where s represents the length of a side of the base and
V represents the volume. Write the equation for the side length as a function of the volume. Calculate
the volume of a pyramid with a side length of 4.2 centimeters.

The volume of the pyramid is 24.696 cubic centimeters.

s(V) =V3vV

4.2 =3V
74.088 = 3V
24.696 = V
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Making Waves
Transformations of Radical Functions

Problem Set

Sketch the graph of the transformation of f(x) = vx as described in each exercise. Write the equation to
describe each new function. The graph of f(x) = vx is shown on each grid.

1. Translate the graph up 2 units. 2. Translate the graph down 5 units.

Y y

[e o)
[e)

»
D

IS

\

\
\

gx) =vx +2 gx)=vx —5

3. Translate the graph to the left 4 units. 4. Translate the graph to the right 7 units.

Y y

@
[e)

D
»

ES
IS

|
N

|
N

gx) =vx + 4 g)=Vx—-7
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5. Stretch the graph vertically by a factor of 2. 6. Reflect the graph over the x-axis.
y y
6 3 6
“ '/ L] a -
2 = 7 o = —
-8 -6 1—4 — 0 6 8 X -8 -6 1—4 — 2 ¢ 8 | X

- n T~

4 4 \\\

—t4 =4

-6 =6

=8 =8

glx) = 2vx gx) = —Vx

Sketch the graph of the transformation of f(x) = <¥/x as described in each exercise. Write the equation to
describe each new function. The graph of f(x) = ¥x is shown on each grid.

7. Translate the graph to the right 1 unit. 8. Translate the graph up 3 units.
y y
-8 —6 |— — q ¢ po X -8 -6 |— -2 0 b s & X
g I 2 €
=2 < =2
—4 =4
—6 -6
-8 -8
gl) =Vx -1 gl) =¥x +3
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9. Translate the graph to the left 8 units.

Yy
Q
O
A
\°
4
4
2 »
’—_— ’—_—'
DI S N~ S — 0 2 ¢ 8 |X
- mans N 0.
4
4
=4
~
=0
Q
i)
A3
gx)=Vx+38

10. Translate the graph down 6 units.

y
8
6
4
2 >
e s
-8 -6 1—4 — 0 6 8 X
> gt 0
=2
—A4 >
MEp———
~
=6
> —--—’ Q
=8
g) =¥x — 6

11. Compress the graph vertically by a factor of % 12. Reflect the graph over the y-axis.

Y
8
6
4
2 >
T
N
:_ — — 7 0 4 ¢ Q X
- —’) 0.
4
4
=4
~
=0
Q
—0
=lwx
g = 1ox

Y

o]

()

N

N

gb) ==X
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Describe how each graph represented by f(x) would be transformed to create the graph represented by g(x).

13. fix) = Vx+2
gx)=Vx+2+5

The graph of f(x) would be translated up
5 units to create the graph of g(x).

15. f(x) = Vx — 1
gb) = 3vx — 1

The graph of f(x) would be stretched
vertically by a factor of 3 to create the

graph of g(x).

17. ) =Vx -7 +2
g =Vx-4 -3
The graph of f(x) would be shifted to the left
3 units and down 5 units to create the graph

of g(x).

19. fix) =¥% +5
gx) = ¥ +5
The graph of f(x) would be reflected over the
y-axis to create the graph of g(x).

14. f(x) = VX

g = v=x
The graph of f(x) would be reflected over the
y-axis to create the graph of g(x).

LX) = —vX — 4

gx) = —vx +1
The graph of f(x) would be shifted up 5 units
to create the graph of g(x).

18. fix) =Vx + 6

g = TV + 6

The graph of f(x) would be compressed
vertically by a factor of 7 to create the
graph of g(x).

. ) =V2x
gl) = VBx

The graph of f(x) would be stretched vertically
to create the graph of g(x).
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Write an equation for each function by transforming the equation as described.

21. f(x) = VX 22, f(x) = V2x
translated to the right 8 units and up 2 units reflected over the y-axis
glx) =Vx—8+2 gix) = V—2x
23. fx) = —Vx + 4 24, fx)=vx — 9
translated to the left 3 units and down 2 units translated to the right 5 units and stretched
gx)=—-x+7-2 vertically by a factor of 2

gk) =2yx—=5) -9

1T

25. f(x) = VX 26. f(x) = %\a/x_
translated to the left 6 units and down 3 units reflected over the x-axis
gx)=Vx+6 -3 gx) = —%\"‘/x_ org(x) = %@/——x

27. fx) =Vx —2 + 1 28. fx)=-Vx+4 -3
translated to the right 7 units translated up 7 units and compressed
g =Vx—9 +1 vertically by%

g(x)=—%\/3x+4 +4
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Describe how each transformation changes the domain of the function. In each exercise, g(x) is a
transformation of f(x).

29.

30.

31.

32.

33.

34.

fix) = vx
gk =Vx —2

The domain of f(x) is [0, ), where as the domain of g(x) is [2, ).

) = X — &
g0 = VF—x

The domain of f(x) is [4, ®), where as the domain of g(x) is (—, 4].

fix) = vx
g = v=x
The domain of f(x) is [0, ©), where as the domain of g(x) is (—, 0].

fix) =&
gx) =Vx -3

The domain for both functions is (—o, ).

fo) =¥X +5
gl) =X — 5

The domain for both functions is (—, ).

fix) =¥
gx) =¥ —x

The domain for both functions is (—o, ).

678 w
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Keepin’ It Real
Extracting Roots and Rewriting Radicals

Problem Set

Rewrite each expression using rational exponents.

1. X%y 2. Va2bct
1 1
VX = ()2 Va?b*cs = (a2b*cs)s
3 1 2 4 5
=Xx2)2 = a3b3c3
3. /gt 1 4. V(x + y)? 1
Vg = (g Yo+ 97 = e+
5, ¥/CS 6. Va’b

V& 1
s 2|1 Va®b = (a®h)?
s B 1
Ve =& T — alb}
s
=3
e
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7\/§_:

X2 x2\1
il

2

X4

=73

yZ

1

X2

=73

yZ

Rewrite each expression using radicals.
2 5
9. usws
2 5 1
usws = (uwb)3

— 3u2W5

11. (@ + b)s
(@ + b)* = [(@ + b)TF

=Vt Bp

13
13. r2s4
13 2 3
1284 = rasa
1
= (r233)3
— 4rzss

8. V32f
/32F = (325
= 395 . (f4)%
= oft

4 1
12. f5g5
4 1 1
figs = (F'g)°
— 5f4g
3 1
azb4
14. 5
c4
agb% . a%b1Z
5 5
ca c4
=(a"_b‘z
co
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Name Date
2 6 r23%
15. xs5y5 16. T4
xby8 = ey iy
o rst _rist
=Yy’ Bl
_ [rPs?)}
- ()
_ s
tu*
Simplify each expression.
17. /x6y® 18. Va®b™
\EY® = ey 2 BT !
3a3b12 — (a3b12)3
6 8
- X2y2 = a%b%
= IX3|y4 = ab4
19. Vix — 2)° 20. V5 + x)”?
Vix = 2 = [(x — 2F V6 +x12 =[5+ XS
6 12
=(x—2)3 =(5+ x)3
= (x — 2 = (5 +x)*
21. /25)8 22. V/367*
1 1
V25y°® = (25y°)2 V36z* = (362%)2
=25%.y§ =368 22
= by* = 622
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23. /16x™0y8z2 24, \[49x"?)2 75
)
1212 56 — 12,2 »6)2
VABXTYPZ2 = (16x10y° 2% vasy'z” = (axty' 2y
N RN ~agi o
= 7lyz%| x°

= afeezly’

25, \/27x1%y° 28 26. \/16x12y*z'®
1
«\3/27X1 5y923 = (27X1 5y923)§ 14/1 6X12y4216 = (1 6X12y421 6)%
12

115 9 1012 4
=273 -X3 -y3-273 =164 -X4 -yi -7

= 3x°y%z = 2|x%] z*

»|
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Time to Operate!

Multiplying, Dividing, Adding, and Subtracting Radicals

Problem Set

Given variable values greater than zero, perform the indicated operations and extract all roots. Write your

final answer in radical form.
1. Va*b? - Va*b’
\4/asb2 . \“/as b7 = \4/asb9

=Vat-bd-b
= a2b\Vb
R
Yy Y = ey - ()8 - ()
=x§y%-x-y%
2 13
=X'X5°y5
2 10 3
=X * X5 y 5
2 3

2. (2.4/2p°¢°)(—3.1y/2p)
(2.44/2p°q°)(—3.1y/2pq®) = —7.44\/4peq™?
= —7.44\/22 - pb . "2
= —14.88p3q°®

4. VYt

Vrtt 1
JBE _ (PE

35

e

==

rztz

1
=rvt
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5. —\27s588 - \/2st3 - V/s6¢°
— /275518 - /2518 - V/sB1°

7 /4096x° y8 22
| /8xty

—V/54s8tT - Vbt
1 11
—(54§s3t?) - (s2t°)
11 17
_(92 -62-8° .tg)
1 16 1
—(3-65-85-1‘?-1‘5)
—3s°t3V/6t

Y/4096x°y°22 _ (4096x5 Y323

/8x8y

(Bxy)

5 8 2
_16-x3-y3.23

8 1
2.X3.y3

72
_8.y3.z3
=—

_8.y%.y1§.z%
=

8y2Vyz*

X

page 2
Az d
5%
—TNK _ =T x4
53X 5 ,X‘g
= -7 - X% . % - X3
= —% X 112
_ =7 x%
- 1 11
5.x12. x12
11
_ —7-x12
5.x
-7 \2/X11
-7 Bx
8. 9.8vVa’b*
V/16a8b8

9.8Va’h* _ 9.8 - (a2
V16ab®  (16a8pe)t

_98-a2-b?
2-a2- b2
1 1
—49-az-b?
_49-b?
a?

1 1
_49-b2-a2
az-az
_ 4.9vab
a
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Given variable values greater than zero, perform the indicated operations and extract all roots. Write your

final answer in radical form.

9. 3w + 58w
YW + 5w = 8V

11. 2.6Vp°q + 3.2¥p°q
2.6Vp°q + 3.2¥p°q = 5.8Vp°q
= 5.8\p%p%q
= 5.80V/p’q

13. 119K — 59K
119K — 59X = 69X

10. \X3y8 + 7yx3y8 + 24/x2y*

VXCyB + TyxPy8 + 2¢x2y* = 8yx%y5 + 2y/x2y*

= 8x%y3 + 2xy?
= 8xy3vXx + 2xy?

12. Vah’c?

5
N 3Va®h’c?

10

Vasb’c? N

10

3V/a3p7c2 _ 4¥/a3p7c?

10

10

10
_ 4Va®h5b’c?
- 10

_ 2bVa’h?c?
5

14. 8.2V — 6.5V/c'°0'
8.2V/c8d® — 6.5V/c'0d15
=(8.2-c2-d% — (6.5-¢c2-d?

= 1.7¢%d?
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15. 2Va%° — 5Va%b®
2Va%® — 5Va%® = —3Va%®
=-3Va®-a-b* b
—3a‘b/ab

16. 9Vr's® — 2r's® — 3Vr's?

9Vr's® — 2Jr's® — 3Vr's®

= 6Vr's® — 2Vr's®
=(6°r%~s)—(2°r2°s%)
=l6-FA-r-sl—(2-r2.s5. 5%

= 6rs¥r — 2r’s\/s

Given variable values greater than zero, perform the indicated operations and extract all roots. Write your

final answer in radical form.
17. 9y BVY — V)
OVY(5VY — \¥) = 45\’ — 9Vy?
=45y — 9y
= 36y

19. -5 (Vx® + 2x°)
—5¥x (VX® + 2x%) = —5VX7 + (—10x3¥% )
= —5Vx’x + (—10x3¥%)
= —5x2Vx — 10x3V/x

18. a2 - (2Vb)"

az- (2Vb)* = a2- 24 b?
= 16a%b?

N e

(9X3y1o

(3vxy*)[¥=8xy* ) _ [axiyz)(—2x3)
Yoy 3xz y°

—6x?y3

3
3x2y°
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63 2 (%4 + 4pV¥/p*
21. V2& (3xy — 592¢° 20, 8VP% v3:03 _TPVP )
Vx5 ({Bxy — 5V2xF ) (ot VP -
6Vp? (2Vp* + 4pVp* ) _ 12Vp° + 24pV/p°
= \6x%y — (V2x5)(5%/2x° ) = = S
1 1 1 5 1 5 3 pg 3 pg
=(6z- x5 yz) — (22 x2) 5 - 23 - x3) _ 120° + 24p?
=x3\/@—(5-2§-x% 3p?
= x3/6y — 5x"V/32x _ 36p?
3p?
_12
[4)
\3/n3 5
23. 5a\y? — 4V/a%y® + 6y Va® 24. 6va® | 2va
ﬁ Ve e Vaa Wz
Bayy? — 4\/a®y® + 6yVa® = bay — 4ay + 6ay
. 6Va® , 29a _ 6ai , 2a°
= lay \4/3? \S/aT 3%a% ag
_2-3-a1 2-a
31Z-aZ ag
3
_2:31,2
==z *t3
_2V27 +2
a
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Look to the Horizon
Solving Radical Equations

Problem Set

Solve each equation. Check for extraneous solutions.

1. V3x =6 2. V4x =8
(V3x)* = (6)? (Vax)? = (8)?
3x = 36 4x = 64
x=12 xX=16
Check: Check:
V3(12) 2 6 J4(16) 2 8
V36 2 6 V64 28
6=6 Vv 8=8 v
Solution: x = 12 Solution: x = 16
3. VBx—1=2 4, ¥V/3x —3 =2
(VBx =1 ) = (2 (Vax =3 = (2r
5x—1=16 wma=ae
5x = 17 = 22
_ E X = —
X= 5 3
Check: Che?c’:;(:
45(ﬂ)—112 Vss(?)_g’;z
5 Z
V32 22
16 2 2
s 2=2
17 Solution: x = 35 v
Solution: x = 5 v 3
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5. 2¥%x +5=1 6. 4% +5=-3
2¥x = —4 4x = —8
VX = —2 Vx = -2
(9)° = (-2 (9X)° = (—2F
xX=—8 xX=—-32
Check: Check:
V-8 +521 4%/ -32 +52 -3
—-4+521 -8+52 -3
1=1 v —3=-3 v
Solution: x = —8 Solution: x = =3
ﬁ 7. V1IOx —1 -7 = -5 8. Vx+3 —-11=-8
Viox—1=2 Vox+3=3
(Viox — 1)* = (2)2 (Vox + 3)* = (3)2
10x—1=4 9% +3=9
10x=5 9% =6
=1 =2
X=3 X=3
Check: Check:
1 2
o1 -72 - 2z _ 2 —
,f1o(2) 1-72-5 ,f9(3)+3 112 -8
Vi -72-5 V9 —11 2 -8
—-5=-5 v —-8=-8 V
i : = 1_ i - = g
Solution: x > Solution: x 3
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Solve each equation. Check for extraneous solutions.

9. 3+x=V4x+9
X2+6x+9=4x+9 3+ (0) 2 4(0) +9 3+ (—2) 2/4(-2)+9
x>+ 2x=0 3249 121
xx+2 =0 3=3 v 1=1 v
X=0,x=-2
Solution: x =0o0rx = —2
10. x —4=V2x—-9
xX2—8x+16=2x—9 (B)—42+26)-9
x2—10x+25=0 121
x—5)2=0 1=1 v
x—5=0
x=5

Solution: x =5

11. 2x -2 =+Vx + 2

42— 8X + 4 =X + 2 2(%)—2; (%)+2 202) -2 2 @) + 2
4 —9x+2=0 3.9 224
2=\7
x—-1)x—-—2)=0 4 2=2 v
; 3,38
X 4,x 2
Solution: x = 2 Extraneous solution
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12. x +2 =V3x + 10
X2+ 4x+4=3x+10 (—-3)+22+3(-3)+ 10 (2 +22+3@2+10
XX+x—6=0 121 4216
x+3)x—2)=0 -1 #1 4=4 v
xX=-3,x=2
Solution: x = 2 Extraneous Solution
13. x = V2x* + 8x
X = 2x* + 8x (-2 2V2(-2P +8(-2)  (0) 2V207 +8(0)  (4) V24 + 8(4)
X2 —2x2—8x=0 -22V/-8 02V0 4 264
4=4 v

ﬁ X2 —2x—8) =0 —2==-2 v 0=0 v
x(x —4)x+2) =0

x=-2,x=0,x=4

Solution: x = —2orx=0o0orx =4

14, —x =Vx* — 12x
—Xx® = x2 — 12x —(—4) 2¥[(—47 —12(-4) —(-0) 2 ¥/(0y — 1200)
0=x%+x2—12x 4 2V64 02V0
0 =x(x + x —12) 4=4 v 0=0 v
0 = x(x + 4)(x — 3)

x=—-4,x=0,x=3

Solution: x = —4orx=0o0rx =3

—(3) £ V(3> — 12(3)

-3 2V-27
-3=-3 v
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15. V3x —5 =1 —+2x

V3x —5=1—+V2x
3x—5=1—2V2x + 2x
X —6=—-2V2x

x2—12x + 36 = 8x
x2—20x+36=0
x—2x—18)=0
x=2,x=18

16. Vx +1 =V2x+1 +2

x+1=v22x+1+2
Xx+1=2x+1+4/2x+1+4
—Xx—4=42x+1
x2+8x +16 = 16(2x + 1)
x4+ 8x+16 = 32x + 16
X%+ 8x = 32x
x2—24x =0
X(x—24)=0
x=0,x=24

V3(2) —5 21 —14/2(2)
Viz1-2
1# —1

Extraneous solution

VO+1 2420 +1+2
VizJ1+2
1#3

Extraneous solution

V3(18) — 5 2 1 —/2(18)
V49 21-6
7# -5

Extraneous solution

V24 +1 2+/2(24) +1 + 2
V25 2 49 + 2
5#9

Extraneous solution
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Solve each problem. Check for extraneous solutions.

17. The distance between any two points on a coordinate grid, d, can be calculated by using the
equation d = \/(x2 - x,° + (v, — y,)?, where (x,, y,) represent the coordinates of one point and (x,, y,)
represent the coordinates of the other point. Identify the point(s) on the x-axis (x, 0), that is (are)
exactly 8 units from the point (2, —3).

d= \/(Xz =X+, )
8) =+ — 27+ (0 — (-3)?
64=x2—4x+4+9

0 =x2—4x — 51

_ (= =42 - 4(1)(=51) _4+2V55 _,
- 2(1) N 2 =2%55

(2 + V55, 0) and (2 — V55, 0)

18. The distance between any two points on a coordinate grid, d, can be calculated by using the
equation d = \/(x2 - x,° + (v, — y,)?, where (x,, y,) represent the coordinates of one point and (x,, y,)
represent the coordinates of the other point. Identify the point(s) on the y-axis (0, y), that is (are)
exactly 5 units from the point (—3, —4).

d= \/(Xz =X+, )
(5) =0 — (=3 + v — (-4)°
25=9+y>+ 8y + 16

0=y?+8y
0=y(y +8)
y=0’y=_8

(0, 0) and (0, —8)
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19. The radius of a circle on a coordinate grid that is centered at the origin, r, can be calculated by using
the equation r = \/x* + y2, where x represents the x-coordinate and y represents the y-coordinate of a
point on the circle. Determine the x-coordinate(s) of a point(s) (x, 6) on a circle with a radius of 8.

r= Ay
8 =1x2 + 62
64 = x> + 36
28 = x?
+2V7 =x

(—2v7, 0) and (2V7, 0)

1T

20. The minute you drive a newly purchased car off the lot, its resale value drops immediately. The
equationr =1 — 3% models a car’s immediate resale value, where v represents the immediate resale
value of the car, ¢ represents the original cost of the car, and r represents the depreciation rate.

Determine the immediate resale value of the car if the original cost was $29,500 and the depreciation

rate is 7%. Round your answer to the nearest cent.
= - 3#
0.07 =1 —1 /29,500

— = —43 v
0.93 29,500

__ Vv
0.804357 = 39,500

23,728.583 = v
The current value of the car is $23,728.53.
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21.

22.

The speed, in meters per second, of a tsunami can be determined by using the formula s = v/9.8d,
where d is the depth of the ocean in meters. Suppose a tsunami is traveling at a speed of
8.3 kilometers per second. How deep is the ocean at that point? (HINT: 1 kilometer = 1000 meters)

s =+9.8d
8300 = v9.8d

68,890,000 = 9.8d
7,029,591.837 = d
The depth of the ocean is 7,029,591.837 meters or about 7,030 kilometers.

Melissa deposited $2580 in an account 3 years ago. The interest is compounded once a year, and
the equation r = ‘\3/2;% — 1, where A is the current balance, can be used to calculate the interest

rate. If the interest rate is 3.5%, how much does Melissa currently have in her account? Round your
answer to the nearest cent. (HINT: Write the interest rate as its decimal equivalent before substituting
it into the equation.)

o A
r=\'z5g0 1

A _
0.035 = 2580 1

—_v_A
1.035 = 5580

A

1.1087 = 5580

2860.49 =~ A

The current balance is approximately $2860.49.
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