Day 20 - Solving Radical Equations after.notebook October 01, 2014

Radical Functions and
Transformations

radical function

Focus on... * a function that involves
. L . . a radical with a variable
* investigating the function y = v/ using a table of values in the radicand
and a graph
. : . . . * y=V3xand
* graphing radical functions using transformations v=4 V5 x are

* identifying the domain and range of radical functions radical functions.
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Example 1 YT=
Graph Radical Functions Using Tables of Values 9 =0 b "\'D "'“

Use a table of values to sketch the graph of each function.
Then, state the domain and range of each function.

a) v=+vX b) y=vx—2 ) v=+% -3
(ose Runthan)

a) For the function y = VX, the radicand x musy be greater }
than or equal to zero, x = 0. (mﬁd m ‘ﬁ. q.dl ‘d‘ GGO *“'

Xy
0 0
1 1 How can you choose values ?«n m
4 2 of x that allow you to —_— ‘m
complete the table without
9 3 using a calculator?
16 4
25 5
iZ ]
4 |
2 — ly=x
T
-0 ] 101214 16|18 20 22|24 26 28%
Y

The graph has an endpoint at (0, 0) and continues up and
to the right. The domain is {x | x = 0, x € R}. The range is
lvlv=0yeRL

b) For the function y = vx — 2, the value of the radicand must be greater

than or equal to zero. “‘3
X ;2( : Z Trm\q‘d o \MII*S '\9 *\\t "\3\\-

x|y

-

<

2 0 How is this table related to the table for
3 1 v =vxinparta)?
6 2
11 3
18 4 How does the graph of y = Vx — 2
compare to the graph of y = v/x7
27 5 P: graph ot y
VA
4 ]
T o5
— y= c
- L
< -
-0 1 | 6 10121416 182022 24 265 28X
A 4

The domain is {x | x = 2, x € R}. Therange is {y | y= 0, y € R}

¢) The radicand of y = vX — 3 must be non-negative.
x=0 - K
=3
X v .‘-s
0o s Warslted 3 units dauan

1 -2
4 -1
9 0
16 1 How does the graph of y = vx — 3
compare to the graph of y = vx?
»c > p graph of y
IZ N
2 =Nx-3 Ll -
) 2 _6— 8 |10 12|14 16| 18] 20| 22 24 | 26 | 28%
- -
A4

The domain is {x | x = 0, x € R} and the range is {y | y = =3, y € R].
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Graphing Radical Functions Using Transformations

You can graph a radical function of the form y = ayb(x — h) + k by

transforming the graph of y = /X based on the values of a, b, h, and k.

The effects of changing parameters in radical functions are the same as

the effects of changing parameters in other types of functions.

* Parameter g results in a vertical stretch of the graph of y = vX by a
factor o‘f_|ci1f a < 0, the graph of y = /X is reflected in the x-axis.

¢ Parameter_b results in a horizontal stretch of the graph of y = vX by a
factor o % If b < 0, the graph of y = VX is reflected in the y-axis.

—_—

* Parameter h determines the horizontal franslation. If i > 0, the graph
of y = VX is translated to the right h units. If h < 0, the graph is

translated to the left |h| units.

» Parameter k determines the yertical translation. If k > 0, the graph of
—
Vv = VX is translated up k units. If k < 0, the graph is translated down
|k| units.
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Example 2

Graph Radical Functions Using Transformation53=o\8b(x-\\) + K

Sketch the graph of each function using transformations. Compare the
domain and range to those of y = vX and identify any changes.

a) y=3y—-(x—-1) b) vy —3=—-V2x
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X v ..LL
0 | o (x Y __,[—&4-\\534-0] |o g
; ; -3l 6
16 4 :g ?a
25 5 _a" ‘6




Day 20 - Solving Radical Equations after.notebook October 01, 2014

b) v — 3=—-V2x
3:- ax +3
Q= =\ b=2 \\"0 K-‘S
x X
? s{ J (x’\&_;[_%«-o\—\j-fﬂ "6'%
4 2 05 a
el > 3 [
T us| O
< |-
RA% -9
{A 'Daw\o:m.. 1 ?\m\su
L I\ xeoxe] | Tyly<3,yeh]
o[ 2 ;f‘““‘&:i_lf
|
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Example 3

Determine a Radical Function From a Graph

Mayleen is designing a symmetrical pattern. She sketches the curve

shown and wants to determine its equation and the equation of
its reflection in each quadrant. The graph is a transformation of

the graph of v = vX. What are the equations of the four functions
Mayleen needs to work with?

y=avxory=

[7Z N Prd
L
4
W
-
2
¥ >
0 b | X
A4

Method 1: Compare Vertical or Horizontal Distances

Superimpose the graph of y = /X and compare corresponding distances
to determine the factor by which the function has been stretched.

View as a Vertical Stretch (y = avx)
Each vertical distance is 2 times the
corresponding distance for y = X,

VA

_,’
/
4
1
) r____._--"
2 -
2
_< i
0 6 | X
v

This represents a vertical stretch by a factor
of 2, which means a = 2. The equation
¥ = 2+/X represents the function.

View as a Horizontal Stretch (y = Vv bx)
Each horizontal distance is 1 the

a
corresponding distance for y = v'X.
VA o
4
1 ’/
P i I
“I7
V.
o L.
clol 2146 [%
h 4

This represents a horizontal stretch by a
factor of % which means b = 4. The equation

v =/ 4x represents the function.

Express the equation of the function as eithe‘ E = 2VX a V= V4ax.
Y=23 - cluoémn\ \
K > quodrak

3..
\3_____}‘:;\ — unafa'\’( 3

Y= > q\:od(cn\' |

October 01, 2014

*A radical function that involves a stretch can be obtained from either a
vertical stretch or a horizontal stretch. Use an equation of the form
V bx to represent the image function for each type of stretch.
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Example 4 <
Model the Speed of Sound

Justin’s physics textbook states that the speed, s, in metres per second, of
sound in dry air is related to the air temperature, T, in degrees Celsius,

. _ T
by the function s = 331.34/1 + 273.15"

a) Determine the domain and range in this context.

b) On the Internet, Justin finds another formula for the speed of sound,
s = 20V T + 273. Use algebra to show that the two functions are
approximately equivalent.

How is the graph of this function related to the graph of the base
square root function? Which transformation do vou predict will

be the most noticeable on a graph?

C

~—

d) Graph the function s = 331.34/1 + ﬁ using technology.
e) Determine the speed of sound, to the nearest metre per second,
at each of the following temperatures.
i) 20 °C (normal room temperature)
i) 0 °C (freezing point of water)
iii) —63 °C (coldest temperature ever recorded in Canada)
iv) —89 °C (coldest temperature ever recorded on Earth)
@ Doman! 1+ 20  {TiT2908 W) B s= WD '\F T
IRS HH
E
S= RV s RS
SRE" X
T23Re =6 TR

Bargd sl 520, sealy »@s [FE
S=23\3 {In.B T
ome

= 2813 [FRIST
o591

S= 01 FTRET
S~ 0 Tro B

Are these
transformations
consistent with the
domain and range?

The graph of s = VT is stretched vertically by a
factor of about 20 and then translated about

273 units to the left. Translating 273 units to the left
will be most noticeable on the graph of the function.

© $5=0§T+38
0=30 —» vl shetdn \bo&c\" &20
W Ip—n “rmdation o 375 unils b Hhe left

Are your answers
to part c) confirmed
by the graph?

e) p e (°C) | Al
i) 20
ii) 0
iii) 63
iv) -89

Speed of Sound (m/s)
343
331
291
272

October 01, 2014
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2.1 Radical Functions and Transformations,
pages 721077

a3 [ v L L 2.3) a= 7 — vertical stretch by a factor of 7
2l Ve \J: LT [ (03 h = 0 — horizontal translation 9 units right
21 e f domain [x | x> 9, x € Rl range [y | y= 0, vy € R}
< oln0) T & & b i b) b= —1— reflected in y-axis
¥ T | k = 8 — vertical translation up 8 units
domain [x | x = 1, x € R}, range [y | y= 0, y € R} domain [x | x = 0, x € Rl range {y | y = 8, v€ R}
b) VA Em——— ) a= —1— reflected in x-axis
=2 -‘f"""‘ 33)] W=Vx 486 b= % —+ horizontal stretch factor of 5
T
5 1) domain [x | x = 0, x € R}, range {v | ¥y = 0, v £ R}
> 14 i
MR NEEN 4 5 X d) a= %—r vertical stretch factor nf%
—6. 0 . . .
;umaijn x|x= -5 x‘; R), range [y | y= 0,y € R} h = —6 — horizontal translation 6 units left
a - ! i;k y=uy k= —4 — vertical translation 4 units down
) % domain {x | x = —6, x € R},
vyEB A —5r e range {y | y = —4, y € R}
—_ 2T 3.a) B b) A 0 D d C
P (3/0) 4.3) r=4x+6 b) v=+8x—5
=10 | 8|6 -4 D" 4 4 | x 0 y=y-x—4)+Mory=v—x+4+11
domain [x | x =3, x € Rl,range [v| y= 0, vy € R} d) y=—-025v01xory= —% %X
d) VA
W=N—2x =5 P
~—_ 73 [ 9 [
™ lL ki 2 5 LY
=B AP
NEE R x
L 4

domain {x |x= —g.x € R}.
range [y | y= 0, v € R}
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5. @) Iy domain d) 7 domain
L Fix) =h=x 4 3 .| x|x=0,xeR B I x|x=2,xeR}
=g | 14| 2 [0 "y| range MEEER Ly Tange
R yly=-3,veR] S vly=1yeR}
e
Y P
b) 7Y . domain -""f_u:-— . ] 2y
_ x| x=-1,xe R}, h 4
- d range e) 7y domain
4 FixI=Bk 41 Wrlyz0,yeR & EE—— x| x=0.x& R},
|/ P o range
Ymixy=[xk+4 | vlyz=4.yeR}
2
Clol 2] 4| 6x P .
h 4 o] 2[4 6x
4] 7y domain v
P pxj=—x+2 | Ix|lx=2 xR} f) V4 | domain
Ll
Ml > ;x| range P Ix|x= -2, xR}
- ~__[ | Wlr=0yeR] £ a7 o :i rangs
h T X ¥|ly=-1LreR}
vk 21
- ¥
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6. a)

b)

0

d)

7. )
b)

b)

8
9. a)
b)

a= % —s vertical stretch factor Df%

b = 5 — horizontal stretch factor of%

_ 6 _.[5
Y=g YRY=Vag®

a= % — vertical stretch factor of%

b= % — horizontal stretch factor of 1—56

VA Y

\."5 by

=11
INES

2} 2] Y

W
[l

]

\'e

P
=t

><'\r * *:E'
A

po 2

P
B

o

T

i

=

v 5 VE KR
© I

Y
All graphs are

Pl
L.
o

the same.

n
Ny
AR

rF 3
o

¥ N

=
=

0
06

A=A

M

A

ol |2 46| 8 |A

1.0

0
1
2 08
3
4 1.1
b = 1.50 — horizontal stretch factor of

1 2
150 '3
d = 1.22vh Example: T prefer the original
function because the values are exact.
approximately 5.5 miles
domain {x|x= 0, x€ R}, range [y | y = —13, y € R}
h = 0 — no horizontal translation

k = 13 — vertical translation down 13 units

10.a) y=—Vx+3+4

12.

October 01, 2014

b) y=5Vi+5-3

) yv=2y—-(x—5—1lory=2v—x+5-1
d) yv=-4v—-(x—4) +50ry=—-4/—x+4+5

. Examples:

a) y—1=vVx—6ory=vVx—6+1
b y=—vx+7-9 € y=2v—x+4-3
d y=—V—[x+5 +8
a) a= 760 — vertical stretch factor of 760
k = 2000 — vertical translation up 2000

b) YA ¢) domain
- i {n|n=0,neR
5000 L range
{Y| Y= 2000, YER}
40004~
Vd
2000 (
~¥(n) =[760vn + 2000,
~[ lol [10]20 !
Y

d) The minimum yield is 2000 kg/hectare. Example:
The domain and range imply that the more
nitrogen added, the greater the yield without end.
This is not realistic.

11
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Square Root of a Function

Focus on...

+ sketching the graph of y = v/f(x) given the graph of y = f(x)
+ explaining strategies for graphing vy = v/f(x) given the graph of y = f(x)

» comparing the domains and ranges of the functions y = f(x) and y = v/f(x), and explaining
any differences

square root
of a function

* the function y = v/f(x)
is the square root of
the function y = f(x)

* yv=1/f(x)is only
defined for f(x) = 0

The function y = +/2x 4+ 1 represents the square root of the function
yv=2x+ 1. CLunear

y=2x+1  y=v2x+1 —D. 20
1 1 wx=2-\

4 9 3 xz-\
12 25 5 -3
24 49 7

12
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Example 1

Compare Graphs of a Linear Function and the Square Root of the
Function

a) Given f(x) = 3 — 2x, graph the functions y = f(x) and v = /f(x).

b) Compare the two functions.

Use a table of values to graph v = 3 — 2x and y = V3 — 2x.
X | y=3-2x y=V3-2x

y‘-.
-2 7 V7 _
1 5 V5 v
0 3 V3 4
1 1 1 y=3-2x
—a—
15 0 0 E SR
V=~ — X
2 -\ wndefined < S
—2 |10 ? | X
Y

13
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b) Compare the graphs.

y)k
/ Why is the graph of
6 ¥ =+/f(x) above the graph
o
Invari . hen of y = f(x) for values of y
_| Invariant points occur when between O and 17 Will this
= - fix)=0orflx)=1,
Y= because at these values — always be true? & - 3- Q?b
\ «Iﬂx)=|ﬁx). 1 _ 05
< 3\ /
:.:"‘\ 2 ,
= \U[(X] . 4
N\
N/
S22 -0 1 N2 314 5%
L 2 \

For v = f(x), the domain is {x | x € R} and the range is {v | v € R].
For v = 4/f(x), the domain is {x | x < 1.5, x € R} and the range

is{y|y=0,y€eR] How does the domain of the
. ) graph of y = \/f(x) relate to
Invariant points occur at [1,3 and (1.5, 0). the restrictions on the variable
- . .
in the radicand? How could
you determine the domain
algebraically?



Day 20 - Solving Radical Equations after.notebook

Relative Locations of y = f(x) and y =/f(x)

The domain of y = 4/f(x) consists only of the values in the domain of f(x)
for which f(x) > 0.

The range of v = 1/f(x) consists of the square roots of the values in the
range of v = f(x) for which 1/f(x) is defined.

The graph of y = y/f(x) exists only where f(x) = 0. You can predict the
location of y = 1/f(x) relative to,v = f(x) using the valugs of f(x).
T B T oF

Value of f(X) f(x)<0 flx)=0 O0<flx)<1 flx)=1 fx)>1
Relative The graph of  The graphs The graph The graph The graph
Locationof  y=+/f(x)is ofy=+f(x) ofy=+vflx) ofy=+Fflx) ofy=+vFx
Graph of undefined. and is above the  intersects is below the
V= \/ﬁ y=f(x) graph of the graph of  graph of
intersecton vy = f(x). v = f(x) v =f(x).
the x-axis.

b) Compare the graphs.

\ ylk
7 Why is the graph of
6 v = Vf(x) above the graph
? . . i of y = f(x) for values of y
5 InuaR:Tt ng:sf&'f)':”' ,‘I”he“ | between 0 and 17 Will this

= JIX = =1,

Y= because at these values always be true?
N fo=fa.
\ AN

““\-. ) \ ‘

-

October 01, 2014

15
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Your Turn

a) Given g(x) = 3x + 6, graph the functions y = g(x) and y = /g(x).
b) Identify the domain and range of each function and any
invariant points.

7 3‘-‘ x+b 3: ‘&(—\-6
DAXERY  D{X|%2-3 yer]

7 WYY RylRo g

16
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Example 2 )
Compare the Domains and Ranges of y = f(x) and v =/f(x)

Identify and compare the domains and ranges of the functions in
each pair.

a) v=2-—05x*and y = V2 — 0.5%° >
3=3—0.5x

_5_1 ﬁg_ D- {7(\X€9\.ﬁ

h :g .o % [3\559,36%
?

2 |0

4 |-6

\5: W

X 1y Dixoexed, xR

-4 fund. .

- Rlulocyc B,

) |5 Moo
2 |o

4 [ond

17
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Example 3 —
Graph the Square Root of a Function From the Graph of the Function

Step 1: Locate invariant points 'S(ﬂ’O a\a 5()() :\
Step 2: Draw the portion of each graph between the invariant points

Step 3: Locate other key points on v = f(x) and v = g(x) where the values
are greater than 1. Transform these points to locate image points on the

graphs of y = 1/f(x) and y = 1/g(x).

Using the graphs of y = f(x) and y = g(x), sketch the graphs of y = 1/f(x)

and y = /g(x).
VA
W

18
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October 01, 2014

Key Ideas

You can use values of f(x) to predict values of 1/f(x) and to
sketch the graph of y = 1/f(x).

The key values to consider are f(x) = 0 and f(x) = 1.

The domain of y = 1/f(x) consists of all values in the domain
of f(x) for which f(x) = 0.

The range of y = 1/f(x) consists of the square roots of all
values in the range of f(x) for which f(x) is defined.

The y-coordinates of the points on the graph of y = 1/f(x) are the square roots of the
y-coordinates of the corresponding points on the original function y = f(x).

What do you know about

the graph of y = /f(x) at
f(x)= 0and f(x) = 17 How
do the graphs of y = f(x) and
v = +/F(x) compare on either
side of these locations?

19
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Your Turn

1) Identify and compare the domains and ranges of the functions y = x* — 1
and y = Vx* — 1. Verify your answers.

Y= =% -1 D'.{)(\XGF\B

xly o

<212 “.{3\32'\,3&3

-1 lo

0 |-l

10

2?3

y= 5T D ixixeond XZ‘,’*":S
+ S W {.3\320 ,\5&9\73
4 -é 3\%&.

1 |o

2 |8

2) Using the graph of v = h(x), sketch the graph of y = v/h(x).
VA

V= hix)

- /—{O 2 | 4

~

=Y

20
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Solving Radical Equations
Graphically + Alsdoroically

Focus on...

» relating the roots of radical equations and the x-intercepts of the graphs
of radical functions

= determining approximate solutions of radical equations graphically

October 01, 2014

21
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Example 1
Relate Roots and x-Intercepts

October 01, 2014

)

a) Determine the root(s) of vVx + 5 — 3 = 0 algebraically. <$\)Q'& b

b) Using a graph, determine the x-intercept(s) of the graph of
v=vVx+5-3.

) Describe the connection between the root(s) of the equation
and the x- 1ntercept[s} of the graph Df the function.

=0
o) W -3=0 \3— &'% 2 o [he fw{’s

K35 =3 0=l 3 oleeq
YD = 9

h=5 (L£3) k=3 (%m%)

yhf

*x= ml cfccq\s

3=546 )
o g e

ffc)=fc+s -3

N _— (4,0) 10

3“-{ = 3ty
X L(&@*(*%-?D L‘ 4_
1

Yl .
419 -] _Lt/:(-m"
4|3 0 ’
6 \Y N\

22
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Example 2

Solve a Radical Equation Involving an Extraneous Solution

Solve the equation vx + 5 = x + 3 algebraically and graphically.

W5 = x+3 (ﬁm losth s&s) .
Ry = Xa“'BK'\'q (%nrs e«fjh\;ﬂj“" oo ‘5“)‘)

0 =X *+3x-+4 (Facsrorx ._.I.L 1 '::‘.{:l-%
Q= Ged) (s bty Sodexs = 0)

¥41=06 | X+4=0
(%) %= s edmreos @t

_ES\'*"\ TéKa-q
VX+5=x+3, VXF5=x+3
155 |-1+3 {445 [443
|2 R

2 I
\{"\ \Sq&\\}\.\m\ X=-Y \Sn‘_o_t (V) 56’&"10»
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Example 3 2 Decimals  ore ek o]
Approximate Solutions to Radical Equations

—

a) Solve the equation V3x* — 5 = x + 4 graphically. Express your
answer to the nearest tenth.
b) Verify your solution algebraically.

by 1335 = x+4 ($qw< hath Gées} .
K5 = ;(""%H\Q (&\!\3 wztj(\wg-k one slAf.)
=32 +3x ) (Uoe Quedrafic Tasrwla)
= -2 \75% C‘?-‘

*= -3\ (®)-4R 6l
%—a

X=-FL G+ +\R
=Y
X=-9% 3%
-4
X= -+ 15.33
-4
X= -3-1B5.5 o -3+15.33
- L‘, -l_f

X= SO%\ o "\o%\

24
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Example 4

Solve a Problem Involving a Radical Equation

An engineer designs a roller
coaster that involves a vertical drop
section just below the top of the
ride. She uses the equation

v =4/(v,)* + 2ad to model the
velocity, v, in feet per second, of
the ride’s cars after dropping a
distance, d, in feet, with an initial
velocity, v, in feet per second, at
the top of the drop, and constant
acceleration, a, in feet per second
squared. The design specifies that
the speed of the ride’s cars be

120 ft/s at the bottom of the vertical
dﬁction. If the initial velocit
of the coaster at the top of the drop
is 10 ft/s and the only acceleration

is due o gravity, 32 ft/s?, what
vertical drop distafite should be
used, to tHe nearesf fna% .’
g\vﬂ\ .
=20 Qs

=08k

=BI o= 1w+eHd

d=7 Mo = \00+G+3
1430 = &4

(nsed )

October 01, 2014
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@ You can solve radical equations algebraically and graphically.

@ The solutions or roots of a radical equation are equivalent to the
x-intercepts of the graph of the corresponding radical function. You can use
either of the following methods to solve radical equations graphically:

= Graph the corresponding function and identify the value(s) of the
x-intercept(s).

= Graph the system of functions that corresponds to the expression on each
side of the equal sign, and then identify the value(s) of x at the point(s)
of intersection.

26
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Homework

Finish Chapter Review

October 01, 2014

27
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Chapter 2 Review, pages 99 to 101

€) a=—1— reflect in x-axis
1.2 lf.'“ [ b= %—o horizontal stretch factor of 6
V= E___. 3 h =11 — horizontal translation right 11 units;
2- (4'5 (93) domain {x | x =11, x € R}, range [y | y= 0, y€ R}.
< a.n » 3.3 v= %x+12‘dnma{nlx|x20.xe R},
0 4 | 6 10 | x range [y | y = 12, v € R}
A 4 b) y=-25Vx+0
domain [x | x =0, x € R} domain {x | x= —9,x € R, range |y |y = 0, y€ R}
range |y | ¥ = 0, ¥ € R} All values in the table lie 1 3
on the smooth curve graph of y = vx. 0 y=55\-5k-7 -3
b) VA domain {x | x =7, x€ R}, range [y | y= -3, ye R}
4. a) VA v 147 domain
[ER ABRE x|x=1,xe R},
BN = range
B R [ x < ] | Wvly=2yveR
of [z a[®& %
X Y
range [y | ¥ = 0, ¥ € R} All points in the table lie b) ~ VA domain
on the graph of y = V3 — x. S x|x=0,xeR}
] iz = range
= B N | Wlyz-4yeR
03 NEAENE-NG
[SAETD ¥=Ndxt 7 v 3L a4 N
e 5
a3/ )
A4
JE339] N 9 m p—
6 /-4 20 A X = —
X o T
domain [x | x = —3.5, x € R} UELELSEE
range |y | ¥ = 0, ¥ € R} All points in the table lie 3 Z
on the graph of y = +/Zx + 7. 3.1
2. Use y = ay/b{x — h) + k to describe transformations. * 7 o 1 3 3 E
a) a=5— vertical stretch factor of 5 + i

h = —20 — horizontal translation left 20 units;

domain {x | x= —20, x€ R} range [y | y= 0, ye R} domain {x| x> —3,x € R, range ly| y = 1, y € R}

5. The domain is affected by a horizontal translation of

b) b= —2 — horizontal stretch factor of %< then 4 units right and by no reflection on the y-axis. The
reflected on y-axis: k = —8 — vertical translation domain will have values of x greater than or equal to 4,
of 8 units down. due to a translation of the graph 4 units right. The range
domain {x | x =0, x € Rl: range {y | y= -8, y€ R} is affected by vertical translation of 9 units up and a

reflection on the x-axis. The range will be less than or
equal to 0, because the graph has been moved up 9 units
and reflected on the x-axis, therefore the range is less
than or equal to 9, instead of greater than or equal to 9.
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6. a) Given the general equation y = ay/b{x — i) + k
to describe transformations, o = 100 indicates
a vertical stretch by a factor of 100, k = 500
indicates a vertical translation up 500 units.

b) A [»] Since the
minimum
value of the
graph is 500,
the minimum
estimated sales
will be 500 units.

[

0

0

o

un
=
0
[l
=]

~

~y

o] [so160]150
¥

€) domain {f| = 0, t € R} The domain means that
time is positive in this situation.
range [S(f) | S(f) = 500, 5(t) € W}. The range
means that the minimum sales are 500 units.
d) about 1274 units
7.2 y= “I%[x +3)+2
0 v=4y—(x—6 -4
8.3) Fory=x— 2, domainix|x€ R},
range [y | ¥y € Rl for y = vVx — 2,
domain (x| x = 2, x € R},
range [y | ¥ = 0, y € R}. The domain changes
because the square root function has restrictions.
The range changes because the function only
exists on or above the x-axis.
For y = 10 — x, domain {x | x € R},
range [y | y € R); for y = V10 — x,
domain [x | x = 10, x € R},
range [y | ¥ = 0, y € R} The domain changes
because the square root function has restrictions.
The range changes because the function only
exists on or above the x-axis.
€) For y=4x + 11, domain [x | x € R},
range [y | ¥ € Rl for p = v4x + 11,
domain {x| X = —%. xXe R}‘

=

b y=-2viTa+3

range [y | ¥ = 0, y € R}. The domain changes
because the square root function has restrictions.
The range changes because the function only
exists on or above the x-axis.

9. a) 7Y Plot invariant points at
- the intersection of the
graph and lines y = 0
vEfalL, and y = 1. Plot any
= points (x, \/y) where

|} thevalueofyisa

[ — = perfect square. Sketch
EmiE] a smooth curve

i i . .
6] 4] 1210 % through the invariant

- points and points

satisfying (x, V).
V= m is positive when f(x) > 0,
¥ =1/f(x) does not exist when f(x) < 0.
Vx) > flx) when 0 < f(x) < 1 and
f1x) > 4/fx) when f(x) > 1
€) For f(x): domain {x | x € R},

range [y | v € R}; for v/f(x).

domain [x | x = —6, x € R},

range [y | ¥ = 0, ¥ € R}, since /f(x) is undefined
when f(x) < 0.

10. a) y=4 — x* — domain [x | x € R},

11.

1z.

a)
b)

range [y | v=4, ye Rjfory=+v4 — ¥ —
domain [x| -2 = x= 2, xR},

range [y |0 =y < 2, v€ R},

since 4 — x° > 0 only between —2 and 2 then

the domainof y =v4 - x"is—2=x<2.In

the domain of —2 =< x < 2 the maximum value
of ¥ = 4 — %% is 4, so the maximum value of
¥=v4 — x*is V4 = 2 then the range of the
function y= v/4 — »® willbe 0 = y< 2.

¥ =2x"+ 24 — domain {x | x € R},

range {y | y= 24, y€ R}

for ¥y = V2x* + 24 — domain {x| x € R},

range {y | y = V24, y € R}. The domain does not
change since the entire graph of ¥ = 2x* + 24 is
above the x-axis. The range changes since the
entire graph moves up 24 units and the graph
itself opens up, so the range becomes y = V24,

¥ =x* — fx — domain |{x | x € R},

range {y | v = —9, v € R} for y = vx* — 6x —
domain {x | x=< 0orx= 6, x € R},

range {y | y = 0, y € R}, since x* — 6x < 0 between
0 and 6, then the domain is undefined in the
interval (0, 6) and exists when x < 0 or x = 6. The
range changes because the function only exists
above the x-axis.

hid) =625 — &

@) L/bzb | |40 25)
~ T on

=25/0 125
" 130 20 F10 o] [0 [ 20 | 30
h
domain {d | -25=d=< 25,d€ R}

range {h|0=h =25 heR}

In this situation, the values of h and d

must be positive to express a positive
distance. Therefore the domain changes to

{d |0 = d = 25, d € R]. Since the range of the
original function hid) = V625 — o® is always
positive then the range does not change.

b)

oy

v

55
=

4 =1x) V= fix) 4 b,
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13. 3) x=46 b) [=TtR+21-7
€) The root of the
equation and g
the x value of
the x-intercept
are the same. sy [T
14. a) x= 3571 b) x= —119.667
’f
Zero Inkerseckion
Me2 EFAWEBE (Ve H==148 gaE? Y=E0

€) x=—7616and x= 7.616

", rd ", rd
Intersechion Interiechion
=7 615773 [y=11 He? 6157754 [Vsdd
15. 413 m
16.a) x= 13.4 b) x=-17
S
Intar seckion Intarseckion
B e LEL) HE=1? yeda:

0 x= 8781

i

M,

i ettt s
25 Y=z

Irberse
H=B.7E1

d) x=—3and1
Inhéh:tion Tntarsection
23 H=d

i ¥ =a

Y=l

17. a) Jaime found two possible answers which are

determined by solving a quadratic equation.

Carly found only one intersection at (3, 5) or

x-intercept (5, 0) determined by possibly graphing.
€) Atid found an extraneous root of x = 2,

18. a) 130 m® b) 6m

b]
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