Day 71 - Review.notebook

Radical Functions and
Transformations

Focus on...

* investigating the function y = v/ using a table of values
and a graph

* graphing radical functions using transformations
* identifying the domain and range of radical functions

December 18, 2013

radical function

* 3 function that involves
a radical with a variable
in the radicand

* y=V3xand
y=4 V5 + x are
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. (QQJ -m ‘ﬁ. q‘dﬁ ‘A‘ GGO 'ﬁ“"

Xy

0 0
1 1 How can you choose values ?"QA m
4 2 of x that allow you to —_— ‘m
complete the table without
9 3 using a calculator?
16 4
25 5
vA
4- L ——
> 1 lyEeqx
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
vly=0yeR)

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

than or equal to zero.

h=9
Xz Tronslated 3 units Yo the "‘3"\'

-

-
:

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 - e e
—— T
— 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 =hx-|3 ]
) 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_|cilf 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 l% 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 = v/X 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
v = 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=QSb(x-h) + 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 y ._LL
T )[R aye0] TS
1 3|8
16 4 :g ?a
25 5 ‘a" ‘6
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b) v— 3=—V2x
3:- ax +3
Q= =\ b=2 \\"0 k-S
x X
e e R A e
4 2 05 a
9 3 g ‘
T Hs| O
< |-
RS -9
7* Domown ?\n«su.
L I\ xeoxe] | Tyly<3,yeh]
B BRI N
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Example 3 —C

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?

2 — e ad *A radical function that involves a stretch can be obtained from either a
4 vertical stretch or a horizontal stretch. Use an equation of the form
Wa y = avX or y = \/bx to represent the image function for each type of stretch.
2
i { e
o] T2 146 %
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) View as a Horizontal Stretch (y = Vv bx)
Each vertical distance is 2 times the Each horizontal distance is % the
corresponding distance for y = v/X. . .
P & v corresponding distance for y = v'X.
VA r
. — Vi s
A 4
5 r L SR 1 ’/
= -—-"_) 2 —— I
P [ = ' - N f/
o] 2] 46 [% < »
v ol [ 246 [%
) 4
This represents a vertical stretch by a factor
of 2, which means @ = 2. The equation This represents a horizontal stretch by a
v = 2+/X represents the function. factor of % which means b = 4. The equation
v =/ 4x represents the function.

Y= - 1\:03:0!1\ |
3.. WK~ c‘uob\'oﬁt :)
\3____._“:;\ — unafa'\\' 3

Y= > q\nd(cn\' |
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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?

Graph the function s = 331.34/1 + ﬁ using technology.

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)

C

~—

—_— =

& Dowamn: \*3_':.“ zo fritavesE B s= W™D _\F%-_m

F!
e "R,

Range sl s20, s} B3 [FaEy B

S==\» {TR.B T
e

= 2813 [FRIST
o591

S= 20 TTRET
Th h of s = VT is stretched vertically b Are th
e graph of s 1s stretched vertically by a ":ngrsr:aﬁons sﬁ mm

factor of about 20 and then translated about et with th

. . . consistent with the
27.3 units to the .leﬂ. Translating 273 units to the }eﬁ domain and range?
will be most noticeable on the graph of the function.

© $5=0§T+38
=30 —>whaa| shetdn by o facter & 20
W Ip—n “rmdation o 375 unils b Hhe left

Are your answers
to part c) confirmed

by the graph?
Tomperseure (')
150
e) p e (°C) App Speed of Sound (m/s)
i) 20 343
ii) 0 331
i) —63 201

iv) -89 272
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2.1 Radical Functions and Transformations,
pages 721077

1.2 ¥4 - 2.3 a = 7 . Vertical stretch by a factor of 7
) BLAS \J: I~ [(03) h = 9 — horizontal translation 9 units right
21 e f domain [x | x= 9, x€ Rl range [v| y= 0. v€ R}
< oln0) T & & b E b) b= —1— reflected in y-axis
YT | 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 2) :E-""" 33) W3Jx 46 b= % — horizontal stretch factor of 5
i~
5 1) domain [x | x = 0, x € R}, range {v | ¥y = 0, v £ R}
>l il i
NEFEYEEN 4 5 X d) a= %—r vertical stretch factor nf%
—6, 0 . . .
( .] Y h = —6 — horizontal translation 6 units left
domain lx| x> 6, x € R). range {y | y> 0.y € R} k = —4 — vertical translation 4 units down
4] 3 B
— | [196.3] inj domain {x | x = —6, x € R},
vyEB A ~—{n 2] range [y | ¥ = —4, v € R}
2] 3.a B b) A g D d) C
P (3/0) 4.3) yv=4x+6 b) y=+Bx—5
=10 -8 16 l-A4|-¢ 0“ 24 |x 0 y=vV-(x—4)+Moy=v=x+3+11
domain [x | x < 3, x € R}, range [v| ¥ 2 0, y € R} d) y=-0.25v01xory= —% l_ll]x
d) VA
W=RE2x—p P
-~ (23 95 |
™ h' : 2 5 LY
=B AP
sl 6| Jda| P20 x
¥
. 5
domain {x |x= —5 XE R}.

range [y | y= 0, v € R}
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5. @) Iy domain d) 7 domain
fix] =i L 3 .| x|x=0,xeR B I x|x=2,xeR}
=g | 14| 2 [0 "y| range MEEER Ly Tange
T ¥ly=-3,v€R} S vlyr=1LyeR}
et
Y P
b) 7Y . domain -""f_u:- = ; 2}
_ x|]x= -1, xR}, Y
- ) range €) Vi domain
A Fixi=3k+1] Wvlyz0,yeR} b I+ Ix|x=0x€R}
-1/ P __.'T_ range
Tl mixy=] 5K+ 4 vly=4.yeR}
2
Clol 2] 4| 6x P N
Y ol T2 4] 6%
4] Pz | domain L 4
P MI’]:—X--Eh ‘JL'lez.KER}, T] 7 Y domain
“To ] | range P | Ix|x=-2,x€R
> ~ lvly=0,veR] ST o rane
¥ ~~ ] | rlyz-1yeR
vk 2y -1
- L 4

10
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6. a)

b)

0

d)

7. )
b)

December 18, 2013

a= 1, vertical stretch factor nf% 10.a) v=—Vx¥3+4 b) v= %\m _3

-
b = 5 — horizontal stretch factor of%

A5 5 11.

Y=g YRy=

a= % — vertical stretch factor of%

b= % — horizontal stretch factor of 1—55

EX

VA Y

2 2K 24

W
[l
iR

]

Wail
\

/ gt
_—

><'\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
ABR]

rF 3
o

¥ N

=
=

0

A=A

06 e

M

A

ol |2 46| 8 |A

1.0

0
1
2 0.8
3
4

1.1
_ - 12
b = 1.50 — horizontal stretch factor of 150 °' 5

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

2

12.

¢ 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 0 y=2y—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
N {n|n=0neR]
5000 Pt range
{Y| Y= 2000, YER}
A0N0 Pl
04—
Vd
2000 (
¥(n) =[760n + 2000,
~l o] 10/ 20 [n
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
v=2x+1. (Linear

y=2x+1  y=v2x+1 —D. 20
1 1 wx=2-\

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

December 18, 2013

12
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Example 1 —m)

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 b )
—2 |10 | ? | X
Y

Caay | B oue 13x
N 3-35’20 DRPAP ALY <
D X\ XERY e . )
A {5\369\-‘3 \ x £ 13 | R {3\ 320’36\3

13
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b) Compare the graphs.

y.lk
/ Why is the graph of
6 ¥ =+/f(x) above the graph
: Invari . hen of y = f(x) for values of y
_| Invariant points occur when between O and 17 Will this
L 2 fix)=0orfix)=1, ]
y=i because at these values always be true? & - 3- 0.35
\ —3035-05
NEEREE Nmmy
:.:"‘\ 2 ,
= \U[(X] . 4
N\
N/
Sl2[-10 1 N2 | 3 4] 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 v = \/f(x) relate to
Invariant points occur at [1,2 and (1.5, 0). the restrictions on the variable
- . .
in the radicand? How could
you determine the domain
algebraically?
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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 = f(x) using the valugs of f(x).
m\\”% m.%

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 Inuaﬁ?;t PB";:SJ,&F)E”' ,‘I"'"he“ | between 0 and 17 Will this

= JIX = =1,

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

e )

~ I\ |
T~

-

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 y= 3x+b U= 12x+6
DAXDER) DX \x2-3 xeqy

7 WY RY Rfylyo,ge]

16
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Example 2 0]
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%° s
3=3—0.5x

_5_1 36_ D. f)(\)(ép\'ﬁ

h :g .o ?lia\sé?,ﬁéﬁ?)
?

2 |0

4 |-6

\5: W

X 1y Dixoexed, xR

-4 fund. .

- Rlulocyc B,

) |5 Moo
2 |o

4 [ond
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Example 3 —C
Graph the Square Root of a Function From the Graph of the Function

Step 1: Locate invariant points S(VD’O a\a 5()() 3\
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
Vi

18
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December 18, 2013

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-l DLXIRERY

xly o

<212 “.{3\32'\,3&3

-1 o

o |-l

10

23

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

A
i s

v=hx) |2

~

20
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Solving Radical Equations
Graphically + Rgebracally

Focus on...

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

of radical functions (m)

= determining approximate solutions of radical equations graphically

December 18, 2013

21
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Example 1 *
Relate Roots and x-Intercepts

a) Determine the root(s) of v/x + 5 — 3 = 0 algebraically.

b) Using a graph, determine the x-i t(s) of the graph of
v=vVx+5—3. 3-0

c¢) Describe the connection between the root(s) of the equation
and the x-intercept(s) of the graph of the function.

» §x+s -3=0 Y= X% -3 ©) %k, ond
5 =3 0= F®-3 s oce The
S =9 5= 5

X= 9 =x43
) Y=YX (‘(,O)

3Ty

flx)=+s -3
/
-5 /74.0) 10

=3

22
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Example 2 A -
Solve a Radical Equation Involving an Extraneous Sﬂlutiﬂg‘s téﬁ}

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

x5 = X+D (Sqwrc. bath 8;.3'0 )
X = Xz'\'ﬁ\-\-q (Mo N:é“\\va'\o O‘\t‘B\JQ)

0= f_\.qx.\.l.\ (Su}\p\e r\Mﬂla\
0= CaD)(red)

"@\*@“;% « on exkcnns o

Test x=-\ ek x=-4
LS. | n.S. LS | &S
J-l+8 | -1+3 JU+5 | a4y

5 4 l ° 6 \ _\

23
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Example 3

Approximate Solutions to Radical Equations (190\0!‘“ “" ‘05\“1\
a) Solve the equation V3x* — 5 = x + 4 graphically. Express your

answer to the nearest tenth.
b) Verify your solution algebraically.

3-8 = xa4t (5¢1mw. \nsth sdes)

-5 = K*%x-\-\b (Nore ev&ﬁhnbjm ot\lstéa

A= 3N =0
o=2 b=-8 c=-3\

X =-b* ) &-Yac

oa

X= - IFHOD
()

X=FE JeH +\e%

X=3L Joo
m

X= B2 159%
I..*

=-\3 'bd\‘k ofe so\\&\-\;ns

24
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LA

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= \/m 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
dﬁtinn If the initial velocity
of the coaster at the top of the drop
is 10 ft/s and the only acceleration
is due to gravity, 32.{i/s2, what
vertical drop distance should be
used, to the nearest foot?

G wen. V= JWoy+ad
V=120 180 = J(0y+P
Vo= 10 0= §loo+eHd
A= g0 = 100+EH]
14300 = Gtd

|3835¢ =

December 18, 2013

25
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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

December 18, 2013
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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= 2‘___. 3 h =11 — horizontal translation right 11 units;
2 a5 (93) domain {x| x= 11, x € R}, range ly | y< 0, v € R).
< (.13 » 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 W42 domain
[ER BB [x|x=1,x€ R},
BN = range
T . T wiyszyen
ol 24 &%
¥
range [y | ¥ = 0, ¥ € R} All points in the table lie b) ~ VA domain
on the graph of y = V3 —x. . x|x=0,xeR),
] V4 = range
3 B N | Wlyz-4yeR
(.3 “16 [ [ o] Tx
GTo a2l [ h=Nax+7 vE3fxta N
e 5
GEIANP 0 -4y,
{ A4
(35,0
< > 4 adl
6420 T 6 [ ) v EREE=
X W 4’ 1
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
e minimum
Y value of the
abe graph is 500,

the minimum
estimated sales
will be 500 units.

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.a) y= \J%lx +3)+2
0 v=4y—(x—6 -4
8.3) Fory=x— 2, domainix|x€ R},
range [y | y€ R fory = vx — 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 | v € 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 | v € Rl; for y = v/d4x + 11,
domain {x| x= —%. XE 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
P EmiE] L oa smooth curve
6] 4] 1210 % through the invariant
- points and points

satisfying (x, V).
V= m is positive when f(x) > 0,
y= m 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.

December 18, 2013

10. 38) y=4 — " — 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= v4 — x* 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 y = 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 h(d) = V625 — o is always
positive then the range does not change.

b)

oy

VA VA
=]

4 =1x) V= fix) 4 b,

Fs

=Y

']

1]

=
!
ES

il

I

=1 AL

[4
¥

29
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13.

14.

a) x=46 b)
€) The root of the
equation and
the x value of
the x-intercept
are the same.

M=l -7

=ME Yed

a) x= 3571

b} x= —119.667

’f

o
HE3.EP142EE [YVen

et T

Inkerseckion
He=148. 6867 Y=EO

€) x=—7616and x= 7.616

", rd ",

Intersechion Interiechion

=7 615773 [y=11 He? 6157754 [Vsdd

413 m

a) x=13.4 b) x=-17
S

Intar seckion Intarseckion

B e LEL) HE=1? yeda:

0 x= 8781

i

M,

Irberse
H=B.7E1

Cl
25 Y=i2

[T e

d) x=—-3and1

P

/;7{

1 E!_t;! ;ectio n

i ¥ =a

Interseckion
el ¥y

. @) Jaime found two poss

le answers which are

determined by solving a quadratic equation.

b]

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,

a) 130 m?

b) 6m

December 18, 2013
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2. What transformations can you apply r
to y = VX to obtain the graph of each - W
function? State the domain and range of 3—
in each case.

a) y=5Vx+ 20 D. {X\XZO,XE-P{%

b) y=v-2x-8 .

Q0 y= —'-,.I'%[x— 11) “ : {S\SZO,SGP’?I
O y= Sxs30 | & 3:-8-_3; -%

B bl WD KO | ga( b=y WO K3
V. P\ X220 XEKY B X\ x =0 ¥R}

R yly20,4y ?\ 1)y, 46

31
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