Chapter 2 Radical Functions

2.1 Radical Functions and Transformations,
pages 72 to 77

1. a) vA
S| v=W-1_—"T"77(0,3)

A

domain {x | x > 1, x € R}, range {y | y = 0, y € R}
b) VA "

) VA

domain {x | x <3, x € R}, range {y |y = 0, y € R}
d) , VA
y=i"2x-

/
Y
oI
N[V

(=3,

8 6| 4] 2

XY —

y

domain {X |x < _% x € R},

range {y | y =0,y € R}
2. a) a =7 — vertical stretch by a factor of 7

h =9 — horizontal translation 9 units right

domain {x | x> 9, x € R}, range {y | y = 0, y € R}
b) b= —1 — reflected in y-axis

k = 8 — vertical translation up 8 units

domain {x | x < 0, x € R}, range {y | y = 8, y € R}
¢) a= —1 — reflected in x-axis

b= % — horizontal stretch factor of 5

domain {x | x>0, x € R}, range {y | y < 0, y € R}
d) a= % — vertical stretch factor of %

h = —6 — horizontal translation 6 units left
k = —4 — vertical translation 4 units down
domain {x | x = —6, x € R},

range {y | y = —4,y € R}

3.a) B b) A ¢ D d C
e, 4.2) y=4Vx+6 b) y=+8x —5
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0 y=vV-(x—4)+1lory=+vV-x+4+11

5. a)

b)

)

d)

e)

f)

6. a)

b)

)

— _0.25v0.1x =_1,/1
d) y=-0.25V0.lxory= 2 1OX
VA domain
L f(X) =N=x — 3 .| Ix]x=<0,xeR}
~6._4 | -2 |0 |’x| range
~, v|ly=-3,y€eR}
Y
VA 4 domain
_ ] (x| x>=-1,x € R},
h / range
4] =341 lyly=0,yeR}
/
< »
0 2 4 6x
Y
VA domain
P px)=—x+2 | Ix|x=2x€eR}
S| A4  6x ranee
5 ~__ | Wly=oyekR
2
VA domain
x| x<2,x€eR}
a a
-4 | —2 o] /2| ranse
S vlys1yeR
4
ATy = A 2) 41
Y
VA domain
6 " x| x=>=0,x€R],
> e range
4 m(x) = 1;x+4 {v|ly=4,yeR}
2
< >
0 2 4 6 X
A 4
VA | domain
P | Ix|x=-2,xeR)
~ 4 20 x| range
~ . {(vly=-1,y€eR}
y=a(x+2) -1
3 v
a= % — vertical stretch factor of %
b = 5 — horizontal stretch factor of %
_ V5 _.[5
V=3 VXY =\ 3%
a= ? — vertical stretch factor of ?
b= -2 _, horizontal stretch factor of &

16 5
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d)

b)

8. a)
b)
)

9. a)
b)

10. a)

0
d)

y‘k 1= Vi=AX 1z
> y :,Z\/ X —| > v =\Xx —
&/ [ —T | |
— b — >
0 2 4 6 X 0 Z 4 6x
\ 4 S| lyE32x
c i
Y
VA 51 All graphs are
A
- =76 the same.
2 Y =NX 4»
L
=
< >
0 2 | 4 | 6x
A
A
4) =4
A r A —
o | o > (A=A
E——
1 06 —T |
2 0.8 <t >
s T70 ) 214 6 8 A
. Y
4 1.1
_ , 1.2
b = 1.50 — horizontal stretch factor of 150 '3

d = 1.22Vh Example: I 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

y=—-Vx+3+4 b) y=%\/x+5—3

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

11. Examples:

12. a)

d)

13. a)

b)

y—1=Vx—6ory=vVx—6+1

y=—Vx+7-9 ) y=2vV—x+4-3
y=—--(x+5)+8

a = 760 — vertical stretch factor of 760
k = 2000 — vertical translation up 2000

YA ¢) domain
{(n|n=0,neR)
5000
i — range
4000~ {Y| Y= 2000, Y €R}
/
2000 [
4\'(”) =[760+n + 200 J;
0 10 1 20 ' n
v

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.

domain {d | —100 < d <0,d € R}

range {P | 0 < P < 20, P € R} The domain is
negative indicating days remaining, and the
maximum value of P is 20 million.

a = —2 — reflected in d-axis, vertical stretch
factor of 2; b = —1 — reflected in P-axis;

k = 20 — vertical translation up 20 units.




14.

15.
16.

17.

18.
19.

20.

a1

) pA | Since d is negative,
then d represents
1" the number of

— o days remaining

Pd) = L2\—d 42 0 before release and

P . | the function has a

124 16 | 8 0|g maximum of 20 million

v | pre-orders.

d) 9.05 million or 9 045 549 pre-orders.

a) Polling errors reduce as the election approaches.

b) y = 0.49v/—X There are no translations since the
graph starts on the origin. The graph is reflected in
the y-axis then b = —1. Develop the equation by
using the point (—150, 6) and substituting in the
equation y = avx, solving for a, then a = 0.49.

¢) a = 0.49 — vertical stretch factor of 0.49
b = —1 — reflected in the y-axis

y =~ 2.07V—x

Examples

a) y=-2vVx—2+4+5 b) y:% 3—x-—2

a) China, India, and USA (The larger the country
the more unfair the “one nation — one vote”
system becomes.) Tuvalu, Nauru, Vatican City
(The smaller the nation the more unfair the “one
person — one vote” system becomes.)

b) Nation Percentage d) Nation Percentage
China 18.6% China 4.82%
India 17.1% India 4.62%
us 4.5% us 2.36%
Canada 0.48% Canada 0.77%
Tuvalu 0.000 151% Tuvalu 0.014%
Nauru 0.000 137% Nauru 0.013%
Vatican City | 0.000 014% Vatican City 0.004%

1
0 Vix)= m\/)?

e) The Penrose system gives larger nations votes based
on population but also provides an opportunity for
smaller nations to provide influence.

Answers will vary.
a) VA 4 The positive
- I F1(x) =[x x = ( domain of
e | the inverse is
P the same as
- the range of
S/ _— the original
c _— f(x) = x function.
i A
“ol 2 468 x
Y

b) i) g7'(x) =x*+5,x<0

i) h''(x) = —(x — 3), x>3
1
7l
Vertical stretch by a factor of % Horizontal stretch

i) () = 2(x + 6) + Z, x = —6

by a factor of 7—72 Reflect in both the x and y axes.
Horizontal translation of 3 units left. Vertical
translation of 4 units down.

The parameters b and h affect the domain. For
example, y = vX has domain x > 0 but y = v/2(x — 3)
has domain x > 3. The parameters a and k affect

the range. For example, y = VX has range y > 0 but

v = VX — 4 hasrange y > —4.

€2 Yes. For example, y = V9x can be simplified to
y =3Vx.

€3 The processes are similar because the parameters a,
b, h, and k have the same effect on radical functions
and quadratic functions. The processes are different
because the base functions are different: one is the
shape of a parabola and the other is the shape of half
of a parabola.

C4 Step 1 V2; Step 2 V3

Step 4| Triangle Number, n | Length of Hypotenuse, L
First V2 =1414..
Second V3 =1732.
Third V4 =2

Step 5 L = v/n + 1 Yes, the equation involves a
horizontal translation of 1 unit left.

2.2 Square Root of a Function, pages 86 to 89

- £x) Vo)
36 6
0.09 03
1 1
-9 undefined
2.56 1.6
0 0
2. a) (4, 3.46) b) (-2, 0.63) ¢) does not exist
d) (0.09, 1) e) (-5,0) f) (m, vn)
3.a) C b) D ) A d) B
4. a) VA
5
y=v4—x
~— - V=4 x
\\\

A

<Y

-8 -6 -4 -2 .0 2 4
Y
b) When 4 — x < 0 then V4 — x is undefined;
when 0 < 4 — x < 1then V4 — x > 4 — x; when
4 —x>1then4 —x>V4—x;4—x=V4—Xx
wheny=0andy=1
¢) The function f(x) = V4 — x is undefined
when 4 — x < 0, therefore the domain is
{x | x <4, x € R} whereas the function
f(x) = 4 — x has a domain of {x | x € R}.
Since m is undefined when f(x) < 0, the range
of \/f(x) is {f(x) | f(x) = 0, f(x) € R}, whereas the
range of f(x) = 4 — xis {f(x) | f(x) € R}.

5. a) vA Fory=x-2,
P Y=[xL2 domain {x | x € R},
- range {y | y € R}
5 | fory=+vx-2,
c — domain
P YEIXE2 (x| x>=2,x€R}
So| 2 | 4 | 6 x| ramse
yly=z0yeR

The domains differ since Vx — 2 is undefined
when x < 2. The range of y = Vx — 2 is y > 0,
when x — 2 > 0.
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b) yA Fory = 2x + 6,
Vyv=kx+6 domain {x | x € R},
) range {y | y € R}. For
v=V2x+6,
4
- - domain
J—v=\2x+6| Ixlx=-3x€eR}
//’L range
P | vly=0,yeR}L
7 2 o 2 4 | x| Y=V2x+6is
v undefined when
2x + 6 < 0, therefore
x>-3andy>0.
) VA y=+—x+9
4 N
- |VE{=X+9
> T \\
2 SR
{ A .
ol ' 2 4 6| 8 %
L 2 |

For y = —x + 9, domain {x | x € R},

range {y |y € Rl;fory = vV—-x+ 9,

domain {x | x <9, x € R}, range {y | y =0, y € R}
= v/—x + 9 is undefined when —x + 9 < 0,

therefore x < 9 and y > 0.

9 L] [vETofix[-5 yA
I~
5
I~
>~
< >
—120 —80 —40- 0 X
: ™~
V=N-01x ¢ TN
Y
For y = —0.1x — 5, domain {x | x € R},
range {y | y € R}; for y = vV-0.1x — 5,
domain {x | x < —50, x € R},
range {y |y =0,y € Rl y=+VvV—-0.1x — 5 is

undefined when —0.1x — 5 < 0, therefore
x < —50and y = 0.
6. a) Fory=x*— 9, domain {x | x € R},

range {y | y = —9, y € R}.
Fory=+vx*-9,
domain {x | x < —3 and x > 3 x € R}, range
{y|y=0,y € Rl y=Vx*—9 is undefined when
x* — 9 < 0, therefore x < —3 and x > 3 and y = 0.

b) For y =2 — x*, domain {x | x € R},
range {y |y < 2,y € Rl Fory = V2 — %%,
domain {x | —vV2 < x<V2,x €R},
range {y |0 <y<V2,yeRL.y=V2 —x*is
undefined when 2 — x* < 0, therefore x < V2 and
x>—-V2and 0 <y< V2.

¢) Fory=x*+ 6, domain {x | x € R},
range {y |y = 6, y € RL
For y = Vx* + 6, domain {x | x € R},
range y|y>\/— veERLy=Vx*+61is
undefined when x* + 6 < 0, therefore x € R and
y = V6.

d) For y = 0.5x* + 3, domain {x | x € R},
range (y |y =3,y 6 R}
For y = V0.5x* 4+ 3, domain {x | x € R},
range {y | y = V3, yER v =V0.5x* + 3 is
undefined when 0.5x* + 3 < 0, therefore
x€Randy > V3.
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7. a)

Since y = Vx* — 25 is undefined when

x* — 25 < 0, the domain changes from {x | x € R}
to {x| x < —5 and x = 5, x € R} and the range
changes from {y | y > —25, y € R} to
{(vly=0,y€eR}

b) Since y = Vx* + 3 is undefined when
x? + 3 < 0, the range changes from
{vly=3,yeRltoly|y=+V3,yeR}.
¢) Since y = V32 — 2x?* is undefined when
32 — 2x* < 0, the domain changes from
(x| xeRjto{x| —4 < x <4, x€R}and the
range changes from {y | y < 32, y € R} to
{vlo<sy=+V32,yeRlor{y|0<y=<4Vv2,y€eR}.
d) Since y = V5x* + 50 is undefined when
5x* + 50 < 0, the range changes from
{y|y=50,yeRltoly|y=+V50,y€R}or
{yly=5Vv2,yeR}L
8. a) b)
yA yA
4 2
y=fx" V= =T
N 1 2 V=47
|y =] el 270l T2 X
P N Y
-2 0] 2w
Y
0 YA | y=1X)
\ ‘[ /
NN\l /Ay =%
AN V/Z
l A
S 6. -4 20| 2 4 6 x
Y
9. a) andb)
i) fH=gz+n N | Fory=x*+4,
x"“x,__ h f-"l _J.--*'H domain
= {x| x € R},
range
ylyz4,yeR}
Hsn =y
i) '.'1=_5-:z—11'-| lf | Fory=x*—4,
T Do domain
b {x| x € R},
LES range
"F vlyz-4yeR
H=i =4
i) [r1=-nz+y Fory = —x* + 4,
i domain
A {x| x € R},
Illl Il", range
! ] {(yly<4,veR}
R .ll W=y ll.
iv) f=-H=-q Fory = —x* — 4,
domain
{x| x € R},
. range
.f"h"k vly<—-4yeR}L
R L li=-y




10.

11.

12.

13.

14.

<)

d)

a)

b)

a)

b)

a)
b)
0

d)

a)

b)

b)

)

The graph of y = 1/j(x) does not exist because
all of the points on the graph y = j(x) are below
the x-axis. Since all values of j(x) < 0, then \/](_X)
is undefined and produces no graph in the real
number system.
The domains of the square root of a function are
the same as the domains of the function when
the value of the function > 0. The domains of the
square root of a function do not exist when the
value of the function < 0. The ranges of the square
root of a function are the square root of the range
of the original function, except when the value of
the function < 0 then the range is undefined.
For y = x* — 4, domain {x | x € R},
range {y |y = —4,y € R}, fory = vx* —
domain {x | x < —2 and x > 2, x € R},
range {y | y = 0,y € R}.
The value of y in the interval (-2, 2) is negative
therefore the domain of y = Vx*> — 4 is undefined
and has no values in the interval (-2, 2).
yA I sketched the graph
f(x) by locating key

/ points, including
/ invariant points,
e

<
Il

6
o

\ 4
NN 26

and determining the
7| image points on the
graph of the square

root of the function.

A

A
-2 ON_Z 4 X
Y
For y = f(x), domain {x | x € R},
range {y | y = —1, y € R}; for y = \/f(x),
domain {x | x < —0.4 and x = 2.4, x € R},
range {y |y =0,y € R}

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

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

= Vh? + 12756h
domain {h | h >0, h € R}, range {d| d=0,d € R}
Find the point of intersection between the graph
of the function and h = 800. The distance will be
expressed as the d value of the ordered pair (h, d).
In this case, d is approximately equal to 3293.
Yes, if h could be any real number then the
domain is {h | h < —=12 756 or h > 0, h € R}
and the range would remain the same- since all
square root values must be greater than or equal
to 0.
No, since va, a < 0 is undefined, then y = /f(x)
will be undefined when f(x) < 0, but f(x) represents
values of the range not the domain as Chris stated.
If the range consists of negative values, then you

know that the graph represents y = f(x) and not
y = Vi
v=1V324—h?

domain {h |0 < h < 1.8, h € R},

range {v| 0 < v < 1.8, v € R} since both h and v
represent distances.

approximately 1.61 m

15.

17. a) A

.a) (—27,4V3)

Step 1 ZN

N
N
N\

™~ \V
N\

-6 -4 20 2 4
y=~19—x? > y =27 —x?
Y
Step 2 The parameter a determines the minimum
value of the domain (—a) and the maximum value of
the domain (a); therefore the domain is
x| —a < x < a, x € R}. The parameter a also
determines the maximum value of the range, where
the minimum value of the range is 0; therefore the
rangeis{y |0 <y <a,y € R}
Step 3 Example: y = V3% — x* the reflection of the
graph in the x-axis is the equation y = —Vv/3% — x%.
VA The graph forms a
1/2 Cy=13+x circle.

/ \

A
e 4

6

A
<Y

-2 0 2 4
\ L/
N B (=
Y

b) (—6,12 — 2V3)
¢ (26,6 —4V3)

A 1
NN T fy=n ]
\ /

\

A
<Y

b) * Iz

>
L<-&

n

A
<Y

>

2 (Z SN YEIE)

A

N |~
[~
<Y w

d) N

Ly
N
N

A
<Y w
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18.

19.
a1

c2

c3

c4

Example: Sketch the graph in the following order:

1) y = 2f(x) Stretch vertically by a factor of 2.

2)y=2f(x —3) Translate horizontally 3 units
right.

3) y = /2f(x — 3) Plot invariant points and sketch

a smooth curve above the x-axis.

4) y = —/2f(x — 3) Reflect y = 1/2f(x — 3) in the

X-axis.
_4|A S . W
A I=\5r b =\t Ve

Example: Choose 4 to 5 key points on the graph of

v = f(x). Transform the points (x, y) — (x, \/¥). Plot
the new points and smooth out the graph. If you
cannot get an idea of the general shape of the graph,
choose more points to graph.

The graph of y = 16 — 4x is a linear function
spanning from quadrant II to quadrant IV with an
x-intercept of 4 and a y-intercept of 16. The graph
of y = V16 — 4x only exists when the graph of

v = 16 — 4x is on or above the x-axis. The y-intercept
is at V16 = 4 while the x-intercept stays the same.
x-values for x < 4 are the same for both functions and
the y-values for y = V16 — 4x are the square root of
y values for y = 16 — 4x.

No, it is not possible, because the graph of y = f(x)
may exist when y < 0 but the graph of v = 1/f(x) does
not exist when y < 0.

a) %
2
v =Ax=1E=4
S 6 -4 -2 4 6 x
y=MXx-1¢ -4

b) The graph of y = (x — 1)* — 4 is a quadratic
function with a vertex of (1, —4), y-intercept of
—3, and x-intercepts of —1 and 3. It is above the
x-axis when x > 3 and x < —1.

The graph of y = v/(x — 1)* — 4 has the same
x-intercepts but no y-intercept. The graph only
exists when x > 3 and x < —1.

2.3 Solving Radical Equations Graphically, pages 96 to 98

1.

2.3 x=9 b)

a) B b) A ¢ D d) C

c) The roots of the equation are the same as the
x-intercept on the graph.

.a) 24.714 b) —117.273
R —
— T
_.-'"-- et
il
Inkerseckion Inkersgckion
Rt e T : i o u=-117.72F ¥=uE
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) =+ 4.796 d) no solution
f,-’; -t -
.,
., r
.x"“-\_____-'"""f
RIS
=4 FAEEEE Y=
.a) x=5.083 b)
o
.-"--
=
- -"‘l
SRk 4
HEE.OEEZEIE V=0
a) X=65,XZ% b) x=3,x<12
= [ .
— i

o~
.l'-f
InkeFseckion Inkersgokion
H= =ii W=z I =7
) x=-395,x>—-64 d) x=-195x<125
_.-"-Jr- _'___.-""‘
- T

'
Inkgrseckion o Inkeksgokion
w=-z.8 =iz n=-18. =L
a) x= % x=-1
b) x=8,x=-2,x<-— 2140rxz%
) x=1.8,x= -1, —%sxs%
d) X:O,X:Z,—_sz\/i §X<_3\2/E

.a) x= —2725,x<8

b) no real roots, x > 7

‘___.-"' ‘_.-'"'.
" e
g K
_\_\‘__._-',F\_'__—\_\__\_ o
-
_-"-'-’
Inkgrsgckion
R : K el Lk I
33
) X:3,X2T d) x=2,x>2o0rx< -2
V33
orx < ——
3
~ - W, 7
" s '|II I.-' ‘_-'x
™, a o
v fa Ltk
Lok "
.-"‘-’- .""“
- o
~ -
Inkerseckion Inkerseckion
" =4 H=e ==
a) a=13.10 b) a= —2.25
A
-
_—'_'; “'-“ :
_—_ '
—_— i
& "
o~ T
' “-"
Inkgrsgckion IREEFIeckion
u=1x.0851ip1 Y=8.7 w=-£.2E4HAH [Y=h.2




10.

11.
12.
13.

14.

15.
16.

17.

a1

¢) no solution

, = , .
. .-:_'.-"-‘j . .-:_'.-"-‘j

e .
I

|: ]

s

-
Inkgrseckinn

H=-Z.el

= -B.44B74

-‘---‘ ]
Inkerieckion

=1L B4BFYHZ  Y=O.44EF4ZR

.a) 6+Vx+4=2 fFeo————

Vx+4=-4 -

X+ 4=16

x =12
Left Side = 6 + V12 + 4
=6+ V16

=6+4
=10
Right Side = 2
Left Side # Right Side
Since 10 # 2, there is no solution.
b) Yes, if you isolate the radical expression
like Vx + 4 = —4, if the radical is equal to a
negative value then there is no solution.
Greg — N(f) = 1.3Vt + 4.2 = 1.3V6 + 4.2
~ 7.38 million,
Yolanda — N(t) = 1.3Vt + 4.2 = 1.3V1.5 + 4.2
~ 5.79 million
Greg is correct, it will take more than 6 years for the
entire population to be affected.
approximately 99 cm
a) Yes b) 3000 kg
No, Vx* = 9 has two possible solutions +9, whereas
(vx)? = 9 has only one solution +9.

3+V5
X = 3
a) 5m/s b) 75.2 kg
c=-2orl1

Y=N3—-3c+c—+1 05

< - — —>
‘/—2%2 -15 —1/-05/0f o5 1 [x
-05

If the function y = v/—3(x + ¢) + c passes through the
point (0.25, 0.75), what is the value of ¢?

Lengths of sides are 55.3 cm, 60 cm, and 110.6 cm or
30.7 cm, 60 cm, and 61.4 cm.

The x-intercepts of the graph of a function are the
solutions to the corresponding equation. Example: A
graph of the function y = Vx — 1 — 2 would show
that the x-intercept has a value of 5. The equation that
corresponds to this functionis 0 = Vx — 1 — 2 and
the solution to the equation is 5.

€2 a) s = V9.8d where s represents speed in metres per

second and d represents depth in metres.

(o]

c4

1.

2.

b) s=v9.8d

s = /(9.8 m/s?)(2500 m)

s = V24 500 m?/s*

s =~ 156.5 m/s
¢) approximately 4081.6 m
d) Example: I prefer the algebraic method because it is

faster and I do not have to adjust window settings.
Radical equations only have a solution in the real
number system if the graph of the corresponding
function has an x-intercept. For example, y = vX + 4
has no real solutions because there is no x-intercept.
Extraneous roots occur when solving equations
algebraically. Extraneous roots of a radical equation
may occur anytime an expression is squared. For
example, x* = 1 has two possible solutions, x = +1.
You can identify extraneous roots by graphing and by
substituting into the original equation.

Chapter 2 Review, pages 99 to 101

a)
domain {x | x > 0, x € R}
range {y | v = 0, y € R} All values in the table lie
on the smooth curve graph of y = vx.

b)

816 |-4|-2 ol 2 | 4

domain {x | x < 3, x € R}
range {y | v = 0, y € R} All points in the table lie
on the graph of y = V3 — x.

c) yl\//
¥ Z2(UE)

y=N2x+7

(+3/1)

(=3.5,0)
6 -4/ 20l |2 4.6
Y
domain {x | x > —3.5, x € R}
range {y | v = 0, y € R} All points in the table lie
on the graph of y = V2x + 7.
Use y = a\/b(x — h) + k to describe transformations.
a) a =5 — vertical stretch factor of 5
h = —20 — horizontal translation left 20 units;
domain {x | x> —20, x € R;range {y| y =0,y € R}

&
<

<Y

b) b = —2 — horizontal stretch factor of %, then

reflected on y-axis: k = —8 — vertical translation
of 8 units down.
domain {x| x <0, x € R};range {y | y = -8, y € R}
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¢) a= —1 — reflect in x-axis ¢) domain {t|t=> 0, t € R} The domain means that
b= % — horizontal stretch factor of 6 time is positive in this situation.
h =11 — horizontal translation right 11 units; range {S(1) | S() Z 500’ S(t) € W). The range
domain {x | x = 11, x € R}, range {y | y < 0, y € R} nll)eans that the minimum sales are 500 units.
- ’ - ’ d) about 1274 units
1 .
3.a) y= EX+12,d0malH{X|XZO,XER}, 7. a) y:ﬂ%(x+3)+2 b) y=-2Vx+4+3
range {y | y > 12, y € R} 0 y=4V—-(x—6) —4
b) y:—.2.5vx+9 8. a) Fory=x — 2, domain {x | x € R},
domain {x| x> —9,x € R}, range {y | y < 0, y € R} range (v |y € R}; fory = VX — 2,
) y:L —E[X—7)—3 domain {x | x > 2, x € R},
f ngn i |5X <7, xCR) range ly |y = -3,y € R range {y | v = 0, y € R}. The domain changes
omal i a gg Viy=—5Yy because the square root function has restrictions.
4.2) A y=-Ix-[1+2 Omm: R The range changes because the function only
ERPY B (U7 S . x| x=1,x€R), exists on or above the x-axis.
~ fal|lge< 2. vER) b) For y = 10 — x, domain {x | x € R},
< ~ y Tiy=saey range {y | y € R}; for y = V10 — x,
0 2 4 6 % domain {x | x < 10, x € R},
Y range {y | v = 0, y € R} The domain changes
b) < 7\ domain because the square root function has restrictions.
N x| x<0,x€R), The range changes because the function only
2 range exists on or above the x-axis.
\ y|y=—4,y€R) ¢) Fory=4x+ 11, domain {x | x € R},
< 5 7 N0 );( range {y | v € R}; for y = Vax + 11,
y=3xL4 N\ domain {X|XZ —14—1,XE R},
0= )\ range {y | v = 0, y € R}. The domain changes
g because the square root function has restrictions.
\ 4 The range changes because the function only
) yA L exists on or above the x-axis.
B o 9. a) yA Plot invariant points at
T y=N2(x+3) + 1 - the intersection of the
J graph and lines y = 0
/ 2
(=3.1m - y=fx0/, and y = 1. Plot any
P R * points (x, /y) where
~ 4| -2 0 2 4 6 8 g( ?,/—V the value Ofy isa
v — 1 perfect square. Sketch
domain [x| x> —3, x € R}, range [y| y = 1, y € R} LI 1| asmoothauve
5. The domain is affected by a horizontal translation of 6/ -4.-20 X o'ntg and points
4 units right and by no reflection on the y-axis. The h 4 Ea tlis fyin (}Ij \1/7
domain will have values of x greater than or equal to 4, ) o & VY
due to a translation of the graph 4 units right. The range b) y = +/f(x) is positive when f(x) > 0,

is affected by vertical translation of 9 units up and a
reflection on the x-axis. The range will be less than or

v = \/f(x) does not exist when f(x) < 0.
m > f(x) when 0 < f(x) < 1 and

equal to 9, 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.

f(x) > v/f(x) when f(x) > 1

¢) For f(x): domain {x | x € R},
range {y | v € R}; for \/f(x),

6. a) Given t}%e general equaFlon V= a\/b(}.( —'h) + k domain {x | x > —6, x € R},
to describe transformations, a = 100 indicates ) ) )
a vertical stretch by a factor of 100, k = 500 range {y | y = 0, y € R}, since y/f(x) is undefined
indicates a vertical translation up 500 units. when f(x) < 0. )
b) SA _»| Since the 10. a) y =4 — x* — domain {x | x € R},
~ minimum range (y |y <4,y €Rlfory=V4 - x* —

&

O
JU

domain {x | -2 < x < 2,x € R},

range {y |0 <y <2,y €R},

since 4 — x* > 0 only between —2 and 2 then
the domainof y= V4 — x*is -2 <x<2.In

value of the
graph is 500,
the minimum
estimated sales

|
3
=
AN

U

/
S
o,

560) will be 500 units. the domain of —2 < x < 2 the maximum value
of y =4 — x*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.
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11.

12.

13.

b)

)

a)
b)

<)

a)

)

)

y = 2x* + 24 — domain {x | x € R},

range {y | v = 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* 4+ 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 > v/24.

y = x* — 6x — domain {x | x € R},

range {y | y = —9, y € 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.

h(d) = V625 — &”
h(d) =6265_g2 |hA(0,25)
20
10-
(-25,0) (25,0
~ 30 -20 ~10 o] |10 2030 |4d
Y

domain {d | =25 < d < 25,d € R}

range (h|0 < h <25, he€R}

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
= V625 — & is always

original function h(d)

positive then the range does not change.

<Y

x = 46 b) fri= .rm+ a7
The root of the
; "
equation and -
the x value of
the x-intercept
are the same. u=yE e

14.a) x=~3.571 b) x~ —119.667
= ——
— -\-_-\-"'—\.
A s
I
Zkn InteFseckion
ez ErAqEAR =0 n=-1i8.nm67 Y¥=Ei
¢) x= —7.616 and x = 7.616
", & . &
- . . =
=, -~ =, -~
H"'\.. -'"- H"'\.. -'"-
-"H._\. . ~ -"H._\. . ~
Inkgrseckion Inkerseckion
R i o nelELEA Rl Iv=id
15. 4.13 m
16. a) x=13.4 b) x=-17
—_— = _-b__-\-\"'
-I-__'-'_
.l'-l---
Inkrsection Inkersection
Helih e =8 =17 =iz
0 x= 8781
.,l'...
IRbepsakinp—————
n=H.rHE1EE =iz
d) x=-3and1
= =
—— ——a
e . o .-"‘}1-"‘-\..
."f - "", ."f & "'-,
A RN
o -
InEgFsection InEFsection
H="Z )] H=1 =Y
17. a) Jaime found two possible answers which are
determined by solving a quadratic equation.
b) Carly found only one intersection at (5, 5) or
x-intercept (5, 0) determined by possibly graphing.
¢) Atid found an extraneous root of x = 2.
18. a) 130 m? b) 6m

Chapter 2 Practice Test, pages 102 to 103

1. B

7. x =

2.A 3. A 4.C
—16.62

5.D 6.B

Inksrsgckinn
H=-16.A1E%H

=z

y=4Vxory=

V16x

9. For y = 7 — x — domain {x | x € R},

range {y | v € R}. Since y =

V7 — x is the square

root of the y-values for the function y = 7 — x,

then the domain and ranges of y =

V7 — x will

differ. Since 7 — x < 0 when x > 7, then the

domain of y =

V7 — x willbe {x| x <7, x € R} and

since V7 — x indicates positive values only, then the

range of y =

V7 —xis{y|y=0,y€R}.
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10. The domain of y = f(x) is {x | x € R}, and the range of b) VA
y=fx)is{y|y < 8,y € RL. The domain of y = \/f(x) > | |
iS{X|—2SXSZ,XER}&IIdthGI‘&IlgBOfy:\/fTX] - N~ Vi=—2x+3
is{fy|]0<y<+8,yeR}. <& E—— N
1. -0 2 | 34 5T 6%
o ‘x__.-'.- e - v
£ ,-"'1.1 & A ¢) domain {x| x>0, x € R}, range {y | y < 3,y € R}
& '1 f & '1 d) The domain remains the same because there was
a a no horizontal translation or reflection on the
égt_tér_st*-.ti-:-n ¥z jupersection |, y-axis. But since the graph was reflected on the
T T T T x-axis and moved up 3 units and then the range
— — becomes y < 3.
f T |"l T e) The equation 5 + V2x = 8 can be rewritten as
o, Y 0 = —V2x + 3. Therefore the x-intercept of
I";l 1"11 the graph y = —v/2x + 3 is the solution of the
) IlI ) I|I equation 5 + V2x = 8.
"=z =i H=1 =i 15.
VA
x=-2,x=1 6
12 4+ Vx+1l=x
VXFT1=x-4 4 7
X+1=(x—4)2 Vi \
x+1=x*—-8x+ 16 2 )
0=x"—9x+15 VX
_ —b+ Vb* — 4ac <% \ >
X=—"">%4d 2.0 2 4 6 X
—(=9) + V(=9 — 4()(15) ry \
= 201) Step 1 Plot invariant points at the intersection of
~ 2.2 or 6.8 v = f(x) and functions y = 0 and y = 1.
By checking, 2.2 is an extraneous root, therefore x =~ 6.8. Step 2 Plot points at Vmax value
s and +/perfect square value of y = f(x)
_'_,_,_—__df . . .
T o Step 3 Join all points with a smooth curve, remember
- - that the graph of y = 1/f(x) is above the original graph
F__,-r"'-‘ for the interval 0 < y < 1. Note that for the interval
L AL where f(x) < 0, the function y = 1/f(x) is undefined
X~68 and has no graph.
13. a) Given the general equation y = a\/b(x — h) + k 16. a) y = (V5)V—-(x - 5)
to describe transformations, b = 255 — indicating b) domain {x|0<x <5, x € R},
a horizontal stretch by a factor of ——. To sketch range [y |0 <y <5,y € R}
255 Domain: x cannot be negative nor greater than half
the graph of S = V255d, graph the function the diameter of the base, or 5. Range: y cannot be
S = +/d and apply a horizontal stretch of ﬁ, negative nor greater than the height of the roof,
every point on the graph of S = Vd will become or 5.
d €) [=IC-ihz-zEn The height of the roof
(ﬁ’ S)' . ;. 2 m from the centre
b) [ TSA d~39m & ! is about 4.58 m.
hn| [S=100 (39/100)] | The skid E
i = *| mark of the
- vehicle will be H=z =Y. ERZEFER
Lo s L. [p56d approximately
P 39 m.
i A
o]l (1020 30 40|d
v |
14. a) Given the general equation y = a\/b(x — h) + k to
describe transformations, a = —1 — reflection of

the graph in the x-axis, b = 2 — horizontal stretch
by a factor of %, k = 3 — vertical translation up

3 units.
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