Chapter 2 Radical Functions
Section 2.1 Radical Functions and Transformations

Section 2.1 Page 72 Question 1
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Section 2.1  Page 72 Question 2
a) Fory="7vJx-9,a=7,b=1,h=9, and k=0. The graph of y = JX s vertically

stretched by a factor of 7 and translated 9 units to the right.
domain {X|X>9,Xx € R}, range {y|y>0,y € R}
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b) Fory=+-x+8,a=1,b=-1,h=0, and k=8. The graph of y = JX is reflected in
the y-axis and translated 8 units up.
domain {X|X<0,x € R}, range {y|y>8,y € R}

c) Fory=—-J/0.2x,a=-1,b=0.2,h=0, and k = 0. The graph of y = Jx is reflected in

the X-axis and stretched horizontally by a factor of 5.
domain {Xx|X>0,X € R}, range {y|y<0,y € R}

d) For4 +y= % X+6,a= %, b=1,h=-6, and k =—4. The graph of y = /X is
vertically stretched by a factor of % and translated 6 units to the left and 4 units down.
domain {X|X>-6,x € R}, range {y|y>4,y € R}

Section 2.1 Page 72 Question 3

a) Fory= Jx-2,a=1,b=1,h=0,and k=-2. The graph of y = JX is translated
2 units down: graph B.

b) Fory=+-x+2,a=1,b=-1,h=0, and k= 2. The graph of y = JX is reflected in
the y-axis and translated 2 units up: graph A.

c) Fory= —Jx+2,a=-1,b=1,h=-2,and k= 0. The graph of y = JX is reflected in
the x-axis and translated 2 units to the left: graph D.

d) Fory= —/—(x=2),a=-1,b=-1,h=2, and k= 0. The graph of y = JX is reflected
in the x-axis and in the y-axis and translated 2 units to the right: graph C.

Section 2.1  Page 73 Question 4

a) For a vertical stretch by a factor of 4 and a horizontal translation of 6 units left, a =4,
=—06, and the equation of the transformed function is y = 4+/X+6 .

b) For a horizontal stretch by a factor of é and a vertical translation of 5 units down,

b =8, k=-5, and the equation of the transformed function is y = J8x -5.

c) For a horizontal reflection in the y-axis, a horizontal translation of 4 units right,
and a vertical translation of 11 units up, b=—-1, h=4, k=11, and the equation of the

transformed function is y = \/—(X—4) +11.
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d) For a vertical stretch by a factor of 0.25, a vertical reflection in the x-axis, and a

horizontal stretch by a factor of 10, a =-0.25, b= %, and the equation of the

transformed function is y = —0.25, /li X .

Section 2.1 Page 73 Question 5
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Section 2.1 Page 73 Question 6

a) Forf(x)= %\/S_X ,a= % and b = 5. The graph of y = JX is vertically stretched by a

factor of i and horizontally stretched by a factor of é
b) Two functions equivalent to f(X): y = gx/; andy = /% X.

c) The functiony = g& represents a vertical stretch by a factor of g , and the

functiony =, f% X represents a horizontal stretch by a factor of %

d) The graphs are the same.

Section 2.1  Page 73 Question 7

a) The radius, r, of a circle as a function of area, A:
A=nr?

PO R A e i
[ )
(=]
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Section 2.1 Page 73 Question 8

a) Ford= +/1.50h, b =1.50. The graph of d = v/h is horizontally stretched by a factor
1 2
of — or —.
1.50 3

b) An approximate equivalent function of the formd = avh isd~= 1.22vh.
Example: I prefer the original function because the values are exact.

¢) Substitute h =20 into d = +/1.50h .

d = /1.50(20)
d=5.477...
The lifeguard can see approximately 5.5 miles.

Section 2.1  Page 73 Question 9

a) The functiony = —/3X +4 has domain {X|x>0,x € R} and range
ylys4yeR).

After it is translated 9 units up and reflected in the x-axis, the domain remains as
{X| x>0, x € R} but the range becomes {y |y>-13,y € R}.

b) Compared to the base function y = Jx , the transformed function has not been
translated horizontally but has been translated vertically 13 units down.

Section 2.1 Page 74 Question 10

a) Compare key points on the graph of y = VX and their image points on the given
graph.

(0,0) — (-3, 4)

(1, 1) > (-2, 3)

4,2)—(1,2)

9,3)—>(6,1)

The overall width and height have not changed, so the graph has not been vertically or
horizontally stretched. From the general shape, the graph has been reflected in the X-axis.
From the endpoint, the graph has been translated 3 units to the left and 4 units up. So,

a=-1,b=1,h=-3, k=4, and the equation of the transformed graph isy = —/xX+3 +4.

b) Compare key points on the graph of y = JX and their image points on the given

graph.
(0,0) = (=5,-3)
(1, 1) > (-1,-2)

4,2) > (11,-1)
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The overall width has changed: the graph has been horizontally stretched by a factor of 4.
From the general shape, the graph has not been reflected. From the endpoint, the graph

has been translated 5 units to the left and 3 units down. So,a=1,b = i ,h=-5k=-3,

and the equation of the transformed graphisy =, /%(X +5) —3 or alternatively

y= X+5-3.

N | —

c) Compare key points on the graph of y = JX and their image points on the given
graph.

(0,0) — (5,-1)

(1, H)—> @4, 1)

4,2)—(1,3)

(3,9) — (4, 5)

The overall height has changed: the graph has been vertically stretched by a factor of 2.
From the general shape, the graph has been reflected in the y-axis. From the endpoint, the
graph has been translated 5 units to the right and 1 unit down. So,a=2,b=-1,h =5,

=—1, and the equation of the transformed graph is y = 2,/—(Xx—5) —1 or alternatively
y=-4(x=-5)-1.

d) Compare key points on the graph of y = JX and their image points on the given
graph.

(0,0) —> (4, 5)

(1,1)—> @3, 1

4,2)—(0,-3)

(3,9) — (-5,-7)

The overall height has changed: the graph has been vertically stretched by a factor of 4.
From the general shape, the graph has been reflected in both the x-axis and the y-axis.
From the endpoint, the graph has been translated 4 units to the right and 5 units up. So,
a=-4,b=-1,h=4, k=35, and the equation of the transformed graph is

y = —4,/—(Xx—4)+5 or alternatively y = —/—-16(x—5) —1.
Section 2.1  Page 74 Question 11

Compare each given domain and range to the those of the base function y = NE
domain {Xx|X>0,X € R}, range {y|y>0,y € R}.

Examples:

a) For domain {x | X> 6, x € R}, the function has been translated 6 units to the right:
h=6. Forrange {y|y> 1,y € R}, the function has been translated 1 unit up: k = 1.

Then, the equation of the radical functionisy = VX—-6 +1.
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b) For domain {x | X >—7, x € R}, the function has been translated 7 units to the left:
h=-7. Forrange {y |y <-9,y € R}, the function has been translated 9 units down and
reflected in the X-axis: kK =-9 and a = —1. Then, the equation of the radical function is

y=—X+7-9.

c) For domain {X |x <4, X € R}, the function has been translated 4 units to the right and
reflected in the y-axis: h =4 and b =—1. For range {y |y > -3,y € R}, the function has
been translated 3 units down: k = -3. Then, the equation of the radical function is

y=—(x-4)-3.

d) For domain {X | x <-5, x € R}, the function has been translated 5 units to the left and
reflected in the y-axis: h =-5 and b =—-1. For range {y |y <8,y € R}, the function has
been translated 8 units up and reflected in the x-axis: k = 8 and a =—1. Then, the equation

of the radical function isy = —/—(X+5) +8.
Section 2.1 Page 74 Question 12

a) ForY(n)= 760~/n +2000 ,a=760,b=1,h=0, and k=2000. The graph will be
vertically stretched by a factor of 760 and translated 2000 units up.

b)
Y

0004
49{“}/

POOMH
Win) =[760VR + 2000,
S o 10| 20 |'n
w

€) domain {n|n>0,n € R}, range {Y|Y>2000,Y € R}

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

Section 2.1 Page 75 Question 13

a) For P(d) = —2+/—d +20, the domain is {d |-100 <d <0, d € R} and the range is
{P|0<P<20,n € R}. The domain is negative indicating days remaining before the
phone’s release, and the maximum value of P, the number of pre-orders, is 20 million.

b) For P(d)= -2v-d +20,a=-2,b=-1,h=0, and k=20. The graph will be

vertically stretched by a factor of 2, reflected in the d-axis, reflected in the P-axis, and
translated 20 units up.

MHR - 978-0-07-0738850 Pre-Calculus 12 Solutions Chapter 2 Page 7 of 49



c)
PA Since d represents the number of days remaining before release,

| d is negative. The function has a maximum of 20 million
pre-orders.

— B
Pid = 2i—d 4 2D

S 24 L6 | -8 0| d
w

d) Substitute d =-30.

P(d) = -2{—(-30) +2
P(d) =9.045...
The manufacturer can expect to have approximately 9.05 million pre-orders.

Section 2.1  Page 75 Question 14
a) The graph shows that the polling error decreases as the election approaches.

b) Since the graph starts on the origin, there are no translations: h = 0 an k = 0. Since the

graph is reflected in the y-axis, b =—1. So, the equation is of the form y = av/—x . Use the
coordinates of a point, say (—150, 6) to determine the value of a.

6 = a\—(~150)

6
a=——
V150
a~0.49

c) The function has been stretched vertically by a factor of approximately 0.49 and
reflected in the y-axis.

Section 2.1  Page 75 Question 15

Since the graph is reflected in the y-axis, b =—1. So, the equation is of the form
y = av/—X . Use the coordinates of a point, say (—5.4, 4.8) to determine the value of a.
4.8=a,/—(-5.4)

48

NGY!

a=2.07
An equation to represent the shape of the greenhouse roof is y = 2.07+/—X.
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Section 2.1  Page 75 Question 16

Examples:
a) Since the endpoint is (2, 5), h=2and k= 5.

Try an equation of the form y = av/x—2 +5. Use the coordinates of the point (6, 1) to
determine the value of a.

l=aJ6-2+5
—-4=2a
a=-2
The equation of the function is y = 2JXx=2+5.

b) Since the endpoint is (3, -2), h=3 and k=-2.
Try an equation of the form y = av/x—3 —2. Use the coordinates of the point (-6, 0) to
determine the value of a.

0=av—6-3-2
2=aJ-9

This is not possible as you cannot have a negative radicand.
Try an equation of the form y = \/b(x—3) —2. Use the coordinates of the point (-6, 0) to
determine the value of b.

0=/o(-6-3)-2

2 =/-9b

4=-9b
S
9
. .. 4 2
The equation of the function is y = —a(x -3)-2o0ry= 3 (B3-x)-2.
Section 2.1  Page 76 Question 17

a) China, India, and USA might feel that the “one nation, one vote” system is unfair. The
larger the country, the more unfair the this system becomes. Tuvalu, Nauru, Vatican City
might feel that the “one person, one vote” system is unfair. The smaller the nation, the
more unfair this system becomes.

Nation Percentage

b) For each country, calculate China 18.6%
Population India 17.1%
p _ %100%. . o
World Population :
Canada 0.48%
Tuvalu 0.000 151%
MNauru 0.000 137 %

Vatican City | 0.000 014%

MHR - 978-0-07-0738850 Pre-Calculus 12 Solutions Chapter 2 Page 9 of 49



. 1
c) The Penrose system can be represented by the function V(X) = —Jx.

1000

d) For each country, calculate Nation | Percentage
V (X China 4.82%
%XIOO%' India 452%

Us 2.36%

Canada 0.77%

Tuvalu 0.014%

MNauru 0.013%

Vatican City 0.004%

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

Section 2.1  Page 76 Question 18

Answers may vary.
Step 2 and Step 3 In general, the periods of the pendulums should decrease as the length
of the string decreases.

Step 4 In general, the graph should resemble the graph of y = avx .

Step 5 The graph should be a vertical stretch by a factor of approximately 0.2 of the
graph of y = JX . A function that approximates the graphis T = 0.24/L.

Section 2.1  Page 77 Question 19

a) The domain and range of a function Iz \
become the range and domain,
respectively, of the inverse of the
function. The positive domain of the
inverse is the same as the range of the
original function.

b) i)g(xX)= —v/x-5,x>5
y=—Jx=5
x=—Jy=5

X*=y-5
y=x+5
g'X)=x*+5,x<0

i) h(X) = V=X +3,x<0
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y= J=x+3
X = \/——y+3
X-3= \/—_y
(x=3)"=-y
y=—(x-3)’
h'(x)=—(x—3)% x>3
iii) j(x) = \/2x—7—6,x2%
y=+2x-7-6
X=,2y-7-6
X+6=,2y-7
(X+6) =2y—7
7

1 2
=—(X+6) + —
y=Zx+6)7+ 3

. 1 > 7
X)=—=X+6)"+—,x>-06
X 5 (x+6) 5
Section 2.1  Page 77 Question 20

For f(x) = %, /—% X , the key points on the graph of y = JX are changed by the mapping

12 5
XY)—> | —X =Y.
(X, y) ( - syJ

For g(x) = —%«/6(X +3) —4, the key points on the graph of y = JX are changed by the

. 1 2
mapping (X, y) — (gx—?;, -3 y—4j.
To transform the graph of f(X) to create the graph of g(x), determine the mapping needed
. 12 5 1 2
to transform points —7x,§y to _X_3’_§y_4 .

6
_l —EX -3 _E éy —4
72 7 25\ 8
1 2
——x-3 =—Zy—4
5y

Apply a hori 1 h f: f
pply a horizontal stretch by a factor o Apply a vertical stretch by a factor of %’

7 .. .
—, areflection in the y-axis, and a o . )
72 a reflection in the X-axis, and a translation

translation of 3 units to the left. of 4 units down.
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Section 2.1  Page 77 Question C1

For a radical function y = a,/b(x—h) +k , the parameters b and h affect the domain. The
radicand must be greater than or equal to zero.

Case 1:b>0 Case2:b<0
b(x—h)>0 b(x—h)>0
x-—h>0 Xx—h<0
X>h Xx<h

For example, y = JX has domain X > 0 but y = /2(X—3) has domain X > 3 and
y = \/—2(X—3) has domain x < 3.

For a radical function y = a\/b(x—h) +k , the parameters a and k affect the range. The

graph of a radical function starts with an endpoint whose value of X makes b(x — h) = 0.
So, the range restriction value is determined by the value of k and the direction of the
inequality symbol is determined by the value of a.

For example, y = JX has rangey >0 buty = 2Jx -4 has rangey >4 andy = 2Jx -4
has range y < 4.

Section 2.1  Page 77 Question C2

Yes, any given radical function can be simplified so that there is no value of b, only a
value of a.

y = avbx
y=(avh)Vx

For example, y = 24/9% can be simplified to y = 6VX .
Section 2.1  Page 77 Question C3

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.

Section 2.1  Page 77 Question C4
Steps 1-4
1 om
1com
Triangle Number, n | Length of Hypotenuse, L
1cm First VZ = 1.414_
Second VI =1732_
1com Third VA — 2
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Step 5 The function that represents the hypotenuse length as it relates to its triangle

number is L = v/n+1. This represents the translation of 1 unit to the left of the base
square root function.

Section 2.2 Square Root of a Function

Section 2.2  Page 86 Question 1

fix) Vi)
36 &
0.0% 03
1 1
-9 undefined
2.56 156

U

Section 2.2  Page 86 Question 2

a) For (4, 12), the corresponding point on the graph of y = |/ f(X) is (4, \/E) or
approximately (4, 3.46).

b) For (-2, 0.4), the corresponding point on the graph of y = / f(X) is (—2,\/0.4) or
approximately (-2, 0.63).

c) For (10, -2), there is no corresponding point on the graph of y = / f (X) because -2
does not exist.

d) For (0.09, 1), the corresponding point on the graph of y = / f(X) is (0.09,\ﬁ) or
(0.09, 1).

e) For (-5, 0), the corresponding point on the graph of y = / f(X) 1is (—5,\/6 ) or (-5, 0).
f) For (m, n), the corresponding point on the graph of y = / f(X) is (m,\/ﬁ) forn>0.

Section 2.2  Page 86 Question 3

a) Since the graph of y = f(X) is on or above the X-axis for X <-2 or X > 2, the graph of
y =,/ f(X) exists only for these values: graph C.
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b) Since the graph of y = f(x) is on or above the X-axis for -2 < x <2, the graph of

y =4/ f(X) exists only for these values: graph D.

c) Since the graph of y = f(x) is above the x-axis for all values of X, the graph of

y =/ f(X) exists only for these values: graph A.

d) Since the graph of'y = f(X) is on or above the x-axis for 4 < x <4, the graph of

y =,/ f(X) exists only for these values: graph B.

Section 2.2  Page 87 Question 4

MEEFENEAL FEIENEEE
w

b) The graph of y = /4 —X exists for values where the graph of y =4 — X is on or above
the x-axis, X < 4. The graph of y = 4 —X is above the graph of y =4 — X for 3 <x <4,

and the graph of y = /4 —X is below the graph of y =4 — X for x> 3.

c) Fory=4—x, the domain is {X | X € R} and the range is {y | y € R}.

Fory= +4-X, the domain is {X | X <4, X € R} and the range is {y |y >0,y € R}.

The domains differ because y = +/4 — X is undefined for X > 4.

The ranges differ because y = V4 — X is undefined for y <0.

Section 2.2  Page 87 Question 5

a) Fory=x-2, the domain is {X | X € R} and the range is
{yly e R}.

Fory= JXx=2, the domain is {X|x>2,x € R} and the range
is{y|y=0,y € R}.

The domains differ because y = +/X—2 is undefined for x < 2.

The ranges differ because y = +/X—2 is undefined fory <O0.
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b) Fory=2x+ 6, the domain is {X | X € R} and the range is juy
W= x|+

{ylyeR}. 6 P
Fory = +/2x+6, the domain is {x | x>-3, X € R} and the

range s {y |y >0,y < R}. NI
The domains differ because y = +/2x+ 6 is undefined for - TV=y2x 46

X <-3. The ranges differ because y = v/2Xx+ 6 is undefined
fory <0.

-

c) Fory=-x+9, the domain is {X | X € R} and the range
is {y|y e Rj.

Fory = +/-Xx+9, the domain is {X | X<9, X € R} and the
rangeis {y|y >0,y € R}.

The domains differ because y = v—X+9 is undefined for
X > 9. The ranges differ because y = —X+9 is undefined Dv

Pt
o
oh
-
P

fory <0.

d) Fory=-0.1x—5, the domain is {X | X € R} VE TO]IX[- b Iz
and the range is {y |y € R}. 5]
Fory = +/-0.1x—5 , the domain is &3

{X|x <50, x € R} and the range is {_1'20 —B0 =3 0 4
{yly=0,y e Rj}. V==X =S T
The domains differ because y = +/—0.1x—5 is ¥

undefined for x > 50. The ranges differ because

y = +/—0.1x-5 is undefined fory <O0.
Section 2.2 Page 87 Question 6

a) Fory=x*>—9, the domain is {X | X € R} and the range is {y | y>-9,y € R}.
Fory= m , the domain is {X | X<-3 and X >3, X € R} and the range is
{yly=0,y e Rj}.

The domains differ because y = m is undefined for —3 <X < 3. The ranges differ
because y = \/m is undefined for y < 0.

b) Fory =2 —x? the domain is {x | x € R} and the range is {y | y <2,y € R}.

Fory= \/ﬁ , the domain is {X | ~J2<x< \/5, X € R} and the range is
{y|0<y<~2,yeR}.

The domains differ because y = \/ﬁ is undefined for x < —/2 and x> /2.

The ranges differ because y = \/ﬁ is undefined for y < 0 and has a maximum value

of\/E.
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c) Fory=x*+ 6, the domain is {x | X € R} and the range is {y | y>6,y € R}.

Fory= /X’ +6 , the domain is {X | X € R} and the range is {y |y > x/g,y € R}.
The domains are the same because the entire graph of y = X* + 6 is above the X-axis.

The ranges differ because y = +/x* +6 has a minimum value of J6 .

d) Fory=0.5x*+ 3, the domain is {X | x € R} and the range is {y |y >3,y € R}.

Fory = +/0.5x* + 3, the domain is {X | X € R} and the range is {y |y > V3, y € R}.
The domains are the same because the entire graph of y = 0.5x* + 3 is above the x-axis.

The ranges differ because y = +/0.5x” +3 has a minimum value of V3.
Section 2.2  Page 87 Question 7

a) Fory=x*—25, the domain is {X | X € R} and the range is {y | y > 25,y € R}.
Fory = +/x* —25, the domain is {X | X<-5 and X> 5, X € R} and the range is
{yly=0,y € Rj.

The domains differ because y = v/X* — 25 is undefined for —5 < x < 5. The ranges differ
because y = m is undefined for y < 0.

b) Fory=x*+ 3, the domain is {X | X € R} and the range is {y | y >3,y € R}.

Fory = +/x* +3, the domain is {X | X € R} and the range is {y | y > V3, y € R}.
The domains are the same because the entire graph of y = x> + 3 is above the x-axis.

The ranges differ because y = +/X* +3 has a minimum value of V3.

¢) Fory=32—2x*, the domain is {X | x € R} and the range is {y | y <32,y € R}.
Fory = +/32-2x*, the domain is {X | -4 <x<4, X € R} and the range is
{y|0<y<.32,yeR}.

The domains differ because y = \/ﬁ is undefined for x < —v/2 and x> /2.

The ranges differ because y = \/ﬁ is undefined for y < 0 and has a maximum value

Of\/E.

d) Fory=5x*+ 50, the domain is {x | X € R} and the range is {y | y> 50,y € R}.

Fory = v/5%x* + 50, the domain is {X | X € R} and the range is {y |y > \/%, y € R}.
The domains are the same because the entire graph of y = 5x* + 50 is above the Xx-axis.

The ranges differ because y = /5> +50 has a minimum value of J50.
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Section 2.2  Page 87 Question 8

Section 2.2  Page 87 Question 9

a) and b)
i) i)
Yi=Hz-Yy

Vi=hz+Y

n=0 =4 n=n =-y

For f(x) = X* + 4, the domain is {X | X € R} Forg(x)= x* — 4, the domain is {X |x € R}
and the range is {y |y >4,y € R}. and the range is {y |y >-4,y € R}.

iii) iv)

V1= HE+Y Y= -Hx-y

n=10 =4 n=n =y

For h(x) = —x* + 4, the domain is For j(X) = —x* — 4, the domain is
{X|x € R} and the range is {X|x € R} and the range is
{ylys4,y € R}. {ylys4,y e R}

c) The graph of y =/ j(X) does not exist. This is because the entire graph of y = j(X) lies

below the x-axis. For j(X) = —x* — 4, there are no values of x for which Vx> —4 is
defined.
X ~4>0
x*>4
X' <—4
This is never true.
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d) The domains of the square root of a function are the same as the domains of the
function when the value of the function is greater than or equal to zero. The domains of
the square root of a function do not exist when the value of the function is less than zero.
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 is less than zero then the range is
undefined.

Section 2.2  Page 87 Question 10

a) Fory=x’—4, the domain is {X | x € R} and the range is {y | y>-4,y € R}.
Fory = /X’ —4 , the domain is {X | X <-2 and X>2, X € R} and the range is
{yly=0,y e R}.

b) The functiony = +x*> —4 is undefined for —2 < x <2 because y = X* — 4 is less than
zero. So, the domain does not contain this interval.

Section 2.2  Page 87 Question 11

a) I sketched the graph by locating key points, including invariant points, and
determining the image points on the graph of the square root of the function.

b) Fory = f(x), the domain is {X | X € R} and the range is {y |y >-1,y € R}.

Determine the equation of the parabola: y = %(X —1¥-lory= %Xz —X— % .

Use the quadratic formula or graphing technology to determine the zeros: X =1+ V2.
Fory= /f(X), the domainis {X|X<1— V2 andx>1+ \/E,X € R} and the range is

{yly=0,y e R}.
The domains differ because y = |/ f (X) is undefined for 1 — V2 <x<1++/2.The

ranges differ because y = |/ f (X) is undefined for y <O0.

Section 2.2  Page 88 Question 12
a) d*=(h+6378)" — 6378’

d?> = h? + 12 756h + 6378> — 6378>
d?> = h?+ 12 756h
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d= /h*+12 756h

The equation for the distance, in kilometres, to the horizon is d = \/h* +12 756h .

b) The domainis {h|h>0,h € R} and the range is {d |d >0, d € R}.

€) You can use a graph to find the distance to the horizon for a satellite that is 800 km
above Earth’s surface by finding the d-coordinate of the point where the h-coordinate is
800. In this case, d is approximately 3293. The distance to the horizon for this satellite is
approximately 3293 km.

d) If this function is not in context then the domain is {h|h<-12 756 or h>0, h € R}
and the range remains as {d |d >0, d € R}.

Section 2.2  Page 88 Question 13

a) No, I do not agree with Chris. The functiony = / f (X) is undefined for f(x) <0,
where f(X) represents the range of y = f(x), not the domain.

b) To determine whether a graph shows the function or the square root of the function,
check for points below the x-axis. If there are such points, the graph is of the function.
If there are not, then it could be a graph of the square root of the function.

Section 2.2  Page 88 Question 14

a) The radius of the iglu is 1.8 m. Any point on the
iglu will be at the end of the hypotenuse of a right
triangle, in which r* = h* + 2. So, v* = 1.8 — h’.

A function that gives the vertical height in terms of
the horizontal distance from the centre is

v=+/3.24—h".

b) The domainis {h|0<h<1.8, h € R} and the range is {v|0<v<1.8,v € R}. Both
variables represent distances and must be non-negative.

€) 1 m in from the bottom edge of the wall: h=0.8

V=1/3.24-0.28>
V=42.6

v=1.612...
The height of the iglu at a point 1 m from the bottom edge is approximately 1.61 m.
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Section 2.2  Page 88 Question 15

Step 1 Example:

7
|
Vg3l L | NV =Aad e
ATl TSN
AT INAN
< [ dARhRR >
|6 -al-2lo] | 2| X
v 18— be 2 v e 22 —
h 4

Step 2 The value of a determines the minimum value and the
maximum value of the domain: {X |-a<x<a, X € R}. It also determines the maximum
value of the range: {y|0<y<a,y € R}.

Step 3 Example: Choose a = 3. The equation for the function reflected in the x-axis is

y=—3-x.

VA

A
i

U
r

F 3

Ll
=Y

=L |

]
- [ o

v
The graph forms a circle.

Step 4 Example: The value of a has no effect on the domain: {x | x € R}. It does
determine the minimum value of the range: {y |y>a,y € R}.
\ L. [32.042

y
\%\y FVITHX y= 42_”2//
N N /7,

/4
y=+42"+X N /y:J12+X2

-6 -4 2 ) 4

Choose a = 3. The equation for the function reflected in the X-axis is

y=—3+x".
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y=+4/3" 4%

X

Section 2.2  Page 89 Question 16

a) Fory=4f(x+3),a=4,b=1,h=-3,and k=0. Fory = /4 f(X+3), use the mapping
x,y) — (X —3,@). So, the point (—24, 12) becomes (-27, \/E) or (27, 43 ).

b) Fory=1(4x),a=1,b=4,h=0,and k=0. Fory = —/ f (4X) +12, use the mapping
x,y) — (i X, —\N +12] . So, the point (-24, 12) becomes (-6, 12+ 12) or
(=27, 23 +12).

c) Fory=f(-(x-2))—-4,a=1,b=-1,h=2,and k =—4. For
y= —2\/ f(—(x—2))—4 +6, use the mapping (X, y) — (—X + 2,—2\/§ + 6). So, the point

(-24, 12) becomes (26, —2/12 +6) or (26, —4+/3 +6).

Section 2.2  Page 89 Question 17

a) Fory= 2,/f(x)—3, use the mapping b) Fory= —/2f(x—3), use the mapping

(X, y) — (x,2ﬁ—3). (X, y) — (x+3,—ﬂ).

_|,.".Jh _L,f,li._
S MIESiC]
4 4]
z el
{ 1 T T T } ': T T T T T T :'
—5—4—%&;/% 4 | 6 |x —5—4—2\2/24 & | x
T ({¥ 5 23 T
b

y .
TERHEE 3::7
w
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c) Fory= /-f(2x)+3, use the mapping d) Fory= {/2f(—x)—3, use the mapping
(X, y) — Gx,\/—yﬂj. (%) = (-x\2y-3).

L

g y:ﬂx}
glv+1x N

4
4

2

[V =
/u 16

L 4

v =—N2X) 13

4 JET

&
_,I:.'
.
e
\‘\
&
_L_
.
75|

Section 2.2  Page 89 Question 18

Example: First sketch the graph of y = 2f(x — 3). Next, sketch the graph of
y = /2 f(x-3) . Finally, reflect in the x-axis to get the graph of y = —/2 f(x-3).

Section 2.2  Page 89 Question 19

a) A formula for radius as a function of the surface area, SA, of a cylinder with equal
diameter and height, h = 2r, is

SA =2xr* + 2nrh

SA = 2ar? + 2ar(2r)

SA = 6nr’
on

/SA
r = -
67
b) A formula for radius as a function of the surface area, SA, of a cone with height three
times its diameter, h = 6r, is

SA= arvh®+r? +ar’
SA=nr./(6r)* +r* +ar’

SA = nr/37r% + nr?
SA::nﬁ(J§?+1)
SA )

n(\/ﬁ+1) o'
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SA

n(\/ﬁ+l)

r:

Section 2.2  Page 89 Question C1

Example: Choose key points on the graph of y = f(x). Transform the points using the
mapping (X, y) — (X, \/V ) Plot the new points and smooth out the graph.

Section 2.2  Page 89 Question C2

Example: The graph of y = 16 — 4X is a line with slope —4, y-intercept 16, and X-intercept

4. The graph of y = /16 —4x only exists when the graph of y = 16 — 4X is on or above the
x-axis. The y-intercept is 4 and the x-intercept stays the same. For x < 4, the points are

related by the mapping (X, y) — (X, \N ) .

Section 2.2  Page 89 Question C3
Example: No, it is not possible to completely graph the function y = f(X) given only the

graph of y = / f (X) . The graph of y = f(X) may exist when y < 0 but the graph of
y= 4/ f(X) does not.

Section 2.2  Page 89 Question C4

a)

% 4

V= (x— 1]"—4

L 4

b) Example: The functiony = (x — 1)* — 4 has domain {x | X € R} and range
{yly=—4,y eR}.

The function y = /(x—1)> =4 has domain {X | Xx<—1 and X >3, x € R} and range
{y|y=>0,y e R}. The points on the graph of y = (x — 1)* — 4 that are on or above the

X-axis become points (X,\/y) on the graph of y = \/(x—1)* -4 .
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Section 2.3 Solving Radical Equations Graphically

Section 2.3  Page 96 Question 1

a) The equation 2++/X+4 =4 can be solved by graphing the single function
y = —2++/X+4 : choice B.

b) The equation x—4 =+/Xx+4 can be solved by graphing the single function
y= X—4—-~/X+4: choice A.

€) The equation 2 =+/X+4 —4 can be solved by graphing the single function
y = +/X+4-6: choice D.

d) The equation vX+4 +2=X+6 can be solved by graphing the single function
y = +/X+4—-4-X: choice C.

Section 2.3  Page 96 Question 2

a) Vx+7-4=0 b) The x-intercept is 9.

VX+7=4
X+7=16
X=9

c) The solutions or roots of a radical equation are equivalent to the x-intercept(s) of the
graph of the corresponding radical function.

Section 2.3  Page 96 Question 3
a) The solution is X = 24.714. b) The solution is X~ —117.273.
T——nr
3= ’
Inkgrseckion Intgrseckiop—————
Ll M I I - [ o n="117.2727  WENE

c) The solution is X = £4.796.
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e
W=-y.7EERZZ IY=n

e
W=4.FHEEZLE |Y=0

d) No solution.

—

Section 2.3  Page 96

a)
2V3X+5+7=16
2/3X+5=9

2

)

=

+

W

Il
oo N
—_

3X+5=

(98]

>

Il
ENSEN

=<
I

—

[\®)

Question 4

b) The solution will be the x-intercept of
the graph, x = 5.083.

2ern ’f:

M= OEZZZEE [Y=0

The solution is X = 6—21 or X~ 5.083.

Section 2.3  Page 96

a) For \/2x—9:11,xz%

The solution is X = 65.

Question 5

Nk F 5@k op——
=gk Y=1i

I
i
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b) For 7=+12-x+4,x<12.

The solution is X = 3. L ""———______h

Igt-zr's-'.:i:ti-:-n

¢) For 5+25x+32 =12, x> 2. =
5 Tk
The solution is X = -3.95. lr./ - i

Inkerseckion
=-3.55 I|I=12

d) For 5=13-+/25-2x,x< % The solution is X =-19.5.

e}

-

Interseckion F
n=-1i8.Et Y=E

Section 2.3  Page 97 Question 6

a) For v5x* +11 =Xx+5, there are no restrictions on the variable.
V5 +11=x+5
5x* +11=x>+10x+25
4% —10x-14=0
2x+2)2x-=7)=0

2x+2=0 or 2Xx—7=0
2X=-2 2Xx =17
X=-1 x=Z

2
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b) For x+3=+/2x* -7, the restrictions on the variable are X < —@ or

>
Vv

I\JS‘
S

X+3=~/2X" -7

X*+6X+9=2x"-7
0=x>—6x-16
0=(x+2)(x—28)

X+2=0 or X—8=0
X=-2 X=8

¢) For v13—4x> =2—Xx, the restrictions on the variable are —

S
w
o5

&

13-4x> =2-x

13-4x* =4—4x+ X’
0=5x>—4x-9
0=(5x-9)(x+1)

or X+1=0

5x—-9=0
9 X=-1
9
5

5x

X orl.8

32 32 '

d) For x++/—-2x*>+9 =3, the restrictions on the variable are — 5 <x< 5

X+V=2x*+9=3

22X +9 =3-X
2X*+9=9-6X+X’
0=3x"—6X
0=3x(x-2)
3x=0 or Xx—2=0
X=0 X=2
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Section 2.3  Page 97 Question 7

a) For v8—Xx =X+ 6, the restrictions on the variable are X < 8.

J8—x=x+6
8—Xx=Xx"+12x+36 r
0=x>+13x+28 I!‘f.—-.ff
1354137 -4)28) o
200 = :

= Z13EV57 Interseckion

2 =-z.7zE0Bz [y=z.zPyoi7z
134457 —13-4/57

2 2
X~-2.7 X~-10.3
The solution is X = -2.7, as X = —10.3 is an extraneous root.

b) For 4 =x+2+/x—7 the restrictions on the variable are X > 7.

4=X+2Jx-7
4—X=2X=7

16— 8%+ x> =4x> —14 § /

0=3%x>+8x-30

‘< —8+.,/8% —4(3)(=30)
N 2(3)
L J424

6
. _ ~8%24/106

6
L —4£4/106
3
—4+/106 —4-106
ST o XTI

X=2.1 X~—4.8
There is no solution, as neither value of X meets the restriction.

V33 33

¢) For v/3x>—11=x+1 the restrictions on the variable are X < 3 or X > 3
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V3 =11=x+1

3x* —11=x>+2x+1
2x* =2x-12=0
X —Xx-6=0
(X+2)(x=3)=0
X+2=0 or X

X=-2
The solution is X = 3, as X

| > W
Il

0
3

—2 1S an extraneous root.

d) For x=+/2x> —8 +2 the restrictions on the variable are X <2 or X > 2.

X=+2X"-8+2

X—2=+/2x>-8
X' —4X+4=2x>-8
0=x*+4x-12
0=(x+6)(x-2)
X+6=0 or X—2=0
X=-6 X=2

The solution is X = 2, as X = —6 is an extraneous root.

Section 2.3

a) For 9.7=+6.2a+12.9,a~13.10.

Page 97 Question 8

e

Interseckion
n=iz:.n08c5ip1 Y¥=0.7°

b) For -12.9+7va+9.7=6.2,a~-2.25.
.-'

ol

Interseckion |
n=-c.cE4HEH IV=h.2
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e

S

Interseckion

n="E.2HBMNE Y= -H NNBRNE

¢) For 9.7=6.2—+/a’>—12.9 , there is no solution.

d) For v/2a®+9.7-129=a-6.2,a~-2.25o0ra~ 15.65.

Inkerseckion

Section 2.3

a) For 6++/x+4 =2, the restrictions on the variable

are X > 4.

6+VX+4=2
VX+4=-4

Page 97

n=if.B48742  Y=9.44874:8

Question 9

The square root of the expression cannot be negative.

There is no solution.

b) Yes, you can tell that this equation has no solutions by examining the equation.
As shown in part a), by noticing that isolating the radical expression equates it to

a negative value.

Section 2.3

Page 97

Question 10

Determine the point of intersection of the graphs of

N(t) = 1.3+t +4.2 and N(t) = 7.4.
Greg is correct. The entire population would be affected

after 6 years.
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Section 2.3  Page 97 Question 11

Determine the point of intersection of the graphs of

T=2m, /9—"8 and T = 2. The pendulum should be {//_,_/——‘
approximately 0.99 m, or 99 cm, in length. : 2

Section 2.3  Page 97 Question 12

a) Determine the point of intersection of the graphs of

d= ‘/% and d = 6.4. Since the value of the

b-coordinate is greater than or equal to 1000, a cable
with diameter of 6.4 mm will support a mass of 1000 kg.

b) Determine the point of intersection of the graphs of

d= ,/% and d = 10. Since the value of the

b-coordinate is 3000, a safe working load for a cable
with diameter of 10 mm is less than or equal to 3000 kg.

Section 2.3  Page 97 Question 13

Hazeem is incorrect. The equation \/F =9 has two solutions, while the equation
2

(\/;) =9 has only one.

Jx? =9 (&)2=9
x* =81 X=9
Xx=19

Section 2.3  Page 98 Question 14

Let X represent a real number.
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X=+X+1
x—1=+/x
X =2X+1=x
X =3x+1=0
X:_(_3)i ’(_3)2_4(1)(1) P R T
2(1)
Inkarsgckion
w3 £45 Mo EAB0ZY | [v=z.61B03Y
2
3+4/5 3-5
X= or X=——"-
2 2
X=2.6 Xx=0.4
Check:
Forx=2.6 Forx=0.4
Left Side Right Side Left Side Right Side
X Jx+1 X Jx+1
~2.6 ~~2.6+1 ~0.4 ~~+0.4 +1
~2.6 =~ 1.6
Left Side = Right Side Left Side # Right Side
The real number is 3 +2\/§ .
Section 2.3  Page 98 Question 15
a) Substitute m = 20. Determine the point of
intersection of the graphs of
d=3.69, /2—? and d = 3.2. The landing velocity for a
V Pl
20-kg object using a parachute that is 3.2 m in N H______‘
diameter is approximately 5 m/s. Intcrscction
n=E1ER9:18 Y=Z¢:
b) Substitute v = 2. Determine the point of intersection
m F '\-.-'\—I-'-'-'_F
of the graphs of d = 3.69\/; and d = 16. The landing
velocity for a 2 m/s and a parachute that is 16 m can
carry a parachutist with a maximum mass of
approximately 75 kg. Intersection——"
n=rL.2nknAl Y=im
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Section 2.3  Page 98 Question 16

Substitute (-1, 1) intoy = /-3(X+C) +C.
1=4/-3(-1+c)+cC

1-c=+3-3c
1-2c+c¢*=3-3c
c’+c-2=0

(c+2)(c-1)=0

c+2=0 or c—-1=0

c=-2 c=1
The solutions arec=-2and c = 1.

- _ -

Intcrseckion [ Intcrseckion [
=g =1 =i =1

Example: If the functiony = /-3(X+C) +C passes through the point (0.25, 0.75), what
is the value of c?

Section 2.3  Page 98 Question 17

Given A =900 and a = 60. Let ¢ = 2b. Then, s = 30 +1.5b. Substitute into Heron’s
formula.

A= /s(s—a)s—b)(s—c)
900 = /(30 +1.5b)(30 +1.5b — 60)(30 + 1.5b —b)(30 +1.5b — 2b)
900 = /(30 +1.5b)(—30 +1.5b)(30 + 0.5b)(30 — 0.5b)

900 = \/(2.25b2 —900)(900—0.25b%)
Graph the two functions.

A A

Inkersgckion Inkerseckion

EC] ] 2 ek Bt ] T AEEE 0100z LY=a0)
Ifb~30.7, thenc = 61.4. If b~ 55.3, thenc = 110.6.

The lengths of the three side of the triangle are 60 cm, 30.7 cm, and 61.4 cm
or 60 cm, 55.3 cm, and 110.6 cm.
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Section 2.3  Page 98 Question C1

The x-intercepts of the graph of a function are the solutions to the corresponding
equation.

Example: A graph of the function y = +/X—1—2 would show that the x-intercept is 5. The
equation that corresponds to this function is 0 = +/X—1—-2 and its solution is 5.

Section 2.3  Page 98 Question C2

a) Let v represent the speed, in metres per second. Let d represent the depth of the water,
in metres. Then, a function for the speed of a tsunami is v = +/9.8d

b) Substitute d = 2500 into v= +/9.8d .
v =1/(9.8 m/s>)(2500 m)

V= 4/24 500 m?/s?

v=156.5m/s
c) Graphically: Determine the point of intersection of | =
the graphs of
v=4/9.8d andv=200.
Algebraically: Ihberseckion
200 = +/9.8d H='-IIIIE:I..53IE.'-' Y=zon

40 000 =9.8d

d= 40 000

9.8
d = 4081.6

The depth of water that would produce a speed of 200 m/s is approximately 4081.6 m.
d) Example: In this case, I prefer the algebraic method because it is faster than graphing

with technology, where I have to adjust window settings to locate the point of
intersection.

Section 2.3  Page 98 Question C3

Radical equations only have a solution if the graph of the corresponding function has an
x-intercept. For example, y = JX+4 and Yy =+/X+4 +4 have no solutions because their
graphs have no X-intercepts.
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Section 2.3  Page 98 Question C4

Extraneous roots may occur when solving equations algebraically. For example, a
possible solution may not meet the restrictions on the variable in the square root or a
check of the solution may yield an extraneous root. An extraneous root can also be

identified by graphing.

Extraneous roots of a radical equation may occur anytime an expression is squared. For

example, x> = 1 has two possible solutions, X = +1.

Chapter 2 Review

Chapter 2 Review  Page 99 Question 1
a) I'F X
X y= \/; H v x
0 0 5] (9 3)
1 1 (4)2)
¢ (1) .
4 2 “To| [ 24 6o 10|
9 3 :

domain {X| x>0, x € R}
range {y |y >0,y € R}

The restriction on the domain is because the radicand must be greater than or equal to
zero. All x- and y-values in the table are within the domain and range, respectively. The
graph exists in quadrant I, as defined by the domain and range.

domain
{X|x<3,x € R}
range {y |y >0,y € R}

b)

X y=+3-X )

3 0 1,2 2T

2 1 A EEET: B0)
-1 2 MR ul 2 | 4 l%
—6 3

The restriction on the domain is because the radicand must be greater than or equal to
zero. All x- and y-values in the table are within the domain and range, respectively. The
graph extends from quadrant I to quadrant II, as defined by the domain and range.

domain
{X|x>-3.5,x € R}
range {y|y>0,y R}

C) 7
X |y=A+2x+7 3_4
-3.5 0 V=ax k7
-3 1
—-1.5 2
1 3
2 | 46 |
w
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The restriction on the domain is because the radicand must be greater than or equal to
zero. All x- and y-values in the table are within the domain and range, respectively. The
graph extends from quadrant II to quadrant I, as defined by the domain and range.

Chapter 2 Review  Page 99 Question 2

a) Fory= 5Vx+20,a=5,b=1,h=-20,and k= 0. The graph of y = JX is vertically
stretched by a factor of 5 and translated 20 units to the left.
domain {X|Xx>-20,x € R}, range {y|y >0,y € R}

b) Fory= m—& a=1,b=-2,h=0,and k =-8. The graph of y = JX s
horizontally stretched by a factor of 0.5, reflected in the y-axis, and translated 8 units
down.

domain {X | X<0,x € R}, range {y|y>-8,y € R}

c) Fory= — %(X—ll),aZ—l,bZé,h=11,andk=O.Thegraphofy= Jx is

reflected in the x-axis, horizontally stretched by a factor of 6, and translated 11 units to
the right.
domain {x|X>11,x € R}, range {y|y<0,y € R}

Chapter 2 Review  Page 99 Question 3

a) For a horizontal stretch by a factor of 10 and a vertical translation of 12 units up,

b= %, k =12, and the equation of the transformed functionisy = , /% X+12.

domain {X|X>0,x € R}, range {y|y>12,y € R}

b) For a vertical stretch by a factor of 2.5, a reflection in the X-axis, and a horizontal
translation of 9 units left, a =-2.5, h = -9, and the equation of the transformed function is

y= -2.5JX+9.

domain {X|X>-9,x € R}, range {y|y<0,y € R}

c) For a horizontal stretch by a factor of % , a vertical stretch by a factor of 2i0 ,a

reflection in the y-axis, and a translation of 7 units right and 3 units down, a = % ,

b= —% ,h="7,k=-3, and the equation of the transformed function is
1 2
= — |-Z(x=7)-3.
Y=35\"3 (x=7)

domain {X|X<7,Xx € R}, range {y|y>-3,y € R}
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Chapter 2 Review  Page 99 Question 4

a) domain {X |x>1,X € R}, range {y |y <2,y € R}
¥ ¥ =F —'\lﬁ— 2
> (12

"‘ﬂl 2| a4l &%

b) domain {X|x<0,x € R}, range {y|y>-4,y € R}
YV
2

"

< _IE _l4 _I 0
W= F—x + 4 Hk-1
(0 4)

Lal
k

B 4

€) domain {X|Xx>-3,Xx € R}, range {y|y>1,y € R}
-wk/,///)

Y V=N 3+

{—3,1)%

.
]

=Y

Gz o [ 2466
: 4

Chapter 2 Review Page 99 Question 5

Fory= -2/3(x-4)+9,a=-2,b=3,h=4, and k=9. The graph of y = \/; is vertically
stretched by a factor of 2, reflected in the x-axis, horizontally stretched by a factor of % ,

and translated 4 units to the right and 9 units up.
Domain is affected by the values of b and h: {x | x>4,x € R}
Range is affected by the values ofaand k: {y |y <9,y € R}

Chapter 2 Review  Page 99 Question 6

a) For S(t)= 500+100+/t ,a=100,b= 1, h=0, and k = 500. The graph of y = /t is
vertically stretched by a factor of 100 and translated 500 units up.

b) Since the endpoint of the graph is (0, 500), the minimum sales of the new product is
500 units. Sales will continue to increase with each day.
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S
1200

00

Sif) = 500 + 1001

>991/0,500)

0 50 | 100150 t
s 4

€) domain {t|t>0,t € R}, range {S|S>500,S € W}
The domain represent time, so it is non-negative. The range represents number of units
sold, which is a minimum of 500 units.

d) Substitute t = 60 into S(t) = 500+100~/t .

S(60) = 500+ 100/60
S(60) =1274.596...
After 60 days, approximately 1274 units will be sold.

Chapter 2 Review  Page 99 Question 7

a) Compare key points on the graph of y = JX and their image points on the given

graph.
(0,0) — (-3,2)
(1,1)—>(1,3)

4,2)— (13,4)
The overall width has changed, so the graph has been horizontally stretched by a factor
of 4. From the endpoint, the graph has been translated 3 units to the left and 2 units up.

So,a=1,b= %, h =-3, k=2, and the equation of the transformed graph is

y= ,/%(x+3)+2.

b) Compare key points on the graph of y = JX and their image points on the given
graph.

(0,0) — (-4, 3)

(1,1)—> (3, 1)

4,2) — (0,-1)

9,3) — (5,-3)

The overall height has changed, so the graph has been vertically stretched by a factor
of 2. From the general shape, the graph has been reflected in the X-axis. From the
endpoint, the graph has been translated 4 units to the left and 3 units up. So, a =-2,

b=1, h=-4, k=3, and the equation of the transformed graph is y = —2+/X+4 +3.
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c) Compare key points on the graph of y = JX and their image points on the given
graph.

(0,0) — (6,-4)

(L) —(@2,4%

4,2) — (-3,8)

The overall height has changed, so the graph has been vertically stretched by a factor
of 4. From the general shape, the graph has been reflected in the y-axis. From the
endpoint, the graph has been translated 6 units to the right and 4 units down. So, a =4,

b=-1, h=6,k=-4, and the equation of the transformed graph is y = 4,/—(X—6) —4.
Chapter 2 Review  Page 100 Question 8

a) Fory=x-2, the domain is {x | X € R} and the range is {y |y € R}.

Fory= m, the domain is {X | X>2, x € R} and the range is {y |y >0,y € R}.
The domains differ because y = JX=2 is undefined for x < 2.

The ranges differ because y = JX=2 is undefined for y <O0.

b) Fory =10 —x, the domain is {X | X € R} and the range is {y | y € R}.

Fory = +/10—x, the domain is {X| X< 10, X € R} and the range is {y |y >0,y € R}.
The domains differ because y = /10— X is undefined for x > 10. The ranges differ
because y = /10— X is undefined for y <0.

c) Fory=4x+ 11, the domain is {X | X € R} and the range is {y |y € R}.
Fory = +/4x+11, the domain is {X | X > —1741,X € R} and the range is {y |y >0,y € R}.

The domains differ because y = v4Xx+11 is undefined for x < —1741 . The ranges differ
because y = v4Xx+11 is undefined fory <O0.
Chapter 2 Review  Page 100 Question 9

a) I sketched the graph by locating key points, including invariant points, and
determining the image points on the graph of the square root of the function.

FJV

[

=
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b) Since the graph of y = f(X) is on or above the X-axis for X > —6, the graph of
y =4/ f(X) exists only for these values.

c) Fory =f(x), the domain is {X | X € R} and the range is {y |y € R}.

Fory= m, the domain is {X | X>—6, X € R} and the range is {y |y >0,y € R}.
The domains differ because y = m is undefined for X <—6.

The ranges differ because y = m is undefined for y <O0.

Chapter 2 Review  Page 100 Question 10

a) Fory=4—x the domain is {X | X € R} and the range is {y | y <4,y € R}.
Fory= \/ﬁ , the domain is {X | -2 <x <2, X € R} and the range is
{y|0<y<2,yeR}.

The domains differ because y = \/m is undefined for x < -2 and X > 2. The ranges
differ because y = \/m is undefined for y < 0 and has a maximum value of 2.

b) Fory =2x*+ 24, the domain is {x | x € R} and the range is {y | y > 24,y € R}.

Fory = /2X*> +24 , the domain is {X | X € R} and the range is {y |y > \/ﬁ, y € R}.
The domains are the same because the entire graph of y = 2x* + 24 is above the X-axis.

The ranges differ because y = v/2x* +24 has a minimum value of J24.

¢) Fory=x*—6x (ory=(x—3)*—9), the domain is {X | X € R} and the range is
{yly=-9,y e R}.

Fory = /x> —6X , the domain is {x | X< 0 and x> 6, X € R} and the range is
{yly=0,y e R}.

The domains differ because y = v X* —6X is undefined for 0 < x < 6. The ranges differ

because y = v X* —6X is undefined for y < 0.
Chapter 2 Review  Page 100 Question 11

a) Use the Pythagorean theorem because the ladder forms a right triangle with the
ground and the wall. An equation to represent h as a function of d is h = /625 -d* .

b) The domain is hith £/G26— | |h4(d 25)
{d|—25§d§25,deR}and el
the range is {h| 0 <h <25,h € R}.
HH
[—£5/0) [25.0)

130 20 Lo |o 10|20 30|49
w
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c) Since h and d represent distances, the values must be non-negative. So, the domain
becomes {d | 0 <d <25,d e R} to represent the distances of the ladder from the base of
the wall. The range represents scenarios from the ladder lying on the ground to flat

against the wall.

Chapter 2 Review  Page 100 Question 12

a) b)

Al
. e

s

x
4
w
Chapter 2 Review  Page 100 Question 13
a) Vx+3-7=0
X+3=7
X+3=49
X =46
el
H=4E =i

b) The x-intercept is 46.

c) The solutions or roots of a radical equation are equivalent to the x-intercepts of the

graph of the corresponding radical function.

Chapter 2 Review  Page 101 Question 14

-

=l
L
[ET

?iuzBE [v=n

L |
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b) The solution to 50 =12++/8—-12x is X~—-119.667.
=T [

Intepseckion
u=-119.B667 4=E0

¢) The solution to V2x>+5 =11 is X~ —7.616 and X = 7.616.

RSV S i S—

-

Interseckion | Interseckion |
n=-r.BlEsms Iv=1l n=r.mlss7=1 1v=1d

Chapter 2 Review  Page 101 Question 15

Solve 9=./2(9.8)h .
9=./2(9.8)h
81=19.6h

81
“196

h=4.132...
At a height of approximately 4.13 m, the water is flowing out at 9 m/s.

Chapter 2 Review  Page 101 Question 16

a) For /5x+14 =9, the restrictions on the variable are X > —% .

Jsx+14=9

S5x+14 =81

: L
5X:67 :-'--'_____—I—__'_
=7 ol
5
Xx=134
The solution is X = 13.4.

Interseckion
w=lzy

b) For 7++/8—x =12, the restrictions on the variable are X < 8.
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T+N8=X=12 f
=—_:|" [

(_8_)(:5 .\.—\_____—:‘——\___\.‘.
8—x=25 E

Xx=-17
The solution is X =—17.

Intgrseckion [
n="1/ =iz :

€) For 23—4+/2x—10 =12, the restrictions on the variable are X > 5.

23-442x-10 =12

—42x-10 =11 _
\/2x—10=14—1 [ "-\
2x—-10=121 |
16 Inkerseckion
1
oy 281 H=B.7BiZE  v=iz
16
281
X=—0o0
32

The solution is X = % ,or X=8.781.

d) For x+3=4/18-2x", the restrictions on the variable are -3 <x < 3.
X+3=+/18-2x%>

X>+6X+9=18-2x>

3* +6Xx-9=0

X*+2x-3=0

(X+3)(x-1)=0
X+3=0 or X—1=0
=-3 x=1

The solution is X =-3 and x = 1.

Inke -z::I:i-E-n Ir;t-zr's-z::ti-s-n
==z Y=n n=1 Y=y
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Chapter 2 Review  Page 101 Question 17

a) For 3++/x—1 =X, the restrictions on the variable are X > 1.

3+VX-1=X
Jx-1=x-3
X—1=%x"-6X+9
0=x"-7x+10
0=(x—2)(X—5)
X—2=0 or X—=5=0
X=2 X=35

Since the solution found algebraically is X = 2 and X = 5, Jaime most likely used this
approach.

b) Since the solution found graphically is X = 5, Carly most likely used this approach.

=

Inkerseckion
n=E V=K

c) Atid most likely made an error, since X = 2 is an extraneous root.

Chapter 2 Review Page 101 Question 18

a) Substitute r = 5.2 into S(r) = nrv36+r’ .
5(5.2) = n(5.2)v/36+5.2

S(5.2) = 5.2nV63.04

S(5.2) =129.706...

For a tipi with radius 5.2 m, the minimum area of canvas required for the walls is 130 m?,
to the nearest square metre.

b) Solve 160 =mrv/36+r? graphically. If 160 m* of r 7

canvas form the wall of a tipi, then the radius will be
approximately 6.0 m.

Interseckion |
n=a.00iY0E? |Y=160
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Chapter 2 Practice Test

Chapter 2 Practice Test Page 102 Question 1

The points on the graph of y = |/ f (X) , where it exits, have the same X-coordinates as
points on the graph of y = f(X) but the y-coordinates are \/9 fx=0,f(x)=1 and

\ F(X) =1. The point (0, 1) is on the graph of y = / f (X) : choice B.
Chapter 2 Practice Test Page 102 Question 2

To solve v/2x—5 =4 graphically, find determine the x-intercepts of the corresponding
graph y = +/2x—-5—4: choice A.

Chapter 2 Practice Test Page 102 Question 3

For a radical function with domain {X |Xx>5,x € R},a=1and h=>5.
For a radical function with range {y |y>0,y € R},b=1and k=0.

The equation of this function is f(X) = VX -5 : choice A.

Chapter 2 Practice Test Page 102 Question 4

For a horizontal stretch by a factor of 6, b = % and the resulting functionisy = , /é X :

choice C.
Chapter 2 Practice Test Page 102 Question 5

Compare key points on the graph of y = VX and their image points on the given graph.
(0,0) — (0, -2)

(1,1) - (-1,-1)

4,2) — (-4,0)

The overall width and height have not changed, so the graph has not been stretched
horizontally or vertically. From the orientation of the graph, it has been reflected in the
y-axis. From the endpoint, the graph has been translated 2 units down. So,a=1,b=-1,

h =0, k =-2, and the equation of the transformed graph is y = +/—X —2: choice D.
Chapter 2 Practice Test Page 102 Question 6

Fory= \/;, the domain is {X | X >0, x € R} and the range is {y |y >0,y € R}.
Fory=+/5x+8,a=1,b=5,h=0, and k= 8. The graph of y = v/ is horizontally
stretched by a factor of 0.2 and translated 8 units up. The domain remains as

{X| x>0, x € R} but the range becomes {y |y > 8,y € R}: choice B.
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Chapter 2 Practice Test Page 102 Question 7

The solution is X =~ —16.62. .

Intepseckion—™"
w=-1p.51E= %= El:l

Chapter 2 Practice Test Page 102 Question 8

Compare key points on the graph of y = JX and their image points on the given graph.
(0,0) — (0, 0)

1, H)— (1,4

4,2) > (4,8)

9,3)— (9, 12)

The overall height has changed, so the graph has been vertically stretched by a factor

of 4. From the general shape, the graph has not been reflected in an axis. From the
endpoint, the graph has not been translated. So,a=4,b =1, h=0, k=0, and an equation

of the transformed graph is y = 4/x . The equation of the function can also be

represented as Yy = /16X, a horizontal stretch by a factor of %

Chapter 2 Practice Test Page 102 Question 9

Fory =7 —X, the domain is {X | X € R} and the range is {y | y € R}.

Fory= m,thedomainis {X|x<7,x € R} and therange is {y |y >0,y € R}.

The domains differ because y = J7=x is undefined for x > 7. The ranges differ because
y= J7—x is undefined for y<O0.

Chapter 2 Practice Test Page 102 Question 10

For f(x) = 8 — 2x%, the domain is {x | x € R} and the range is {y |y <8,y € R}.
Fory = +/8—2x*, the domain is {X | -2 <X <2, X € R} and the range is
yl0<y<+B8,yeR}.
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Chapter 2 Practice Test Page 102 Question 11

Solve v12-3x* = x+2 using two graphical methods.
Graph the corresponding functions y = v/12—-3x> and y = X + 2 and determine the

oint(s) of intersection.

-
-

Ir;t-zr"s-zi:ti-s-n .
=i n=1 .~ k]
The solution is X =-2 and X = 1.

TnEersection
M=z

Graph the corresponding function y = v/12—3x*> —x—2 and determine the X-intercept(s).

= fii2-Hel-H-2 = fii2-Hel-H-2
= V=i =1 V=i

The solution is X =—-2 and X = 1.

Chapter 2 Practice Test Page 102 Question 12

For 4++/Xx+1 = X, the restrictions on the variable are X > —1.

4+X+1 =X
Ix+1=x-4 : Fii
X+1=x*-8x+16 T
0=x"-9x+15
—(-9) +/(-9)> —4(1)(15) -
X= Interseckion |
2(1) w=h.7/91z878 1V=k.7/91z87H
L 9E21
2
9+J§I 9—v6T
X= or X=
2 2
X~6.8 X~2.2

The solution is X = 6.8, as X = 2.2 is an extraneous root.
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Chapter 2 Practice Test Page 103 Question 13

a) ForS=+/255d ,a=1,b=255,h=0,and k= 0. The graph of S = Jd is horizontally
stretched by a factor of L

255
b) The length of skid mark expected SA

from a vehicle travelling at 100 km/h is
approximately 39 m.

S=100 (39,100) _br

Chapter 2 Practice Test Page 103

a) Fory= —/2x+3,a=-1,b=2,h=0,
and k = 3. The graph of y = IX is
reflected in the x-axis, horizontally

stretched by a factor of % , and translated

3 units up.
€) domain {x|Xx>0,x € R}, range {y|y<3,y € R}

d) The domain remains the same as that for y = JX, since b> 0 and h = 0. The range
differs from that for y = v/x , since a < 0 and k = 3.

e) The equation 5++/2X =8 can be solved by graphing the corresponding function
y = —J/2X +3 and determining its X-intercept.

Chapter 2 Practice Test Page 103 Question 15

I sketched the graph by locating key }é 4
points, including invariant points, and

determining the image points on the

graph of the square root of the function.

V=1
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Chapter 2 Practice Test Page 103 Question 16

a) Consider the right half of the roof. The endpoint is (5, 0), soh =5 and k=0. The
function is reflected in the y-axis, so b =—1. To determine the value of a, substitute the

coordinates of the maximum point of the roof, (0, 5), into y = a/—(X-5) .

5= a/-(0-5)
5= a\/g
a=+/5

A function where y represents the distance from the base to the roof and X represents the

horizontal distance from the centre is y = (\/g )«/—(X -5).

b) For this situation, the domain is {X | 0 <X <5, x € R} and the range is
{y|0<y<5,y € R}. The domain cannot be negative nor greater than the radius of the
base, or 5. The range cannot be negative nor greater than the height of the roof, or 5.

c) The approximate height of the roof at =10 - ({z-2E1
a point 2 m horizontally from the centre |
of the roof is 4.58 m. J.-'"-- [ ]
H=Z =y, CEZERE?
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