Chapter 7 Absolute Value and Reciprocal Functions
Section 7.1 Absolute Value

Section 7.1  Page 363 Question 1

a) 19/=9
b) 10/=0
c) -71=17

d) |-4.728| =4.728

e) 6.25| = 6.25
1| 1
5—|=5—
0 a5

Section 7.1  Page 363 Question 2

First, evaluate each number and express it in decimal form.

08=08 11 |[2(=2P|=06 -04 ‘—1%‘ =1.25 0.8

3

, and |-2|.
5

The numbers from least to greatest are —0.8, —0.4, ||, |0.8|, 1.1,

L
4

Section 7.1  Page 363 Question 3

First, evaluate each number and express it in decimal form.

24 |1.3]=13 i 14  -19 |-0.6/=0.6 1i =11 22
5 10

The numbers from greatest to least are 2.2, —% ,|1.3], 1% , |-0.6|,—-1.9, and -2.4.
Section 7.1  Page 363 Question 4
a) [8—15[=-7 b) [3] - |-8[=3-8

=7 =-5
c) [7-(3)=[7+3 d) 2-53)=[2-15|

=[10] = |-13|

=10 =13
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Section 7.1  Page 363

a) distance AC:

2.1 - (=6.7)|=[2.1+6.7
= 8.8
=8.8

b) distance BD:

5.8 —(=3.4)| =15.8 + 3.4
=19.2]
=9.2

Section 7.1  Page 363

a) 2(-6 - (-1D) =2(-6 + 11|)

Question 5
A B . C D
—67 —34 0 2.1 5.8

¢) distance CB:
3.4 -2.1| = -5.5|
=5.5

Question 6

d) distance DA:
6.7 — 5.8| = [-12.5]
=12.5

b) |-9.5/—|12.3|=9.5 - 12.3

=2l5] =-2.8
=2(5)
=10
c) 3 1 +5 3 23(1J+5(§]
2 4 2 4
3 15
=—4—
2 4
6 15
=—4+—
4 4
_2
4
d) 3(-2)*+5(=2)+7|=]12-10+7|
=19
=9
e) F4+13|+16—(-9)|—|8—17|+|-2|=19| + |15] - |-9| + 2
=9+15-9+2
=17
Section 7.1  Page 363 Question 7
Examples:
a) 8-3|=15] b) 12— (=8)|=120] c) 2-9= -7
=5 =20 =7
d) |-7-15[=]-22] e) la—b| f) Im—n|

=22
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Section 7.1  Page 364 Question 8

Let T] = —11, Tz = 7, and T3 =-9,
To =T +[T5 - Ty
=[7-C1D[+ 97
= |18| +|-16]
=18+16
=34
The total change in temperature for the day is 34 °C.

Section 7.1  Page 364 Question 9

Example:

LetTAo=0,Tg=10,Tc=17, Tp =30, Tg =42, T =55, T =24, and Tgr = 72.
|TA — TG| + |TB — TGl + |Tc — TGl + |TD — TGl + |TE — TG| + |T1: — TG| + |TGR — TGl

=1|0—24|+ |10 = 24| + |17 — 24| + |30 — 24| + |42 — 24| + |55 — 24| + |72 — 24|

= |-24| + |-14] + |-7| + 6] + |18] +|31| + |48|

=24+14+7+6+18+31 +48

=148

The total distance is 148 km.

Section 7.1  Page 364 Question 10

Let DCL = 51, DLR = 496, DW = 918, DBC = 1202, DH] = 1016, and DD] = 1422.
IDLr — Dci| + |Dw — Dir| + |Dec — Dw| + |Duy — Dgc| + |Dpy — Dyl

=1496 — 51| +|918 — 496| + {1202 — 918| + |1016 — 1202| + |1422 — 1016

= |445| + |422| + |284| + |-186| + [406|

=445+ 422 + 284 + 186 + 406

=1743

The total distance is 1743 miles.

Section 7.1  Page 365 Question 11

Let B; =359.22, B, =310.45, B3 =295.78, B4 = 513.65, and Bs = 425.59.
B2 —Bi| + [B3 — By + [Bs — B3| + [Bs — Byl
=1310.45 —359.22| +1295.78 — 310.45| +|513.65 — 295.78| + |425.59 — 513.65|
= |-48.77| + [-14.67| + |217.87| + |-88.06|
=48.77 + 14.67 + 217.87 + 88.06
=369.37
The total change in Vanessa’s bank balance is $369.37.

b) The net change is the change from the beginning point to the end point. The total
change is all the changes in between added up.
Bs —B; =425.59 —359.22
=066.37
The net change in Vanessa’s bank balance is $66.37.
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Section 7.1  Page 365 Question 12

| crest height — trough height |
2

a) Amplitude =

172
2
_115]

15

| crest height — trough height |

b) Amplitude = 5

_190-(=90)|
2
1180

2
180
2
=90

| crest height — trough height |
2

_[1.25-(-0.5) |

SR T—

1.75]

c) Amplitude =

_.
J
‘ml\"

oo N

=0.875

Section 7.1  Page 365 Question 13

Let C; =0, C, =500, C3 =900, C4 = 1600, and Cs = 2000.
C4 = Ci| +]C5 = G4 +]C5 — C5| +|C2 - G
= [1600 — 0| + (900 — 1600| + [2000 — 900] + |500 — 2000
= [1600| + |-700] + [1100| + |-1500]
=1600 + 700 + 1100 + 1500
=4900
The total change travelled by the race organizer is 4900 m or 4.9 km.
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Section 7.1  Page 365 Question 14

a) Let Er =440 and Ew = 2089.
Ew — Er = 2089 — 440
= 1649
The net change in elevation from Fairbanks to Whitehorse is 1649 ft.

b) Let Ec =935, Ecc =597, and Epc = 1050.
|Ec — Ef| + |[Ecc — Ec| + |[Epc — Ecc| + |[Ew — Enc|
=935 —440| + 1597 — 935| + [1050 — 597| +|2089 — 1050
= |495| + |-338| + |453| + [1039|
=495 + 338 + 453 + 1039
=2325
The total change in elevation from Fairbanks to Whitehorse is 2325 ft.

Section 7.1  Page 365 Question 15

LetV;=7.65,V,=7.28,V;=8.10,V4=X,and T = 1.55.
T= ‘Vz—V1| + |V3 —V2| + |V4—V3|

1.55 =7.28 — 7.65| +[8.10 — 7.28| + [x — 8.10|

1.55=-0.37| +0.82| + [x — 8.10|

1.55=0.37+0.82 + |x — 8.10|

0.36 = |x — 8.10]

The stock dropped $0.36.

Section 7.1  Page 366 Question 16

a) LetD;=2,D,=7,D3=3,D4=X, and T=15.
T=|Dy—Dy|+|D3—Dy| + |Ds — Ds|

15=1{7=2|+3=7|+x-3|

15=5|+ |-4| + |x - 3

I5=5+4+|x-3|

6 =|x—3|

Toby travels 6 km in the last interval.

b) At the end of the scavenger hunt Toby is at 3 + 6, or the 9-km marker.

Section 7.1  Page 366 Question 17

a) Mikhala: Jocelyn:
2.5+ 132 + -5 + 7.1 (-2.5)% + 3%+ (=5)* + 7.17
=25 +3"+5"+7.1° =6.25+9 +25+50.41
=6.25+9+25+50.41 =16.25| + 9] + [25] + |50.41|
=90.66 =6.25+9+25+50.41
=90.66
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b) It does not matter the order in which you square something and take the absolute
value of it.

c) This is always true. The result of squaring a number is the same whether the original
number is positive or negative.

Section 7.1  Page 366 Question 18

a) Michel has applied the definition of absolute value to [X — 5| by writing it as a positive
and a negative case.

KT ifx>T 2x—1,ifle
b) i) |x—7|:{7 ’.f _7 i) |2x—1]= :
TX X< 1-2x,if X < —
2
- 3—X,1fXS3 . . 2 . ..
i) [3—-x|= ) IV) Since |X° + 4] is always positive.
Xx—3,ifx>3

X+ 4] =x"+4
Section 7.1  Page 366 Question 19

a) Example:
2] =—(-2) 2l =—2)
=2 #-2
To determine the absolute value of a number, keep the sign for positive values but change
the sign for negative values.

Section 7.1  Page 366 Question 20
Let D, =45,D,=67,D3;=32,Ds=58.

|D2 — Dy| + [D3 — Do| + |Ds — D3|
— |67 — 45| + [32 — 67| + |58 — 32|

=122| + |-35| + |26
=22+35+26
=83

The oil drop travels a total distance of 83 mm.

Section 7.1  Page 366 Question 21

Example: distance from a location and not the direction

Section 7.1  Page 366 Question 22

Example: I think a signed value would be more appropriate. It would then indicate

direction as well: positive for up and negative for down. The velocity of the object at the
top of its flight would have to be zero.
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Section 7.1  Page 367 Question 23

_172+181+178+175+180+168+177+175+178
9

a) mean

1584
9
=176
The mean height of the players is 176 cm.

b) [172 -176|=4 |181—176/=5
1168 — 176/ =8 [177 - 176/ =1
A+5+2+1+4+8+1+1+2=28

1178 — 176|=2 [175- 176/ =1
1175 -176|=1 [178 — 176/ =2

0 23111
9

d) The result in part ¢) means that the typical player’s height is within 3.11 cm of the
mean height.
Section 7.1

Page 367 Question 24

a) i) Substitutea=2,p=-1, and q=-38. il) Substitutea=-1,p=-2,and q=9.

1180 — 176| = 4

x—pt [
a
X=-1+ :%
2
x=—1+-/4
X=-11£2

The zeros are X =1 and X = -3.

The zeros could be verified by substituting the values into the quadratic function or by
graphing and determining the X-intercepts.

x—pt |19
a
X=-2% fw
-1
x=-2+/9
X=-2%3

The zeros are X =1 and X = -5.

b) Using the equation form part a), substitute a=4, p=3, and q = 16.

g

a

g

X=p*

X=3+

4

x:3iJZ

X=3+2

X=5 or Xx=1
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From the values of the parameters, the graph of this parabola opens upward and has its
vertex above the x-axis. This means it has no X-intercepts, or zeros of the function. So, the
equation from part a) can only be used for quadratic functions in vertex form that actually
have zeros.

Section 7.1  Page 367 Question 25

Example: /x* is always positive, as is |X|.

Section 7.2 Absolution VValue Functions

Section 7.2  Page 375 Question 1

2)

X | y=1() | y=I[f(x)|
-2 -3 -3]=3
-1 -1 =1

0 1 =1

1 3 3=3

2 5 5=5

b)

X | y=1() | y=I[f(x)|
) 0 0[=0
-1 -2 [-2[=2

0 ) -2[=2

1 0 0[=0

2 4 4] =4

Section 7.2  Page 375 Question 2
The corresponding point for (5, —8) on the graph of y = |f(X)| is (-5, 8).
Section 7.2  Page 75 Question 3

The corresponding x-intercept for (3, 0) on the graph of'y = [f(X)| is (3, 0). The
corresponding y-intercept for (0, —4) on the graph of'y = |f(X)| is (0, 4).

Section 7.2  Page 375 Question 4

The corresponding X-intercepts for (2, 0) and (7, 0) on the graph of y = [f(X)| is (-2, 0)
and (7, 0). The corresponding y-intercept for [0, —%) on the graph of'y = [f(X)] is (0, %) .
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Section 7.2  Page 376 Question 5

Reflect in the Xx-axis the part of the graph that is below the Xx-axis.

a) b)
i’z 3 |V A
s 4. "'f
N
VTl [ A [
B = = \ ‘,fJ == |_]|:x
[ | o] i
< a2 > RFAR \( 4 | x
‘—_l,l' =+ _ﬁX] 2 z ¥+ .frx]

Y h 4

Section 7.2  Page 376 Question 6
Use a table of values to sketch each graph.

a) X-intercept: 3, y-intercept: 6
domain: {x|Xx € R}, range: {y|y>0,y € R}

b) X-intercept: —5, y-intercept: 5
domain: {X|X € R}, range: {y|y>0,y € R}

C) x-intercept: —2, y-intercept: 6
domain: {X|X € R}, range: {y|y>0,y € R}

d) x-intercept: —3, y-intercept: 3
domain: {X|X € R}, range: {y|y>0,y € R}
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c)
a o
X /
-1]
2'" -
\ |/ [v £ Ifix)
e 2 | 4 |%
S|/
f _L.f::‘fx]
7 A
. /
4 f.‘ A
NEERD) 2 | 4 [%
S| W= [dx+ B
hd
VA
V= |x+ 5 -
2
i
NEAErNEAD *
w
Tl
\
\ /2
\f!
i
NEAErNEED %
fl:.ﬁ:l::|—-3?—5| w
)4
g(K) = |=x|— 3] | 5
-B|d6| a2 [0 2X
k4
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e) X-intercept: 4, y-intercept: 2 ~ T vk j
domain: {x|Xx € R}, range: {y|y>0,y € R} v= x| -2
¢ 3 "
e .'l"'". i
2ol [2 14 [6 [%
w |
f) x-intercept: —9, y-intercept: 3 hix) 4
domain: {X |X € R}, range: {y|y>0,y € R} ""f-[-ij i IEJH S e
""-..____1‘“.‘____,.-"'"
< —16/—12| 48| 14 [0 lf
A
Section 7.2  Page 376 Question 7
Reflect in the x-axis the part of the graph that is below the X-axis.
a) b) C)
[YIRIZ § I r by = |fix iz
Y Y A u A
B ) \
v T Vo 1 ]
\ / \ / \ fa‘f \ IJ‘L
< —-4 | 52 2 4 i > -4 | —2/10 . 4 E :—H -6 A4 | H2/ 0 E%‘f
LvEfm LT \[ 1/,
ESiCs \ N/
4 ¥ y=11x) 4
h 4
Section 7.2  Page 376 Question 8
) VA |
Use a table of values to sketch each graph. 4
a) X-intercepts: —2 and 2, y-intercept: 4 \‘ ff
domain: {X | X € R}, range: {y|y>0,y € R} \1/ 2 \ 1
< [ [
- —zlof | 2 [
v= X 4] ¥
b) x-intercepts: —3 and —2, y-intercept: 6 *,\ y }"
domain: {X|X € R}, range: {y|y>0,y € R} \ #
\ /-
NEAEER H
V=X 4 5% HB] ¥
C) x-intercepts: —2 and %, y-intercept: 2 wl o
domain: {X|X € R}, range: {y|y>0,y € R} h}l N
W
il U .
6| Ja[d2o] | 2 |%
(X)) = |—H24F — 3% + 2w
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d) x-intercepts: —6 and 6, y-intercept: 9
domain: {x|X € R}, range: {y|y>0,y € R}

e) Xx-intercepts: none, y-intercept: 10 gl
domain: {x|X € R}, range: {y|y>1,y € R} 4
5. gl =[x —[3}] +[1

ES

o] l2[4al6[8 [0 %

Fife )
f) X-intercepts: none, y-intercept: 16
domain: {x| X € R}, range: {y|y>4,y € R}

hig) = 1+3(x + 2 + 4

b
-

b4

8|64 20
w

Section 7.2  Page 377 Question 9

a) The x-intercept is X = 1. When x > 1, the graph of y = [2x — 2| is the graph of

y =2X—2. When x < 1, the graph of y = |2X — 2| is the graph of y = —(2X —2) or

y =-2x+ 2. The absolute value function y = |2X — 2| expressed as a piecewise function is
{ 2x-2,ifx>1

“2x+2,ifx<1’

b) The x-intercept is X =—2. When x > -2, the graph of y = |3x + 6] is the graph of y = 3x
+ 6. When x < -2, the graph of y = |3x + 6] is the graph of y = —(3x + 6) or y = -3X — 6.
The absolute value function y = |3X + 6| expressed as a piecewise function is

y { 3X+6,if x>-2

—3x—6,ifx <=2

c) The x-intercept is X = 2. When X > 2, the graph of y = is the graph of

lx—l
2

y=%X—I.Whenx<2,thegraph0fy= %X—l is the graph of y = —(%X—lj or
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y= —% X+1. The absolute value function y = % X —1| expressed as a piecewise function

lx—l,ifxzz

isy= .

——X+1Lifx<2
2

Section 7.2  Page 377 Question 10

a) The x-intercepts are X =—1 and X = 1. When X <—1 or x> 1, the graph of y = |2x* — 2|
is the graph of y = 2x* — 2. When —1 < x < 1, the graph of y = |2x* — 2| is the graph of
y =—(2x* —2) or y = —2x> + 2. The absolute value function y = [2x> — 2| expressed as a
) ) .. 2x* =2, ifx<—-lor x>1
piecewise function is y = ) ‘ .
2x"+2,if —1<x<l1

b) The x-intercepts are X =1 and x =2. When x < 1 or X > 2, the graph of

y = |(x— 1.5)* — 0.25] is the graph of y = (x — 1.5)* — 0.25. When 1 < x < 2, the graph of

y =|(x — 1.5)> = 0.25| is the graph of y = —((x — 1.5)> = 0.25) or y = —(x — 1.5)* + 0.25. The

absolute value function y = |[(x — 1.5)* — 0.25] expressed as a piecewise function is
{(X—I.S)Z —0.25,ifx<lorx>2

—(Xx=1.5)+0.25,if l<x<2

c) The x-intercepts are X = 1 and x = 3. When x < 1 or X > 3, the graph of
y =[3(x —2)* — 3| is the graph of y = 3(x — 2)* — 3. When 1 < x < 3, the graph of
y =|3(x — 2)> — 3| is the graph of y = —(3(x — 2)* — 3) or y = —3(x — 2)* + 3. The absolute
value function y = |3(x — 2)* — 3| expressed as a piecewise function is
_3(x=2)*=3,ifx<lorx>3
3(x-2)+3,ifl<x<3

Section 7.2  Page 377 Question 11

a) First, find the X-intercept.

y=[x—4|
0=x-4
X=4

When X > 4, the graph of y = |X — 4] is the graph of y = X — 4. When X <4, the graph of
y = |X — 4| is the graph of y = (X —4) or y = —X + 4. The absolute value function y = |x — 4|
X—4,ifx>4

expressed as a piecewise function is y = . .
—X+4,ifx<4
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b) First, find the x-intercept.

y=[3x+5|
0=3x+5
3
X:__
5

When x > —%, the graph of y = |3x + 5| is the graph of y = 3X + 5. When X < —%, the
graph of y = [3x + 5| is the graph of y = —(3x + 5) or y = —-3X — 5. The absolute value

3x+5,1f x> —E
function y = |3x + 5| expressed as a piecewise function is y = 53 .
-3x-5,ifx<—-=

c) First, find the x-intercepts.

y=|-x+1]
0=-—x+1
XX =1
X=4=l]

When —1 < x < 1, the graph of y = |-x* + 1] is the graph of y =—x* + 1. When x <—1 or
x > 1, the graph of y = |-x* + 1| is the graph of y = —(—x* + 1) or y = x* — 1. The absolute
value function y = |-x* + 1| expressed as a piecewise function is
| = +Lif 1< x<1
X2 —1,ifx<—-lorx>1

d) First, find the x-intercepts.
y =X -x-6]
0=x*-x-6
0=(X-3)(x+2)
X-3=0 orx+2=0
X=3 X=-2
When X < -2 or x> 3, the graph of y = |x* — X — 6] is the graph of y = x> — X — 6. When
—2 < x <3, the graph of y = |x* — x — 6| is the graph of y = —(X* =X — 6) or y = —x* + X + 6.
The absolute value function y = [x* — X — 6| expressed as a piecewise function is
{xz —X—6,ifx<—2o0rx>3

X2+ X+6,if —2<x<3

Section 7.2  Page 377 Question 12

a) b)
r
X a(x) g[)’é
gix)= |6+ 2x
1 8 {x) = |
0 6 4
2 2
3 0 &
5 4 ¢ »
“| 2|0 2 | a4 |x
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c) The domainis {X | X € R} and the range is {y |y >0,y € R}.

d) The x-intercept is X = 3. When X < 3, the graph of y = |6 — 2X] is the graph of

y =6 — 2x. When x > 3, the graph of y = |6 — 2X| is the graph of y = —(6 — 2X) or

y =—6 + 2x. The absolute value function y = |6 — 2X| expressed as a piecewise function is
{6—2xjfx§3

—6+2X,ifx>3"

Section 7.2  Page 377 Question 13

a) Determine the y-intercept by evaluating the function at X = 0.
g(x) = x> — 2x — 8|
9(0) = 10° - 2(0) - 8|
9(0) = |8
9(0)=8
The y-intercept occurs at (0, 8).
To determine the x-intercepts, set g(x) = 0 and solve for X.
g(x) = x* — 2x — 8|

0=x*-2x-8

0=(X-4)(x+2)
X—4=0 orx+2=0

X=4 X=-2

The x-intercepts occur at (4, 0) and (-2, 0).

b) alx)4

F

da] 2lol [ 2] 46 [%
waix) = | +— 2x + 8

€) The domain is {x | X € R} and the range is {y |y >0,y € R}.

d) When x < -2 or X >4, the graph of y = [x* — 2x — 8| is the graph of y = x> — 2x — 8.
When —2 < X < 4, the graph of y = |x* — 2x — 8] is the graph of y = —(x* — 2x — 8) or

y =—x* + 2x + 8. The absolute value function y = |x* — 2x — 8| expressed as a piecewise
x> —2x—-8,ifx<—-2o0rx>4

functionis y = 5 ) .
—X"+2x+8,if —2<x<4

MHR -« Pre-Calculus 11 Solutions Chapter 7 Page 14 of 82



Section 7.2  Page 377 Question 14

a) Determine the y-intercept by evaluating the function at X = 0.
g(x) = [3x* — 4x — 4|
9(0) =[3(0)* — 4(0) — 4|
9(0) = |-4|
9(0)=4
The y-intercept occurs at (0, 4).
To determine the x-intercepts, set g(x) = 0 and solve for X.
g(x) = [3x* — 4x — 4|

0=3x"—4x—4

0=03x+2)(x-2)
3x+2=0 orx—2=0

2

X=——= X=2
3

The x-intercepts occur at (—%, 0) and (2, 0).
b) j
gik) = |37 — Hx|— 4

a

8| -6 |14 -2 nl 2

x

€) The domain is {x | X € R} and the range is {y |y >0,y € R}.

d) Whenx < —% or X > 2, the graph of y = [3x* — 4x — 4 is the graph of y = 3x* — 4x — 4.

When —% <X <4, the graph of y = |3x* — 4x — 4] is the graph of y = —~(3x* — 4x — 4) or
y =-3x*> + 4x + 4. The absolute value function y = [3x* — 4x — 4| expressed as a piecewise

3x2—4x—4,ifxs—gorx22
functionis y = 23
—3x* +4x+4,if —§<x<2
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Section 7.2  Page 377 Question 15

The location of the vertex of p(x) = 2x* — 9x + 10 will determine who is correct.
p(X) = 2(x* —4.5x) + 10

P(X) = 2(x* — 4.5% + 5.0625 — 5.0625) + 10

p(X) = 2(x* — 4.5% + 5.0625) — 10.125 + 10

p(X) = 2(x —2.25)* = 0.125

Since the vertex is below the x-axis, the graphs and ranges will be different for
p(X) =2x* — 9x + 10 and q(x) = [2x* — 9x + 10|. So, Michael is correct.

Section 7.2  Page 378 Question 16
a) vA | [vE D475k 155 |

‘ﬂl 40 | 80 [120]160 | 200 X

b) The puck ricochets of the side of the table at the X-intercept of y = |0.475x — 55.1].
y =10.475x — 55.1|
0=0.475x—-55.1

55.1

0.475
X=116
The puck ricochets of the side of the table at (116, 0).

¢) Determine the y-coordinate for an x-coordinate of 236.

y =10.475x — 55.1|

y =10.475(236) — 55.1|

y =157

y =157

The puck reaches the end of the table at (236, 57). Since the centre of the goal is at 57 cm
along the end of the table, the puck will go into the goal.

Section 7.2  Page 378 Question 17

Graph v(t) = | -2t + 4|. Find the total area of the shaded
regions.

A1 = %bh Az = %bh "%
)

] ] %
A=—=Q)4) A= =(3)(6) /

2 2

1 1 ///////

A1—§(8) Az—E(lg)
A =4 Ay =9

The distance travelled in the first 5sis4 +9, or 13 m.
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Section 7.2  Page 378 Question 18

a) The two graphs are identical. They are identical
because one is the negative of the other but since they are o= 3x L 2|
in absolute value brackets there is no change. (X} = [+3x 4 2

F N
|
P
=
L—]
Fad
a
=4}
Y

b) Following the example in part a), another absolute value
function of the form g(x) = |ax + b| with the same graph is

g(x) = [(4x + 3)[ or g(x) = |-4x - 3)|. ! f(x) = [4x + 3|

w X

Section 7.2  Page 378 Question 19

Following the example in #18 part a), another absolute value [ fix
function of the form g(x) = [ax” + bx + c| with the same graph

as f(X) = [x* — 6x + 5| is

g(x) = |-(* — 6x + 5)|or g(x) = |-x* + 6x — 5|.

2

“Dl 2 | 4| g |x
fix)= 26X 15|

Section 7.2  Page 378 Question 20

Use the given intercept points, (%, Oj and (0, 6), to find the slope, a, of the line.

6-0
a=

)3
2

o

a=-4

Substitute a =—4 and b = 6 into f(x) = Jax + b).

f(x) = |-4x + 6|

From the example in #18 part a), another possibility is a =4 and b = —6.
f(x) = [4x — 6]
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Section 7.2  Page 378 Question 21

Use the given X-intercepts, (—6, 0) and (2, 0), to determine the values of b and c.
f(x) = |(x + 6)(x - 2)|

f(x) =+ 4x — 12|

So,b=4andc=-12.

Section 7.2 Page 378 Question 22

The graphs of y = x| and y = X are identical because y = X* is always positive so taking
the absolute value of the function does not change the range.

Section 7.2  Page 379 Question 23

For x>0 andy>0: Forx<0andy<0:
X[ +ly[=x+y X[+ lyl=—x-y
Write X + Y| as a piecewise definition.
X+VY,ifXx+y=>0
[ X+y[= { .
—X=VY,ifx+y<0
The statement |X| + |y| = [X + Y| is only true when X and y are the same sign.

Section 7.2 Page 379 Question 24

Use a table of values to help graph [x| + |y| = 5.

“4mas
The values of X and y will range from -5 to 5. AL

"3

Section 7.2  Page 379 Question 25

Write |X| and |y| as a piecewise

| Case | ] vl |y

definition. x=0,y=0 Xy xy
X,if x>0 y,ify =0 o

|X|= <0 ly[= £y <0 x=0y<0 | xV) "
-X,ifx < -y, iry< x<0,y=0 | (—xv —X

Test the four possible cases. x<0y<0 | LA P
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Section 7.2  Page 379 Question 26

Example: The graphs have the same shape but in
different locations. The graph of g(X) appears to be
a translation of 2 units to the left and 6 units down
of the graph of f(x).

Section 7.2 Page 379 Question 27

f(x) = |3x — 6]
2
X
N
4 6
2 000 = 3%/~ 6

Example: Graph both parts of the piecewise functions, taking care to allow them only in

their specified domain.

Section 7.2  Page 379 Question 28

The graphs of y = ax® + bx + ¢ and y = = [ax’ + bx + ¢| will be equivalent when the
quadratic function has a > 0 and a vertex on or above the x-axis. This means that the

discriminant will be less than or equal to 0.

Section 7.2  Page 379 Question 29

Step 1 Example: Yes. Its location will be further east than its current planned location.

Step 2 Use absolute value because direction from the location is not relevant.

Let TA = 0, TB = 10, TC = 17, TD = 30, TE = 42, TF = 55, TG =X, and TGR =172.
T — Tal +[Te —Te| + [Tc = Tc| + [T — Tp| + [T — Te| + [T — Te| + [TG — Terl

=|X=0]+|x=10]+ |x=17| + [x = 30| + |[x — 42| + |x = 55| + [x — 72|

=X+ |x—=10] + |Xx = 17| + |[x = 30| + [Xx — 42| + [x — 55| + [x — 72

Step 3 Use window settings of X: [0, 60, 10] and
y: [-30, 300, 20].

MHR - Pre-Calculus 11 Solutions Chapter 7
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Step 4 a) The graph shows that there is a location that results in a minimum distance.
b) The minimum point is at (30, 142).

c) The point represents a place 30 km east of Allenby and results in a total distance from
all towns of 142 km.

Section 7.2  Page 379 Question 30

a) Substitutea=1,p=3,andq="7intoy=|a(x—p)* +q: y=|(x-3)*+7|

b) Substitute a = ?, p=-3,andq=0intoy=|a(x—p)* +q:y= E(X+3)2

c) Substitutea=-1,p=0,and q=—-6intoy = [a(x — p)> +q|:y=|-x*— 6|

d) Substitutea=35,p=-3,and q=3intoy=|a(x—p)* +ql: y=|5(x + 3)* + 3|

Section 7.3 Absolute Value Equations

Section 7.3 Page 389 Question 1

a) For |X| j— 7’ X = 77 or X = 7. . 7 nnite 7 nnite R
"_ .I 1 1 1 _I 1 1 T 1 1 1 1 1 1 1 1 1 1 1IE|"
b) |X| +8=12 ‘4 nnite | 4 nnite
X =4 e —
X=—4orx=4 -10 -5 0 5 10
c) X +4=4
X[ =0
X=0
d) The equation |x| = —6 has not solution, since the absolute value is always positive.
Section 7.3 Page 389 Question 2
_ . _ y
a) Graphf() = - 4/and g = 10and %\ VA
find the points of intersection. g
The graphs intersect at (-6, 10) and (14, 10).
This means that X =—6 and X = 14 are fx) = x — 4
solutions to the equation [X — 4| = 10. 4
N
4 4 8 12 6
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b) 'Graph' f(x) = |x.+ 3| and g(X) = 2 and find the w W+ ‘7
points of intersection. /

The graphs intersect at (-5, 2) and (-1, 2). This < 5 >
means that X =—5 and X = —1 are solutions to the g(x)=2
equation X + 3| = 2. x

c) Graph f(x) = |x + 8| and g(X) = 6 and find the
points of intersection.

The graphs intersect at (-14, 6) and (-2, 6). This
means that X = —14 and x = -2 are solutions to the
equation 6 = |X + §|.

12 8 4
d) Graph f(x) =[x + 9] and g(X) = —3 and find the Ty
points of intersection. F00) =[x + 9]
The graphs do not intersect. This means that there 4
are no solutions to the equation [X + 9| = -3.
X
12 8 4 i
=3
o g(x) -

Section 7.3 Page 389 Question 3

a) The two solutions, —2 and 2, are centred about 0, so a = 1 and b = 0. The solutions are
2 units from 0, so ¢ = 2. The absolute value equation in the form |ax + b|=cis |[x + 0| = 2,
or [X| = 2.

b) The two solutions, —4 and 8, are centred about 2, so b =-2. The solutions are 6 units
from 2, so ¢ = 6. The absolute value equation is of form |ax — 2| = 6.

Substitute one of the solutions to determine the value of a. Use the solution on the right,
X = 8, which represents when the expression ax —2 > 0.

ax—2==6
a)—2=6
8a=28
a=1

The absolute value equation in the form |[ax + b| =c is [x — 2| = 6.

c) The two solutions, —1 and 9, are centred about 4, so b = —4. The solutions are 5 units
from 4, so ¢ = 5. The absolute value equation is of form |ax — 4| = 5.
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Substitute one of the solutions to determine the value of a. Use the solution on the right,
X =9, which represents when the expression ax — 4 > 0.
ax—4=>5
a9)—-4=>5
9a=9
a=1
The absolute value equation in the form |ax + b|=cis [x — 4| =5.

Section 7.3 Page 389 Question 4

a) Examine the two cases.

Case 1
The expression X + 7| equals X + 7 when X > —7.
X+7=12
X=35

The value 5 satisfies the condition X > 7.
Case 2
The expression X + 7| equals —(X + 7) when x <-7.
—(x+7)=12

X+7=-12

x=-19

The value —19 satisfies the condition X < —7.
The solution is X =—19 or X = 5.

b) First, isolate the absolute value expression.

3x—4|+5=7

I3x—4| =2
Examine the two cases.
Case 1
The expression |3x — 4| equals 3X — 4 when X > %
3Xx—4=2

3x=6

X=2

The value 2 satisfies the condition X >

W

Case 2

The expression |3X — 4| equals —(3x — 4) when x < % .

—-3x—-4)=2
3Xx—4=-2
3x=2
2
X:_
3
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The value % satisfies the condition X < g .

The solution is X =2 or X = % .

c) First, isolate the absolute value expression.
2Xx+6|+12=-4
21X+ 6|=-16
X+ 6] =-8
Since the absolute value of a number is always greater than or equal to zero, by
inspection this equation has no solution.

d) First, isolate the absolute value expression.

—6[2x — 14| =-42
2x — 14| =7
Examine the two cases.
Case 1
The expression |2X — 14| equals 2X — 14 when x > 7.
2x—14=17
2x =21
21
X = —
2

The value % satisfies the condition X > 7.

Case 2
The expression |2X — 14| equals —(2x — 14) when x < 7.
—(2x-14)=7
2X—14=-7
2x=17

7
X:_
2

The value % satisfies the condition X < 7.
The solution is X = 2 or X = Z .
2 2

Section 7.3 Page 389 Question 5

a) Examine the two cases.
Case 1

The expression |2a + 7| equals 2a + 7 when a > —% .

2a+7=a-4
a=-11
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. .. 7 .. .
The value —11 does not satisfy the condition a > 5 so it is an extraneous solution.

Case 2

The expression |2a + 7| equals —(2a + 7) when a < —% .

—(a+7)=a-4

2a-7=a-4
—-3a=3
a=-1

: . 7 . :
The value —1 does not satisfy the condition a < —3 S0 it is an extraneous solution.

There are no solutions.

b) Examine the two cases.
Case 1

The expression |7 + 3x| equals 7 + 3Xx when X > —% .

7+3x=11-X
4x =4
x=1

The value 1 satisfies the condition X > —g .

Case 2

The expression |7 + 3X| equals —(7 + 3X) when X < % .

—(7+3x)=11-x

-7-3x=11-X
-2x=18
X=-9

The value -9 satisfies the condition X < —g .

The solution is X=1 or X =-9.

¢) Examine the two cases.
Case 1
The expression |1 — 2m| equals 1 —2m when m < % .
I1-2m=m+2
-3m=1
1

m:__
3

N | —

1 ) ..
The value —5 satisfies the condition m <

MHR - Pre-Calculus 11 Solutions Chapter 7
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Case 2

The expression |1 — 2m| equals —(1 — 2m) when m > % .

—(I-2m)=m+2
-1+2m=m+2
m=3

The value 3 satisfies the condition m < % .

The solution is m = % orm=3.

d) Examine the two cases.

Case 1
The expression |3x + 3| equals 3X + 3 when X > —1.
3Xx+3=2x-5
X=-8
The value —8 does not satisfy the condition X > —1, so it is an extraneous solution.
Case 2
The expression |3x + 3| equals —(3X + 3) when x <—1.
—(3x+3)=2x-5
-3X—-3=2Xx-5
—Sx=-2
2
X = —
5

2 . . . .
The value 3 does not satisfy the condition X <—1, so it is an extraneous solution.

There are no solutions.

e) First, isolate the absolute value expression.
3Ra+7=3a+12
Ra+7=a+4
Examine the two cases.
Case 1

The expression |2a + 7| equals 2a + 7 when a > % .

2a+7=a+4
a=-3

The value —3 satisfies the condition a > —% .
Case 2
The expression |2a + 7| equals —«(2a + 7) when a < —% .

—-(2at+7)=a+4
-2a-7=a+4
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-3a=11
11
a:__
3

The value —13—1 satisfies the condition a < —% .

The solutionisa=-3 ora= —%.

Section 7.3 Page 389 Question 6

a) Examine the two cases.
Case 1
The expression |X| equals X when X > 0.
x=x"+x-3
0=x"-3
3=x
x= 13
Only the value 3 satisfies the condition X > 0.
Case 2
The expression [X| equals —X when X < 0.
X=X +X-3
0=x>+2x-3
0=x+3)x-1)
X+3=0 or X—1=0
X=-3 X=1
Only the value —3 satisfies the condition X < 0.

The solutionis X=-3 or X = \/5 ,or x=1.7320....

Verify graphically.

Interseckion
n=-z

V==

¥Y=1.7zz0k0l

b) The graph of y = x* — 2x + 2 is always positive.
The expression [x* — 2x + 2| equals X* — 2X + 2 when X* — 2X + 2 > 0.

X*—2X+2=3x—4
X —5X+6=0

xX=2)(x-3)=0

X=2=0 or X—3=0
X=2 X=3

The solution is X =2 or X = 3.
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Verify graphically.

"

Intersection @ Intersection &
TEE) L ﬂ:z e L ﬂ-:;

) The expression |x* — 9| equals X* — 9 when X < -3 or X > 3.
Verify graphically.

d) Examine the two cases.

Case 1

The expression [x* — 1] equals X* — 1 when X <—1 or x> 1.
2

X"—1=X

X —x—1=0
X_—biVW—4m:
2a
N G ESV G IOy
2(1)
1++/5
X=
2
1++/5 1-/5
X= or X=—
2 2
X=1.6180... X=-0.6180...

satisfies the conditions.

Only the value It

Case 2

The expression [x* — 1] equals —(x* — 1) when —1 < x < 1.
—(*=1)=x

0=x"+x—1
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_ —b++b*-4ac

X
2a
112 —4(1)(-1)
. 2(1)
I ENA
2
~1++/5 ~1-+/5
X= or X=
2 2
X =0.6180... X =-1.6180...
Only the value of - ;\/g satisfies the conditions.
The solution is X = _1;\/5 or X = 1+2\/§ .

Verify graphically.

wki e
.B1H0zz08 Y= piE0z:00 1.61B0zY |1¥=1.61H02Y

e) Examine the two cases.

Case 1

The expression |X2 —2x— 16| equals X* —2x — 16 when x < 1 — V17 orx>1+4/17.
X' —2x—-16=8

X —2x—-24=0

xX-6)x+4)=0

X—6=0 or X+4=0

X=06 X=-4
Both values of —4 and 6 satisfy the conditions.
Case 2
The expression [x* — 2X — 16| equals —(x* — 2X — 16) when 1 — 17 <x<1+17.
—(X*-2x—16)=8
X*—2X—16=-8
X' —2x—8=0

X=4)(x+2)=0
X—4=0 or X+2=0
X=4 X=-2
Both values of -2 and 4 satisfy the conditions.
The solutionis X=-4,Xx=-2,X=4, or X=06.
Verify graphically.
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a N
N ViV

Interseckion
n=-z Y=H

/ A

Intersection T Inkerseckian
n=H '=H n=h '=H

Interseckion
n=-y

Section 7.3 Page 389 Question 7

a) Substitute a= 18 and b =0.5 into |d — a| = b.
The absolute value equation that describes the acceptance limits for the bolts is |d — 18] =
0.5.

b) Examine the two cases.
Case 1
The expression |d — 18| equals d — 18 when d > 18.
d-18=0.5
d=18.5

The value 18.5 satisfies the condition.
Case 2
The expression |d — 18| equals —(d — 18) when d < 18.
—~(d-18)=0.5

d-18=-0.5

d=17.5

The value 18.5 satisfies the condition.
The maximum diameter of the bolts is 18.5 mm and the minimum diameter of the bolts is
17.5 mm.

Section 7.3 Page 389 Question 8

a) Substitute a =299 792 456.2 andb=1.1 into |[c —a|=h.

The absolute value equation that describes the measured speed of light is
|Ic—299 792 456.2| =1.1.

b) Examine the two cases.

Case 1
The expression |C —299 792 456.2| equals ¢ — 299 792 456.2 when € > 299 792 456.2.
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€c—299792456.2=1.1
€ =299 7924573
The value 299 792 457.3 satisfies the condition.
Case 2
The expression |C —299 792 456.2| equals —(C — 299 792 456.2) when ¢ <299 792 456.2.
—(€c—299 792 456.2)=1.1
€—299792456.2=-1.1
€ =299 792 455.1
The value 299 792 455.1 satisfies the condition.
The maximum value for the speed of light is 299 792 457.3 m/s and the minimum value
for the speed of light is 299 792 455.1 m/s.

Section 7.3 Page 389 Question 9

a) Substitute a =50 000 and b = 2000 into |V —a| = b.
The absolute value equation that describes the limits for the volume of fuel is
|V —50 000] = 2000.

b) Examine the two cases.
Case 1
The expression |V — 50 000| equals V — 50 000 when V > 50 000.
V —50 000 = 2000
V =152000

The value 52 000 satisfies the condition.
Case 2
The expression [V — 50 000| equals —(V — 50 000) when V < 50 000.
—(V —50 000) =2000

V —50 000 =-2000

V=48 000

The value 48 000 L satisfies the condition.
The maximum volume of fuel is 50 000 m/s and the minimum value of fuel is 48 000 L.

Section 7.3 Page 390 Question 10

a) The statement represents two values of x: 7+ 4.8, or 11.8, and 7 — 4.8, or 2.2.
b) The statement X = 7 + 4.8 written as an absolute value equation is [Xx — 7| = 4.8.
Section 7.3 Page 390 Question 11

a) The actual mass of the substance is 66.5 g (64 + 2.5 or 69 —2.5).

b) The least possible measure for the volume is 258 — 7, or 251 mL. The greatest
measure for the volume is 258 + 7, or 256 mL.
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Section 7.3 Page 390 Question 12

a) Examine the two cases.
Case 1l
The expression [d — 381 550 equals d — 381 550 when d > 381 550.
d-381550=25150
d =406 700
The value 406 700 satisfies the condition.
Case 2

The expression |d — 381 550| equals —(d — 381 550) when d < 381 550.

—(d —381 550) =25 150
d—-381550=-25150
d=356 400
The value 356 400 satisfies the condition.
The perigee is 356 400 km and the apogee is 406 700 km.

Section 7.3 Page 390 Question 13

a) Isolate the absolute value expression.
n+|-n|=2n

|-n|=n
The expression |[-n| equals —n when n < 0.
The expression |-n| equals —(—n) or n when n > 0.
So, n > 0 would make the equation true.

b) Isolate the absolute value expression.
n+n=0

|-n|=-n
The expression |-n| equals —n when n < 0.
The expression |[-n| equals —(—n) or n when n > 0.
So, n <0 would make the equation true.

Section 7.3 Page 390 Question 14

a) Isolate the absolute value expression.
lax—b=c
laxl=b+c,b+c>0
Examine the two cases.
Case 1
The expression |ax| equals ax when x > 0.
ax=b+c
X = ﬁ ,az0
a
Case 2
The expression |ax| equals —(ax) when x < 0.
—ax=b+c
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a

X

b) For |x —b| =c, ¢ > 0. Examine the two cases.
Case 1
The expression |x — b| equals X — b when X > b.
Xx—b=c
X=b+c

Case 2
The expression X — b| equals —(x — b) when x <h.
—(x—b)=c

X—b=-c

X=b-c

Section 7.3 Page 390 Question 15

Andrea’s solution is correct. Erin made a mistake in the third line by setting X + 4 equal
to 4 instead of X — 4.

Section 7.3 Page 390 Question 16

Let T represent the water temperature, in degrees Celsius. Then, an equation that
describes the limits of the water temperature is [T — 11.5] = 2.5.
Examine the two cases.
Case 1
The expression [T —11.5|equals T—11.5 when T>11.5.
T-11.5=25
T=14
The value 14 satisfies the condition.
Case 2
The expression |T — 11.5]| equals «(T — 11.5) when T < 11.5.
—~«(T-11.5)=2.5
T-11.5=-25

T=9
The value 9 satisfies the condition.
The limits of the ideal temperature range are 9 °C to 14 °C.

Section 7.3 Page 391 Question 17

a) Let a represent the amount of ASA per tablet, in milligrams. The tolerance is
20% of 81, or 16.2 mg. Then, an equation that describes the limits of ASA per tablet
isja—81|=16.2.

Examine the two cases.

Case 1

The expression |a — 81| equals a — 81 when a > 81.

a—-81=16.2
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a=972
The value 97.2 satisfies the condition.

Case 2
The expression |a — 81| equals —(a — 81) when a < 81.
—(a—-81)=16.2
a—81=-16.2
a=64.8

The value 64.8 satisfies the condition.
The maximum and minimum amounts of ASA are 64.8 mg and 97.2 mg, respectively.

b) Example: The drug company might lean toward the 97.2-mg limit because it would
better regulate and reduce heart attack risk.

Section 7.3 Page 391 Question 18

Let t represent the time, in hours. Then, an equation that describes the earliest and latest
acceptable times for launch is |t — 10| = 2.

Section 7.3 Page 391 Question 19

a) Since the value of [x + 1| is always greater than or equal to zero, the statement
IX + 1| > 0 is sometimes true. It will equal zero when x =—1.

b) Since the solution to [X + @] = 0 is X = —a, the statement |X + a] = 0 is sometimes true.
When X has any other value it will not be true.

c) Since the value of [x + @] + a, is always greater than zero, the statement [x + a] + a> 0
is always true.

Section 7.3 Page 391 Question 20

Examples:
a) An absolute value equation with solutions —2 and 8 is |x — 3| = 5.

b) An absolute value equation with no solution is |x — 3| =-5.
C) An absolute value equation with one integral solution is [Xx — 3| + 2 = 2.
d) An absolute value equation with two integral solutions is [Xx — 3| = 2.

Section 7.3 Page 391 Question 21

The absolute value equation |ax + b| = 0 will always have solution X = —9, a#0.
a
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Section 7.3  Page 391 Question 22

a) The graph shows the absolute value function y = |X — 3| and the linear function y = 4.
So, the equation being solved is [x — 3| = 4.

b) The graph shows the absolute value function y = [x* — 4| and the linear functiony = 5.
So, the equation being solved is |x* — 4| = 5.

Section 7.3 Page 391 Question 23

Example: The equation |3X + 1| = -2 has no solution because the expression on the left
side is always non-negative. Isolating the absolute value expression in [3X + 1| —4 =-2

gives [3X + 1| = 2, which has solutions of X =—1 and X = % .

Section 7.3 Page 391 Question 24

Example: When solving each case, the solutions generated are for the domain {X | X € R}.
However, since each case is only valid for a specific domain, solutions outside of that
domain are extraneous.

Section 7.4 Reciprocal Functions

Section 7.4  Page 403 Question 1

a) The reciprocal function of y=-—X+2isy = >
—X+

b) The reciprocal function of y =3x—5isy = ;

3x-5
¢) The reciprocal function of y =x*—9isy = e
X j—
d) The reciprocal function of y =x* — 7x + 10 is y = 2;
X" =7x+10

Section 7.4  Page 403 Question 2

a) i) Find the zero of f(X) = x + 5 by setting f(x) = 0 and solving.
X+5=0
X=-5

i1) The reciprocal function of f(x) =x+ 5isy = % .
X+

MHR -« Pre-Calculus 11 Solutions Chapter 7 Page 34 of 82



iii) Find the non-permissible value of by setting the denominator equal to 0 and

X+5

solving.
X+5=0

=-5
iv) The zero of the original function is the non-permissible value of the reciprocal
function.
V) Since the reciprocal function is undefined at the non-permissible value, the equation of
the vertical asymptote is X = —5.

b) i) Find the zero of g(x) = 2x + 1 by setting g(X) = 0 and solving.
2x+1=0

1
X:__
2

il) The reciprocal function of g(X) =2x+ 1 isy = .
2x+1

iii) Find the non-permissible value of by setting the denominator equal to 0 and

2x+1

solving.
2x+1=0

1

X = _—

2
iv) The zero of the original function is the non-permissible value of the reciprocal
function.
V) Since the reciprocal function is undefined at the non-permissible value, the equation of

. . 1
the vertical asymptote is X = 5

¢) i) Find the zero of h(x) = x* — 16 by setting g(X) = 0 and solving.
X' —16=0
X-Hx+4)=0
X—4=0 or X+4=0
X=4 X=—4

ii) The reciprocal function of h(X) = x> — 16 is y = T 1¢”
X —_

iii) Find the non-permissible value of by setting the denominator equal to 0 and

2

solving.
X' ~16=0
X-4x+4)=0
X—4=0 or X+4=0
X=4 X=-4
iv) The zeros of the original function are the non-permissible values of the reciprocal
function.

MHR -« Pre-Calculus 11 Solutions Chapter 7 Page 35 of 82



V) Since the reciprocal function is undefined at the non-permissible values, the equations
of the vertical asymptotes are X =4 and X = —4.

d) i) Find the zero of t(X) = x* + X — 12 by setting g(X) = 0 and solving.
X +Xx-12=0
xX+4)(x-3)=0

X+4=0 or X-3=0
X=—4 X=3
ii) The reciprocal function of t(X) = X* +x — 12 is y = 2; )
X"+ Xx—12
iii) Find the non-permissible value of 2; by setting the denominator equal to 0

X"+ Xx-12

and solving.

X +x-12=0
xX+4)(x-3)=0
X+4=0 or X—-3=0

X=-4 X=3

iv) The zeros of the original function are the non-permissible values of the reciprocal
function.
V) Since the reciprocal function is undefined at the non-permissible values, the equations
of the vertical asymptotes are X =—4 and x = 3.

Section 7.4  Page 404 Question 3

The equations of the vertical asymptotes are determined by the non-permissible values of
the rational expression.

a) Forf(x)= !
5X

, solve 5x—-10=0.
0

5x-10=0
X=2
The equation of the vertical asymptote is X = 2.

b) For f(x) =

,solve 3x+7=0.
3x+7
3Xx+7=0

7
X:__
3

The equation of the vertical asymptote is X = —% .
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1
c) For f(x) RO solve (X —2)(x +4) = 0.
X=2)x+4)=0
X—2=0 or X+4=0
X=2 X=-4
The equations of the vertical asymptotes are X =2 and X = 4.

d) For f(x) = 2;, solve X* — 9x + 20 = 0.
X" —9%x+20
X —9x+20=0
xX=4)(x-5=0
X—4=0 or X=5=0
Xx=4 X=5

The equations of the vertical asymptotes are X =4 and X = 5.
Section 7.4  Page 404 Question 4

The undefined statement occurs for X = 3, which is the non-permissible value for the
function

f(x) = ﬁ

Section 7.4  Page 404 Question 5

Since the value 0 is not in the range of these reciprocal functions, there are no x-
intercepts.
To find the y-intercept, substitute X = 0.

a) For f(x)= L, the y-intercept is l
X+5 5

1
b) For f(x) = , the y-intercept is —— .
) =3 5 they ptis——
. .1
¢) For f(x) = — 9,the y-intercept is T
d) For f(x)= _ the y-intercept is L
X +7x+12° TN
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Section 7.4  Page 404 Question 6

Example: Locate zeros of the original function (where y = 0) and draw the vertical
asymptotes. Locate the invariant points (where f(x) has a value of 1 or —1). Use these
points to help sketch the graph of the reciprocal function.

a) b)

Vi

.. -‘l

7 X
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L [
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I
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= 1
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1
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f
|,
SR

>

r—._ 0
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|
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thé
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=9
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| a1

Section 7.4  Page 404 Question 7

a) To sketch the graph of the function f(X) = x — 4
use the y-intercept of —4 and slope of 1.

To sketch the graph of the reciprocal function,
consider the following characteristics:

* The zero of f(X) is 4, so the reciprocal function has
vertical asymptote X = 4.

* Determine the invariant points by solving f(x) = £1.

X—4=1 X—4=-1
X=35 X=3
Invariant points are (5, 1) and (3, —1).

is —l or —0.25.
4

* The y-intercept of y =

MHR - Pre-Calculus 11 Solutions Chapter 7
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b) To sketch the graph of the function f(x) = 2x + 4
use the y-intercept of 4 and slope of 2.

To sketch the graph of the reciprocal function,
consider the following characteristics:

* The zero of f(X) is —2, so the reciprocal function has

.
_I,.-':Ex-l'd
0/4)

vertical asymptote X = —2.
* Determine the invariant points by solving f(x) = =1.

2x+4 =1 2X+4=-1
3 5
X=-= X=-=
2 2
Invariant points are (1.5, 1) and (2.5, —1).
1
* The y-intercept of y = is — or 0.25.
Y ptoty 2x+4 4

c) To sketch the graph of the function f(X) = 2x — 6 use the
y-intercept of —6 and slope of 2.

To sketch the graph of the reciprocal function, consider
the following characteristics:

* The zero of f(X) is 3, so the reciprocal function has
vertical asymptote X = 3.

* Determine the invariant points by solving f(x) = £1.

2X—6=1 2X—6=-1
7 5
X = X =
2 2
Invariant points are (3.5, 1) and (2.5, —1).
1
* The y-intercept of y = 1S ——.
y ptoty 2X—6 6

d) To sketch the graph of the function f(X) = X — 1 use the
y-intercept of —1 and slope of 1.
To sketch the graph of the reciprocal function, consider
the following characteristics:
* The zero of f(X) is 1, so the reciprocal function has
vertical asymptote X = 1.
* Determine the invariant points by solving f(x) = £1.
X—1=1 X—1=-1

X=2 X=0
Invariant points are (2, 1) and (0, —1).

* The y-intercept of y = Ll is—1.
X —_
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Section 7.4  Page 404 Question 8

a) Use the location of the vertex and intercepts to

plot the graph of f(x).
« For f(x) = x* — 16, the coordinates of the vertex are
(0, -16).
* Determine the zeros of the function, or X-intercepts (=412 1)
of the graph, by solving f(x) = 0. e
> —a8
X’—16=0 4, 0]

X-4Hx+4)=0 —3.a7, -1y
X—4=0 or X+4=0

Xx=4 Xx=—4 [E* _1'5:'1

* The y-intercept is —16.
To sketch the graph of the reciprocal function, consider the
following characteristics:
* The reciprocal function has vertical asymptotes X =4 and X = 4.
* Determine the invariant points by solving f(x) = £1.
X —16=1 x-16=-1
X =17 X =15
x=+17  x=+15
X~+4.12 X ~+3.87
Invariant points are (4.12, 1), (-4.12, 1), (3.87, 1), and (-3.87, —1).

is —L or —0.0625.
16

The y-intercept of y =
y ptory 16

b) Use the location of the vertex and intercepts
to plot the graph of f(x).
* Determine the coordinates of the vertex for

-
| ¥xg4

fo/—0.a25)W 4.6, 1)
=

f(x) = x* — 2x — 8 using X = —21 and its
a

corresponding value of y. The vertex is located
at (1, 9).
» Determine the zeros of the function, or x-
intercepts of the graph, by solving f(x) = 0.

X' —2x—-8=0
X—4Hx+2)=0
X—4=0 or X+2=0

X=4 =-2

* The y-intercept is —8.
To sketch the graph of the reciprocal function, consider the following characteristics:
* The reciprocal function has vertical asymptotes X =4 and X = -2.
* Determine the invariant points by solving f(x) = £1.
X' —2x—8=1 X —2x—8=-1
X —2Xx-9=0 X —2x—7=0
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In each case, use the quadratic formula X =

L ZCDEJCD - 4C9)
201
Xzzi$ﬁ

2
X~4.16 orx=-2.16

—b++/b*—4ac

2a
o~ -40(T)
201
X:21$§
2

X~3.83 orx~-1.83

Invariant points are (4.16, 1), (-2.16, 1), (3.83, —1), and (-1.83,—1).

The y-intercept of y = — is —% or —0.125.

X =2Xx-8

) Use the location of the vertex and intercepts to plot the graph of f(X).
« Determine the coordinates of the vertex for f(X) = x* — X — 2 using X = —2£ and its
a

corresponding value of'y. The vertex is located at (0.5, —2.25).

* Determine the zeros of the function, or x-intercepts of the graph, by solving f(x) = 0.
X —X-2=0

xX-2)x+1)=0

X—2=0 or X+1=0
X=2 =-1

* The y-intercept is —2.

To sketch the graph of the reciprocal function,

= %8 —p—+ 2
(230, 1)

consider the following characteristics: Ay =Y N R

* The reciprocal function has vertical asymptotes (=1 DV‘:&X\ 2/0)

X =2 and (—0.62 =L [IN1.62, 1)
== AER R

X 1. 4— 1 J."' —

* Determine the invariant points by solving - i LA S

x=11kw Xe 2

f(x) = +1.

X —x-2=1 X —x—2=-1

X —Xx-3=0 X —x—1=0

In each case, use the quadratic formula X =

_—CDEJED -40)(3)
201

X

MR EVE
2
X =2.30 or x = —1.30

—b++/b* —4ac

2a

X

_=(CDEJED -4

2(1)
XZliJE

2
X=1.62 or X =—-0.62

Invariant points are (2.30, 1), (-1.30, 1), (1.62, —1), and (-0.62, —1).

The y-intercept of y = 2; is —% or —0.5.

X —X-2
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d) Use the location of the vertex and intercepts to plot

7y
the graph of f(x).

« For f(x) = x* + 2, the coordinates of the vertex are

(O’ 2) n W= ' 4 2
* Since a > 0 and the vertex is above the x-axis, there are

no X—1nt§rcepts. . 0, 2) v+ | 5

* The y-intercept is 2. I
To sketch the graph of the reciprocal function, consider r Ia i T2 To\[ 2 i ] lf
the following characteristics: v 1(0;0.5)

* The reciprocal function has no vertical asymptotes.
» Since the vertex is located at (0, 2) and the parabola opens upward, f(X) # =1 and there
are no invariant points.

is l or 0.5.

The y-intercept of y = —
X“+2

Section 7.4  Page 405 Question 9

a) This is the graph of a linear function with x-intercept of 2 and y-intercept of —2. The
graph of its reciprocal will have a vertical asymptote of X =2 and a y-intercept of —0.5.
This description matches graph D.

b) This is the graph of a quadratic function with X-intercept of 2 and y-intercept of 4. The
graph of its reciprocal will have a vertical asymptote of X =2 and a y-intercept of 0.25.
This description matches graph C.

c) This is the graph of a quadratic function with x-intercepts of —1 and 2 and y-intercept
of —2. The graph of its reciprocal will have vertical asymptotes of X=—1 and X =2 and a
y-intercept of —0.5. This description matches graph A.

d) This is the graph of a linear function with X-intercept of —1 and y-intercept of 1. The
graph of its reciprocal will have a vertical asymptote of X =—1 and a y-intercept of 1. This
description matches graph B.

Section 7.4  Page 406 Question 10

a) i) and ii) Since the graph of the reciprocal function has
a vertical asymptote of X = 3, the graph of the original
function will have x-intercept at (3, 0). The given point,
(4, 1), is an invariant point so it is also a point on the
graph of the original function. Plot the two points and
draw the line.

iii) Use the coordinates of the two known points to
determine that the slope, m, is 1. Substitute the
coordinates of one of the points into y = X + b and solve
for b: b =-3.

The original functionisy = x — 3.

a~
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b) i) and ii) Since the graph of the reciprocal function has
vertical asymptotes of X =—3 and X = 1, the graph of the
original function will have X-intercepts at (-3, 0) and (1,
0). The given point, (—1, —0.25), corresponds to the point
(-1, —4) on the graph of the original function, which is the

vertex. Plot the three points and draw the parabola. %
iii) Use the coordinates of the vertex to write the function

in the form y = a(x + 1)* — 4. Substitute the coordinates

of one of the points and solve for a: a=1.

The original functionisy = (x + 1)>—4, ory = X+ 2X —

3.

Section 7.4  Page 406 Question 11
a) Use a table of values to help sketch the graph.

b) The reciprocal functionisy =T.

c) Substitute T=2.5 into f=

1
-

The frequency of a pendulum with a period of 2.5 s is 0.4 Hz.

d) Substitute f=1.6 into f= Tl

T= 0.'625
The period of a pendulum with a frequency of 1.6 Hz is 0.625 s.

Section 7.4  Page 406 Question 12

a) Use window settings of X: [0, 100, 10] and y: [-200, 200, 20].
P =EE =100

M=1C v=1ink

MHR - Pre-Calculus 11 Solutions Chapter 7
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b) Since the asymptote is d = 10 and d must be positive, choose domain

(d|d>10,d e R}.

c) Substitute d =40 into t = ﬂ
d-10
_ 525
40-10
t=17.5

The maximum time without stopping for a scuba diver who is 40 m deep is 17.5 min.

d) The point of intersection is (23.125, 40). This means that the diver has a maximum of

40 min at a depth of 23.125 m.
Check.

Left Side Right Side
525
t -
d-10
40 __ B
23.125-10
=40

Left Side = Right Side

\

O —

Interseckion
b e

¥=HO

e) Yes. The horizontal asymptote is t = 0. At great depths it is almost impossible to not

stop for decompression.

Section 7.4  Page 407 Question 13
a) A function for pitch, p, in terms of period, P is p = % .
b)
04 C) Substitute P =0.048 into p = %
£ 0.048
x p~=20.8
The pitch, to the nearest 0.1 Hz, for a musical note
: with period 0.048 s is 20.8 Hz.
0 Period (s)
Section 7.4  Page 407 Question 14
. . . . o 0.004
a) A function for | in terms of d to represent this relationship is | = FE
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0.004

d2

b) e TEE c) Substitute d =5 into | =
_0.004

= 3

1=0.000 16

The intensity of a car horn for a person standing
5 m from the car is 0.000 16 W/m’.

i

i V=004

Section 7.4  Page 407 Question 15

a) Example: Determine the coordinates of the vertex for f(x) = x> —6x—7 using X = 2
a

and its corresponding value of y or use completing the square to change the function to
vertex form.

b) Example: Knowing the location of the vertex helps with the location of the maximum
1

for the U-shaped section of the graph of g(x) = Z o7
X" —6X—

c)

Section 7.4  Page 407 Question 16

a) Substitute t =720 and n= 1000 into t = K .
n
.S
n
720 = L
1000
k =720000
b) Grapht= 720000 using technology.
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=7 20000/

peyon L Ws1E00 T—=—

) Using the graph, if only 400 workers were on the job, it would have taken 1800 days

to complete.

d) Substitute t=500 intot=

. _ 720000
n

500 2 720000
n
n =1440

You would need 1440 workers to complete the job in 500 days.

Section 7.4  Page 408

Use the table provided to graph both y =f(x) and y = % . From the intervals, the
X

720 000
n

and solve for n.

Question 17

X-intercept of the graph of y = f(X) is 3 and the vertical asymptote is located at X = 3. Use
the sign and direction information for f(x) to deduce that it is a line with a negative slope.
Similarly, complete the branches of the reciprocal function.

k.

¥
4.__
Interval of x X3 x>3 ,
Sign of f(x) -
Direction of f(x) | decreasing decreasing +=—r2;0_
. 1
) f— _ 1o
Ign o 700
Di i f 1 increasin increasin T
irection o ) B E .
Section 7.4  Page 408 Question 18

a) The graph of y = : !
X

always has a vertical asymptote.
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This statement is false. The graph of y = % will have a vertical asymptote only if the
X

graph of f(x) has an x-intercept. For example, the graph of f(x) = x* + 2 has no X-intercepts

so the graph of y = % has no vertical asymptote.
X

b) A function of the form of y = . (1 : always has at least one value for which it is not
X

defined.
This statement is false. The function of the formy = % will be undefined only if f(x)
X
has a zero. For example, the function f(X) = x* + 2 has no zeros so the function y = %
X

1s defined for all values in its domain.

€) The domain of y = : ! is always the same as the domain of y = f(X).
X

This statement is false. The domain of y = % will differ from the domain of'y = f(X)
X

when f(x) has a zero because the zero is the non-permissible value for

f(x)
Section 7.4  Page 408 Question 19

a) Both students have made correct assumptions. The non-permissible values are the
roots of the corresponding equation.

b) The assumptions made hold true for both a linear and a quadratic function.

Section 7.4  Page 408 Question 20

a) Substitute u =300 and f = 50 into l+l = l
u v f
1 1 1
——=—
u v f
1 1 1
_—t—=—
300 v 50
1_5
v 300
v=060

The distance between the lens and the image is 60 mm.
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b) Substitute u= 10 000 and v =210 into l+l:%.

u v
1 1 1
—_t—=—
u v f
1 1 1
I
10000 210 f
10210 1
2100000 f

f =205.680...

The focal length of the lens is approximately 205.68 mm.

Section 7.4  Page 408 Question 21

Step 1 144
4
I 1
[ ||_ . [
:\
=z M 2 | 4 %
1
]
4
]
W
Step 2a)
X fix) X fix)
0 -0.5 0 0.5
0.4 -25 0.6 2.5
0.45 -5 0.55 5
0.47 -8.33 0.53 8.33
0.49 —25 0.51 25
0495 | —50 0.505 50
0499 | -250 0501 | 250

b) As the value of X approaches the asymptote from either the right or the left, the

function approaches negative infinity or infinity, respectively. The function will always

approach infinity or negative infinity at an asymptote.
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Step 3a)

x fix) x fix)
] i
-10| -5 10| 35
1 L
~1000 1 1
4002 1000 | 3Sggg
1 1
—1o000| —1 _ S —
40002 10000 | 35998
_ __ 1 1
100000 | —55507 | | 100000 | 35500

b) As the values of X approach +oo, the graph of the reciprocal function approaches the

liney = 0.

Section 7.4  Page 409

Question 22

v=f(x)

__1
V=T

The absolute value of the
function gets very large.

The absolute value of the
function gets very small.

Function values are positive.

Reciprocal values are positive.

Function values are negative.

Reciprocal values are negative.

The zeros of the function
are the x-intercepts of the
graph.

The zeros of the function
are the vertical asymptotes
of the graph.

The value of the function
is 1.

The value of the reciprocal
function is 1.

The absolute value of the
function approaches zero.

The absolute value of the
reciprocal approaches infinity
or negative infinity.

The value of the function
is—1.

The value of the reciprocal
function is —1.

Chapter 7 Review

Chapter 7 Review  Page 410 Question 1

3
a) |-51=5 b) 2={=2
) 1S )‘4‘ :

3

MHR - Pre-Calculus 11 Solutions Chapter 7
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Chapter 7 Review  Page 410 Question 2

First, evaluate each number and express it in decimal form.

9

4 J9=3 3.5/=3.5 2.7 ‘—5 !

=45 |-1.6/=1.6 ‘15‘=1.5

2
|

The numbers from least to greatest are —4, —2.7, , |-1.6], \/§ , |-3.5|, and

1L
2

Chapter 7 Review Page 410 Question 3

a) [-7-2[=9
=9

b) [3+11-6|=2]
=2

c) 5-3.75/=5(3.75)
= 18.75

d) [5*=7|+[-10+2°| =257 + |-10 + 8|
= (18] +[-2|
=18+2
=20

Chapter 7 Review  Page 410 Question 4

LetD;=0.0,D,=4.2,D;=10.5,D4=19.6, Ds =21.9, and Dg = 15.0.

ID2 = Dy| +[Ds — Dy + [Ds — D3| + [Ds — D4| + [Dg — Ds| + [Dy — Ds|
=14.2-0.0/+]10.5-4.2| +[19.6 — 10.5| + |21.9 — 19.6] + |15.0 — 21.9] +]0.0 — 15.0]
= 4.2 +6.3] +9.1] + |2.3] + |-6.9] + |-15.0]
=42+63+9.1+23+69+15
=438
The total distance hiked was 43.8 km.

Chapter 7 Review Page 410 Question 5

a) The net change in the closing value of this stock is the change from the start of the
week to the end of the week: $6.40 — $4.28 = $2.12.

b) LetV,=4.28,V,=5.17,V3=4.79,V,="7.15, and V5 = 6.40.
Vo — Vi| + [V3 = Va| + [V4 — V3| + Vs — V4|

=|5.17 —4.28| + |4.79 - 5.17| +]7.15 - 4.79] +16.40 — 7.15|

=10.89| +|-0.38| +{2.36| + |-0.75]

=0.89 +0.38 +2.36 +0.75

=438

The total change in the closing value of this stock is $4.38.
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Chapter 7 Review  Page 410

a)
x | fo | g
-7 —8 8
-1 -3 3
0 i Pl
1 7
P 12 12

c) For f(x): The domain is {x | X € R} and the range is {y |y € R}.

Question 6

b)

M

an

al

‘)

|1
=9
-

F 9

=

[x)

|
Jeu

=
L=

¢ 4

For g(x): The domain is {X | X € R} and the range is {y |y >0,y € R}.

d) Example: They are the same graph for values of X where f(X) > 0. Otherwise, the

graph of g(x) is a reflection of the graph of f(X) in the X-axis.

Chapter 7 Review  Page 410

a)
X fix) a{x)
-2 4 4
-1 7 7
0 8 8
1 7 7
2 4 a

Question 7

b)
A Iz . 4
\ /
/
\ 4 JEE
\ /
Sl-af-z2l0 2 N4 %
/ . \
/ - (x\
] ° k
¥ ¥ \l

c) For f(x): The domain is {X | X € R} and the range is {y |y <8,y € R}.
For g(x): The domain is {X | X € R} and the range is {y |y >0,y € R}.

d) Example: They are the same graph for values of X where f(X) > 0. Otherwise, the

graph of g(x) is a reflection of the graph of f(X) in the X-axis.
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Chapter 7 Review  Page 411 Question 8

a) The x-intercept is X = 2. When X > 2, the graph of y = |2x — 4] is the graph of
y =2X—4. When x <2, the graph of y = |2x — 4| is the graph of y = —(2X — 4) or

= —2X + 4. The absolute value function y = |2X — 4| expressed as a piecewise function is
y {2x—4,ifx22

2x+4,ifx<2

b) The x-intercepts are X =—1 and X = 1. When x <—1 or x > 1, the graph of y = |[x* — 1| is
the graph of y = x* — 1. When —1 < x < 1, the graph of y = [x* — 1| is the graph of

=—(x*— 1) ory =—x* + 1. The absolute value function y = [x* — 1| expressed as a
x*—1,ifx<—lor x>1

piecewise function is y = R . .
—Xx"+1,if —1<x<l

Chapter 7 Review  Page 411 Question 9

a) The functions f(x) = 3x> + 7x + 2 and g(X) = |3x* + 7x + 2| have different graphs
because the initial graph goes below the x-axis. The absolute value brackets reflect
anything below the x-axis above the Xx-axis.

b) The functions f(x) = 3x> + 4x + 2 and g(X) = |3x* + 4x + 2| have the same graphs
because the initial function is always positive (above the x-axis).

Chapter 7 Review Page 411 Question 10

Determine the equation of the line in the form f(x) = ax + b using the two given points:
(—%, Oj and (0, 10).

f(x)=15x + 10
Therefore,a= 15 and b = 10.

Chapter 7 Review Page 411 Question 11

a) Graphy=[2x—2|and y =9 and find the points of intersection.

AN S B S N 4
o

Interseckion | Interseckion |
n=-x.k =0 n=Et.t =0

The solutions are X =—-3.5 and X = 5.5.
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b) Graphy=|7 +3x|andy=x— 1 and
find the points of intersection.

Since the graphs do not intersect, there is
no solution.

¢) Graphy =[x’ — 6| and y = 3 and find the points of intersection.

Interseckion | Intersection |
=== Y== n=-1.rz2081 I¥=:

/b 7

Interseckion | Interseckion |
n=l.7/ze0508 IV== n=x ==

The solutions are X=-3,x~-1.7,x~ 1.7, and X = 3.

d) Graphy=|m’>—4m| andy =5 and find the points of intersection.

| |

Inkekseckion f Inkekseckion f
=-1 ¥=k n=k ¥

The solutions are m=—1 and m = 5.

=t

Chapter 7 Review  Page 411 Question 12

a) Examine the two cases.
Case 1
The expression |q + 9| equals g + 9 when q > -9.
g+9=2
q=-7
The value —7 satisfies the condition g > -9.
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Case 2
The expression |g + 9| equals —(q + 9) when q <-9.
—(q+9)=2
qg+9=-2
=-11
The value —11 satisfies the condition g < -9.
The solution is q =—7 or g =—11.

b) Examine the two cases.
Case 1

The expression |7X — 3| equals 7x — 3 when x > % .

TX—-3=x+1
6x=4
2
X:_
3

The value % satisfies the condition X > % .

Case 2

The expression |7x — 3| equals «(7X — 3) when X < % .

—(7x=3)=x+1
—IX+3=x+1
—8x=-2
1
X:_
4

The value % satisfies the condition X < % .

N

The solution is X = % orX=

c) Examine the two cases.
Case 1

The expression |x* — 6| equals x> — 6x when x < 0 or X > 6.

x> — 6X = X
X —7x=0
X(Xx=7)=0
x=0 or X —

0
7

~N X
Il

Both values 0 and
Case 2
The expression |x* — 6x| equals —(x* — 6X) when 0 < x < 6.
—(xX* = 6X) =X

0 = x> — 5x

0=x(x-95)

satisfy the conditions.
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Xx=0 or X-5=0

X=5
Only the value 5 satisfies the conditions.
The solutionisX=0,X=5,0orx="17.

d) Examine the two cases.
Case 1

The expression |4x> — X — 4| equals 4x* — X — 4 when x <

1-65 o 1+65
8

65
X=> or
8

approximately X <—0.88 or x > 1.13.
3X—1=4x"-x—4
0=4x"—4x—3
0=02x+1)(2x-3)
2x+1=0 or 2x-3=0
1 3
X=—= X==
2 2
Only the value % satisfies the conditions.

Case 2

1-/65 1++/65

<X <
8 8

The expression |4x> — X — 4| equals —(4x* — X — 4) when or

approximately —0.88 <x < 1.13.
3X— 1 =—(4x> —x—4)
3X— 1 =—4x*+x + 4

4 +2x—5=0
‘< ~-b++/b* - 4ac
2a
L (£ —4E@)()
2(4)

- —2++/84

8
L o1EN21

4

—1+421 ~1-421

X=——"—" or X= ——

4 4
X =0.8956... x=-1.3956...
Only the value of _1+T\/ﬁ satisfies the conditions.

—1+\/ﬁ
—4 .

The solution is X = % orX=
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Chapter 7 Review Page 411 Question 13

a) Examine the two cases.
Case 1
The expression |d — 4.075| equals d — 4.075 when d > 4.075.
d—4.075=1.665
d=5.74
The value 5.74 satisfies the condition.
Case 2
The expression |d — 4.075| equals —(d — 4.075) when d < 4.075.
—(d—4.075) = 1.665
d—4.075=-1.665

d=241
The value 2.41 satisfies the condition.
The solution is d = 5.74 or d = 2.41.
The depth of the water at high tide is 5.74 m, and the depth of the water at low tide is
2.41 m.

b) Let D, =2.94,D,=5.71,D;=2.28, and D, = 4.58.
|D2 — Di| + [D3 — Dy + |Ds — Ds|

=15.71 —=2.94| +|2.28 = 5.71| + |[4.58 — 2.28]

=12.77| +|-3.43| + |2.3|

=277+343+23

=8.5

The total change in water depth that day was 8.5 m.

Chapter 7 Review  Page 412 Question 14

Examine the two cases.
Case 1l
The expression |m — 35.932| equals m —35.932 when m > 35.932.
m-35932=11.152

m = 47.084
The value 47.084 satisfies the condition.
Case 2
The expression |m — 35.932| equals —-(m — 35.932) when m <35.932.
—(m—-35.932)=11.152

m-—35932=-11.152
m=24.78

The value 24.78 satisfies the condition.
The solution is m = 47.084 or m = 24.78.
The two masses are 24.78 kg and 47.084 kg.
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Chapter 7 Review Page 412 Question 15

a) ) b)
y-‘-.ﬁ:a'- X+=-+5% JI'IAJX::'I
* v = fix) RN
s i 0|/ 4
O oA RN
2 al
TR k6 % / |\
‘ =iE2 ) £ 483/1) / A
+483, (0531
. PImIGE o). [1902) X 1, 0) .
i 1 18 —EH a2 |0 K;!
c VTt (55.16-1) S| (116, 1)
(0] —6) ! c
¥ A ” 1 )l ll
L= f[x] iI_l,." r -? l
A1 T ¥ kv
Chapter 7 Review Page 412 Question 16
I'F 3
a) it b)
N | v=lax—1o xx 2.5 |¥
112 : D (@ 5)
I‘n.—;: 251 VESTl
L 1] ! -
* > 2/ )= [T .02
=210 X P {Ezf., I_?Jj'j( i .
i Jd6 [ 2 2|0 2 | X
3.1 /M
vr2x+5/ [l [°
! A
1‘ w
0[-9)
Chapter 7 Review Page 412 Question 17
a) i) The reciprocal function for f(x) = x> — 25 isy = eyE
X —

i) Find the non-permissible values of

v by setting the denominator equal to 0 and
solving.
X' —25=0
X=5x+5)=0
X-5=0 or X+5=0
X=35 X=-5
The non-permissible values and the equations of the asymptotes are X =5 and X = -5.
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iii) The reciprocal function has no x-intercepts. The y-intercept is 23"

iv)
[ 7y
I a [y=k¥+ 25
1 I

=7 f\ﬁ 0 5 [z %
Mool A
Nl v 15
. ¥‘::- -/ \ [ =
!r 1r 3

: : : . 1
b) i) The reciprocal function for f(X) = x> — 6x + 5 is y = -
X" —6X+5

il) Find the non-permissible values of ﬁ by setting the denominator equal to 0
X" —0X+

and solving.
X°—6X+5=0

xX=5x-1)=0
X—=5=0 or Xx—1=0
X=5 x=1

The non-permissible values and the equations of the asymptotes are X =5 and x = 1.

iii) The reciprocal function has no X-intercepts. The y-intercept is r

iv)

7 ¥ L 4
vEX'16K45, |

| /

| /

y:.ﬂ. —E‘ATJ IF
a'—E. —a | e NN X

2 i

\
4 I
v r 1

MHR -« Pre-Calculus 11 Solutions Chapter 7 Page 58 of 82



Chapter 7 Review  Page 412 Question 18

a) Substitute d = 2.5 into F = %
_600
d
- _ 600
2.5
F =240
The force required is 240 N.

F

b) Substitute F =450 into F = %
_ 600
d

450=%9
d

F

d=1.333...
The distance from the fulcrum is approximately 1.33 m.

c) If the distance is doubled: If the distance is tripled:
600 600
= F=—
2d 3d

-4 - - 1)
20 d 30 d
1

1
Fd =§F Ft=§F

If the distance is doubled the force is halved. If the distance is tripled only a third of the
force is needed.

Chapter 7 Practice Test
Chapter 7 Practice Test Page 413 Question 1

F9—3|—|5-2|+ -7+ 1 —4

=[-12| - |-3| + |-10]
=12-3+10
=19

The answer is B.
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Chapter 7 Practice Test Page 413 Question 2

The range of the absolute value of a linear function is {y |y >0,y € R}. The range of
f(x)=|x—3|is {y|y>0,y € R}. The answer is C.

Chapter 7 Practice Test Page 413 Question 3

Examine the two cases.
Case 1
The expression |1 — 2X| equals 1 — 2X when X < % .
1-2x=9
X=-4
The value —4 satisfies the condition.
Case 2

The expression |1 — 2X| equals —(1 — 2X) when X > % .

—(1-2x)=9
1 -2x=-9
X=5
The value 5 satisfies the condition.
The solution is X =—4 or X = 5.
The answer is D.

Chapter 7 Practice Test Page 413 Question 4

Since the asymptotes occur at X = -2 and X = 1, the original quadratic function has
zeros —2 and 1.

fX)=(x+2)x-1)

fX)=x>+x-2

The answer is A.

Chapter 7 Practice Test Page 413 Question 5

Vertical asymptotes occur at non-permissible values. Set the denominator equal to 0 and
solve for X.

X' —16=0
X—4)x+4)=0
X—4=0 or X+4=0

X=4 X=-4

The equations of the vertical asymptotes are X =4 and X = 4.
The answer 1s B.
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Chapter 7 Practice Test Page 413 Question 6

a) Use a table of values to sketch the graph.
Tlbe) 4
&.

2

0 2 |46 |
fox)=(12% < 7]

v
b) The x-intercept is 3.5 and the y-intercept is 7.
€) The domain is {x | X € R} and the range is {y |y >0,y € R}.

d) The x-intercept is X = 3.5. When x > 3.5, the graph of y = |2X — 7| is the graph of
y =2X—7. When x < 3.5, the graph of y = |2x — 7| is the graph of y = —(2X—7) or

=-2x + 7. The absolute value function y = |2X — 7| expressed as a piecewise function is
y { 2x—7,ifx>3.5

-2x+7,ifx<3.5

Chapter 7 Practice Test Page 413 Question 7

Examine the two cases.
Casel

The expression |3x* — X| equals 3x* — X when X < 0 or X > %
3 —x=4x-2

3% - 5x+2=0

Bx=2)x-1)=0

3x-2=0 or X—1=0

X:

w | N

Both values % and 1 satisfy the conditions.
Case 2
The expression |3x* — X| equals —(3x* — X) when 0 < x < % )

—(3x* = X)=4x-2
0=3%"+3x-2
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_ —b++b*-4ac

X
2a
o -3)£4(3)° -403)(-2)
2(3)
Lo T3EV33
6
—3+4/33 ~3-4/33
X=——" or X= ———
6 6
x=0.4574... x=-1.4574...

Neither value satisfies the conditions.

The solution is X = % orXx=1.

Chapter 7 Practice Test Page 413 Question 8

Graph y=|2w — 3| and y =w + 1 and find the points of intersection.

wckian Interseckion
.BBbEBEEF 1V'=1l.6BBEEEST n=y s V=K

The solutions are X = % and X =4.

Chapter 7 Practice Test Page 413 Question 9

The first error is in line 1 of Case 1: X + 4 should be X — 4. Then, the corrected solution
for Case 1 when the expression |X — 4| equals X —4 when X > 4:
Case 1
X—4=x>+4x
0=x"+3x+4

‘o —b ++/b* —4ac

2a
‘= —(3)£+/(3)* —4(1)(4)
2(1)
LT3N
2

No solutions.

MHR -« Pre-Calculus 11 Solutions Chapter 7 Page 62 of 82



The next error is in line 1 of Case 2: —X — 4 should be —x + 4. Then, the corrected solution
for Case 2 when the expression X — 4| equals —(X — 4) when X < 4:

Case 2
X +4=x"+4x
0=X +5x—4
o —b++b*-4ac
2a
N Ok V) —4()(-4)
2(1)
L 3E4l
2
—5++/41 —5-/41
X=——— or X= —
2 2
x=0.7015... X=-5.7015...
Both values satisfy the condition.
The solutions are X = _5+T\/ﬂ and X = _S_T\/ﬂ or approximately X = 0.7 and X =-5.7.

Chapter 7 Practice Test Page 414 Question 10

a) The reciprocal function for f(X) =6 — 5x isy =

6-5x

b) Find the non-permissible values of by setting the denominator equal to 0 and

solving.
6-5x=0
6
X = —
5

The non-permissible value and the equation of the vertical asymptote is X = g
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¢) Example: Use the asymptote and the Vl‘
invariant points to sketch the graph of &
the reciprocal function.
4 T— ]
V=l 5k
2]
NEAR . 1 %
4z
Lal ye= 6 —5x
w
Chapter 7 Practice Test Page 414 Question 11
a) Using the given points, (0, 0) and (6.2, 15.5), Bottom View ':f Flying Geese
1

the equation of the absolute value function is

y = 2.5x. ‘

—b.2, 15.5]) 16 (6.2,15.5)

b) First determine the angle between one half
of the vee formation and the y-axis using a
trigonometric ratio.

tan 0 = ﬂ
15.5 < b
O=tan ' 0.4 X
0=21.801...

Then, the angle between the legs of the vee
formation is 2(21.80) or 43.6°.

c) Fory=]2.8x|, the angle between one half of the vee formation and the y-axis is

tan 0 = L
2.8
0=tan (Lj
2.8
0=19.653...

Then, the angle between the legs of the vee formation is 2(19.65) or 39.3°.

MHR -« Pre-Calculus 11 Solutions Chapter 7 Page 64 of 82



Chapter 7 Practice Test Page 414 Question 12

. . w M1=7E0M AR+
a) Substitute W =750 into W, = —e2
_h
6400 j p
Graph W, = 750 >
h
——+1
6400 w=ia0n ¥=YEAQ
b) 1) Substitute h =8 into W, = h750 >
——+1
6400 )
750
W =—""-"7-5
h
—+1
(6400 j
750

W-=—— """
h 8 2
41
6400

2
W, = 750(64020)
6408
W, =748.128...
The astronaut’s weight at a height of 8 km is approximately 748.13 N.

750

i) Substitute h = 2000 into W, = >
h +1
6400 j

750

Wh_ﬁ
4]
6400

750

wW,o=— "7
" 2000 .Y
U
6400

2
W, = 750(64020)
8400
W, =435.374...
The astronaut’s weight at a height of 2000 km is approximately 435.37 N.
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c) Graph W, = % and W, =30

——+1
( 6400
and find the point of intersection.

So, h>25 600 or a height of more than
25 600 km will result in the astronaut
having a weight of less than 30 N.

cEaln V=20

Cumulative Review, Chapters 5-7
Cumulative Review Page 416 Question 1
3xy° V2% =+/(3xy*)2(2X)

=3 x*y°(2x)

=18x7y°

Cumulative Review Page 416 Question 2

Jaga’be’ =./16(3)(a*)(a)(b*)(c*)(c)

= 4abc/3ac
Cumulative Review Page 416 Question 3
W6 =96) 36 23=43) 18 29 =.[4(9) Ps=2
~J54 -Ji2 _ 36 4

The numbers from least to greatest are %/g , 2\/5 , \/ﬁ , \/% , 2\/§ , and 3\/3 or
i/g, 2\/5, \/ﬁ, 2\/5,\/%, and 3\/6.

Cumulative Review Page 416 Question 4

a) 4J2a+5v2a=9v2a, a>0

b) 10v20x> —3xy/45 = 20x/5 —9x+/5
=11xy/5
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Cumulative Review Page 416 Question 5

a) 23/4(-436)=-824

—-1633
b) V6(V12-+3)=\72-18
63232

=32

¢) (6va++3)(2va-4)=12a-6V4a+2\3a 12
=12a-12+/a+2+3a-2+3,a>0

Cumulative Review Page 416 Question 6
a) @:E ﬂ b) 2 ___2 2-43
Ja o JalJa 2443 2+43(2-3

i _4-243
4 C4-3
4B =4-2V3
T4
-V

c)
ﬁ+@_ﬁ+@(ﬁ+ﬂ}

NEEEN RN vY N

CT+J7(14) +7(28) +4/28(14)
- 7-14
CT+72 41441442
- -7
214212
—7

=-3-3V2
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Cumulative Review Page 416 Question 7

M:x,x2—6
(\/m oy
X+6=Xx’

0=Xx"-X-6

0=(X-3)(x+2)
X—-3=0 or X+2=0

S—~—"

X=3 X=-2
Check for x = 3. Check for x =-2.
Left Side Right Side Left Side Right Side
X+6 X VX+6 X
=346 =3 =J-2+6 =-2
=3 =2
Left Side = Right Side Left Side # Right Side
The solution is X = 3.
Cumulative Review Page 416 Question 8

a) Substitute v=20 and r = 15 into V= ~/h—2r and solve for h.

v=+h-2r
20=Jh=2(15)
20° =(Vh=30)
400 = h-30

h =430
The height of the fill is 430 ft.

b) Example: The velocity would decrease with an increasing radius because the

expression vh—2r would decrease.

Cumulative Review Page 416 Question 9
3
a) lszt:=i3, a=0,b#0
48a°b" 4b
4-x  —(x=4)

X*—8X+16  (Xx—4)(x—4)
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0 (x—3)(x+5);x+2_(x—3)(x+5)(x—3j
x’—1  x=3 (x=D(x+1){x+2
(Xx=3)*(x+5)

= , X#=-2,-11,3
(X=D(X+1)(x+2)
g 10, X Bt
6x 15x-30 6% | }5 (x~7)
:l,x¢Q2
6
0 (x+2j x* =9 ;(x+3j_ 247\ (=3) (1#3) |( x=7
x=3)\x*=4) \x=2) (| x5 )| x~7) x+7) \ 43
=1, x#-3,-2,2,3
Cumulative Review Page 416 Question 10

o 10 a-l_ 10@-7)  (a-D@+2)
a+2 a-7 (a+2)a-7) (a-7)y(a+2)
_10a-70+a’+a-2
T (a+2)(a-7)
_a’+lla-72
"~ (a+2)(@-7)
_a’+lla-72
C(@a+2)(@-7)’

azx-2,7

b) 3x+2  X-=5 =(3x+2)(x—2)(x+2)_ (X=5)(x+4)
X+4 X =4  (X+4H)X=2)(X+2) (X=2)(X+2)(x+4)
33X —12x+2x2 =8 — X"+ X+ 20
- (X+4)(X—2)(X+2)
C 3 +xE—11x+12
X+ A)(X=2)(x+2)

X % —4,-2,2
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2X 3 2X(x+1)

3(x+5)

c)

XC—25 XE—4X—5 (X+5)(X=5)(X+1) (X=5)(X+1)(x+5)
_2x%+2x-3x-15

C(X+5)(X=5)(x+1)

2x* —=x—15

T (X5 (X=5)(x+1)
(2X+5)(x=3)

Xx=-5-1,5 or

T X+ 5)(X=5)(x+1)

Cumulative Review Page 416

Example: I disagree with Sandra. The expression

She forgot to state the restriction on the variable. The expression

equivalent to X + 2, X # 5.
Cumulative Review Page 416
X+4_X
4 3
4 3
3(X+4)=4x

12=x
The value of X is 12.

Cumulative Review Page 417
p _area of shaded region
area of entire figure
2
p_ 7t(4x)2
m(8X)
2
_ 167tx2 X#0
64mX
p-_L
4

X#=-=5-1,5

Question 11

(X+2)(X+5)

is not equivalent to X + 2.
X+5

(X+2)(X+5) "

X+5

Question 12

Question 13

The probability that the point is in the shaded region is % .
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Cumulative Review Page 417 Question 14

First, evaluate each number and express it in decimal form.
-5|=5 |4 —6]=|-2]| [2(-4) - 5|=|-8 - 5] 8.4 =8.4
=2 = |-13|
=13
The numbers from least to greatest are [4 — 6/, |-5], |8.4|, and |2(—4) — 5|.

Cumulative Review Page 417 Question 15

a) The x-intercept is X = 2. When x > 2, the graph of y = [3x — 6| is the graph of

y =3X—6. When x < 2, the graph of y = |3Xx — 6| is the graph of y = —(3X —6) or

y =—-3Xx+ 6. The absolute value function y = |3X — 6] expressed as a piecewise function is
{3x—6jfx22

—3X+6,ifx<2’

b) The x-intercepts are X =—1 and X = 5. When X <—1 or X > 5, the graph of

y= %(X—2)2 —3| is the graph of y = %(X—2)2 —3. When -1 <X <5, the graph

ofy = %(X—Z)Z -3

is the graph of y = —[%(X—2)2 —3) ory Z—%(X—Z)z +3. The

expressed as a piecewise function is

absolute value function y = % (x—2)>-3

%(x—2)2—3,ifx£—lorx25

y= | .
—E(X—Z)2 +3,if —1<x<5
Cumulative Review Page 417 Question 16
a) 1) Use a table of values to sketch the graph. =
M
ey 7 )
ii) x-intercept: 3 y-intercept: 7 2

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

b) i) Use a table of values to sketch the graph.
i) x-intercepts: —1 and 4, y-intercept: 4

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

2| 4|6 [x
¥ V=¥ —3k—4
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Cumulative Review Page 417 Question 17

a) Examine the two cases.
Case 1

The expression |2X — 1| equals 2x — 1 when x > % .
2X—1=9
2x=10
X=5
The value 5 satisfies the condition X > % .
Case 2

The expression [2X — 1] equals «(2X — 1) when X < % .

—-2x-1)=9
2x—1=-9
2X =-8
X=-4

The value —4 satisfies the condition X < % .

The solution is X =—4 or X = 5.
Verify graphically.

N A N

N7 N

Interseckion | Inkerseckion
n=-y =8 n=E V=

b) Examine the two cases.
Case 1

The expression [2x* — 5| equals 2x* — 5 when x < —\/g or X > \/g or approximately

X<-1.58 orx>1.58.

2 —-5=13
2x* =18
=9
X ==+3
Both values satisfy the conditions.
Case 2

The expression [2x* — 5| equals —(2x* — 5) when — \/g <x< \/g .
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—(2x*=5)=13

2> -5=-13
x> =-8
X' =—4

There are no solutions.

The solution is X = -3 or X = 3.
Verify graphically.
L | L

Interseckion |
n=-=

Interseckion |
=1i: n=x

¥=1:

Cumulative Review Page 417 Question 18

a) Example: Absolute value must be used in the formula for area because area cannot be
negative.

b) Substitutea=-5,b=2,c=-3,andd=4into A= % lad — bc].

A= l|ad—bc|
2
1

A= —1-5(4)—2(3)|
2

A= l|—20+6|
2

A= l1—141
2

A= l(14)
2

A=7

The area of the triangle is 7 square units.
Cumulative Review Page 417 Question 19 ya

Since the graph of the reciprocal function has a vertical
asymptote of X = 4, the graph of the original function will
have x-intercept at (4, 0). The given point, (5, 1), is an
invariant point so it is also a point on the graph of the original
function. Plot the two points and draw the line.

fxX)=x—-4

F 1
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Cumulative Review Page 417 Question 20

Example: Locate zeros of the original function
(where y = 0) and draw the vertical asymptotes.
Locate the invariant points (where f(X) has a value
of 1 or —1). Use these points to help sketch the
graph of the reciprocal function.

6

Cumulative Review Page 417 Question 21

Determine characteristics of the graph of f(X).
« For f(X) = (x + 2)%, the coordinates of the vertex are (2, 0).
* Determine the zeros of the function, or x-intercepts of the graph, by solving f(x) = 0.
(x+2)y=0

X+2=0

=-2

* The y-intercept is 0.
To sketch the graph of the reciprocal function, consider the following characteristics:
* The reciprocal function has vertical asymptote X = 2.
» Determine the invariant points by solving

f(x) = £1.
(x+2)y°=1 (x+2)y*=-1
X+2==*1 No solutions.
X+2=-1 or x+2=1

X=-3 X=-1 »
Invariant points are (-3, 1) and (-1, 1).
The y-intercept of y = ! - 1s 1 or 0.25.

(X+2) 4

Cumulative Review Page 417 Question 22

a) Example: The shape, range, and y-intercept will be different for y = [f(x)| from

f(x) =3x—1.

For f(x) = 3x — 1, the graph is a line, the range is {y | y € R}, and the y-intercept is —1.
Fory = |3x — 1], the graph is vee-shaped, the range is {y | y >0,y € R}, and the
y-intercept is 1.
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b) Example: The graph of the reciprocal function has a horizontal asymptote, a vertical

asymptote, and no X-intercept.

For f(x) = 3x — 1, the graph is a line, the X-intercept is %, and the y-intercept is —1.

1 : .
Fory= EVRRE the graph has two branches, a horizontal asymptote at y = 0, and a vertical

1 . .
asymptote at X = 3’ and the y-intercept is —1.

Unit 3 Test

Unit 3 Test Page 418

The best answer is C.

Unit 3 Test Page 418

x«/g _; 8
=)

X
=12x(VX)

The best answer is D.

4725 _4( 72x4(x)J

Unit 3 Test Page 418

X+2=+X"+3
(X+2) =x>+3

X2 +4X+4=x>+3

4x =-1
1
X=——
4

The best answer is B.
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Unit 3 Test Page 418 Question 4

9x* —27x° _ 9x*(1-3x%)
3 3%
=3x(1-3%%)
=3x-9x’
The best answer is C.

Unit 3 Test Page 418 Question 5

An expression for the length of the line segment between (4, —3) and (-6, —3) is |6 — 4.
The best answer is D.

Unit 3 Test Page 418 Question 6
First, evaluate each number and express it in decimal form.
1 1 1| (3
4=11]= 17 <1-51=2() =2 2~ =24
5 5 4 |4
=7 =1 =0.75 =-2
The numbers from least to greatest are |2| — |4, 1—% , %\ -5, and |4 — 11].
The best answer is B.
Unit 3 Test Page 418 Question 7
18 [13 V77 (8n
Jnm =+nm £= — = Jm?+n® #m+n
J36 \36 J8n  /8nl+/sn
- \ﬁ _~/56n
2 8n
_ 24/14n
&n
_ 14n
4n
The best answer is D.
Unit 3 Test Page 418 Question 8

If the graph of y = % has vertical asymptotes at X =—2 and X = 5 and a horizontal
X
asymptote at y = 0, then the graph of y = f(x) has X-intercepts of —2 and 5. The equation of

f(x) is f(X) = (x + 2)(x — 5) or f(x) = x* — 3x — 10.
The best answer is B.
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Unit 3 Test Page 418 Question 9

The restriction on the variable for vV3Xx—9 i1s 3Xx—9> 0 or X > 3.
The radical v3X—9 results in real numbers when x > 3.

Unit 3 Test Page 418 Question 10
N5 _ V5 (N2
NN
o
6
When the denominator of the expression % is rationalized, the expression becomes
V10
6
Unit 3 Test Page 419 Question 11
3x=7  Xx=k _2x+21
X+11 x+11 x+11
2x=T7+k  2x+21
X+11 X+11
2x—-T7+k =2x+21
k=28
The expression 3X=7_x=k , X #—11, simplifies to 2x+21 when the value of k is 28.
X+11 x+11 X+11
Unit 3 Test Page 419 Question 12
Examine the two cases.
Case 1
The expression |1 — 4X| equals 1 — 4X when X < i .
1-4x=9
—4x =8
X=-2

The value -2 satisfies the condition X <

| —
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Case 2

The expression |1 — 4x| equals —(1 — 4x) when x > % .

~(1-4x)=9

1-4x=-9
—4x=-10

10
X:_

4

5

X:_

2

5

The value 5 satisfies the condition X > % .

The solution is X=-2 or X = % .

The lesser solution to the absolute value equation |1 —4x| =9 is X =-2.

Unit 3 Test Page 419 Question 13

Find the non-permissible values of the expression —

X" —4
X' —4=0
X-=2)x+2)=0
X—2=0 orx+2=0

X=2 X=-2
The graph of the reciprocal function f(x) = — has vertical asymptotes with equations
X —_
=-2and X =2.
Unit 3 Test Page 419 Question 14
WT=o(7)  45=.16(5) 18 642=./36(2) 5=4/25
=63 = /80 =72

The numbers from least to greatest are 5, 3ﬁ R 6\/5 and 4\/5 .

Unit 3 Test Page 419 Question 15

a) The first step to solve the radical equation J3X+4 =2x=5 isto square both sides.

b) For v/3x+4,x> —% .For v/2x—5, x> 2.5. So, the restriction on the values for the

variable X in the equation v/3x+4 =~+/2x—5 is x> 2.5.
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c)  3x+4=+2x-5

(x4 =(253)
3X+4=2x-5

X=-9
There is no solution.

d) There are no solutions to verify.

Unit 3 Test Page 419 Question 16

4x2+4x—8;2x2+3x—2_4wj}/6 (2%=T) (2x+5)
X2 —5X+4  4x*+8X—5 M(x—4) MM

JHCXED) s 25,2,05,1,4
X—4
Unit 3 Test Page 419 Question 17
a) Example: A proportion that relates the side of the similar
. . X X+3
triangles is — = .
2x  x+10

b) The non-permissible values are X # 0, —10.

X X+3
C) —=
2x  Xx+10
@0x+10) 2 | =[ X3 ) 2+ 10)
2X X+10
x> +10x = 2X* + 6X
0=Xx"—4x
0=x(x—4)
Xx=0 or X—4=0
X=4
The value of X that makes the triangles similar is 4.
Unit 3 Test Page 419 Question 18
a) Use a table of values to sketch the graph. M
4
b) x-intercept: 2.5, y-intercept: 5
2 V= |2x—|5]
) domain: {x | X € R}, range: {y|y>0,y € R} < —
0 4 6 | X
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d) When x > 2.5, the graph of y = |2X — 5] is the graph of y =2X — 5. When x < 2.5, the
graph of y = |2X — 5| is the graph of y = —(2X —5) or y = -2x + 5. The absolute value
2X=5,i1fx>2.5

function y = |2X — 5| expressed as a piecewise function is y = _ .
—2x+5,if X< 2.5

Unit 3 Test Page 419 Question 19
Examine the two cases.
Case 1
The expression [x* — 3| equals x> — 3x when X < 0 or x > 3.
2 _
X" —3x=2
X*—3x—2=0
‘o —-b++/b* - 4ac
2a
L —CDEJC —40(2)
2(1)
o317
2
3+417 3-J17
X = or X =
2 2
X =3.5615... =-0.5615...
Both values satisfy the conditions.
Case 2
The expression [x* — 3X| equals —(X* — 3X) when 0 < x < 3.
—(X*=3x)=2
x> —3x=-2
X*—3x+2=0
x=-2)x-1)=0
X—2=0 or X—1=0
X=2 x=1
Both values satisfy the condition.
The solutions are X = 3_;/ﬁ ,X=1,Xx=2,and X = 3+;/ﬁ.

Verity graphically.

o/ o/

TSRV e R Y

Interseckion | Intersection |
n=-EpitE:H V= =i Y=z
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N S

L1 L
=EEl1EEzE IV=c

Intersection | I
n=c Y= "

Unit 3 Test Page 419 Question 20

Use the location of the vertex and intercepts to plot the graph of f(x).
* Determine the coordinates of the vertex for

f(x) = x* + 2x — 8 using X = —21 and its
a

corresponding value of y. The vertex is located

at (-1, -9).

» Determine the zeros of the function, or

X-intercepts of the graph, by solving f(x) = 0.
X" +2x—8=0

xX+4)(x-2)=0

X+4=0 or X—2

X=-4 X
* The y-intercept is —8.

0
2

To sketch the graph of the reciprocal function,
consider the following characteristics:

* The reciprocal function has vertical asymptotes X =—4 and X = 2.
* Determine the invariant points by solving f(X) = +1.

X +2x—8=1 X +2x—8=-1
X' +2x-9=0 X +2x-7=0
_b++/b? =
In each case, use the quadratic formula x = bt 2b 4ac .
a
Nk V) =4()(-9) Nk V2 =4()(-7)
2(1) 2(1)
L2340 o232
2 2
X=2.160orx~-4.16 X~ 1.83 orx~-3.83
Invariant points are (2.16, 1), (-4.16, 1), (1.83, —1), and (-3.83, —1).
1 1
The y-intercept of y = ——— is —— or —0.125.
y Y e 2x—3 8
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Unit 3 Test Page 419 Question 21

a) Substitute d =72 into d = st and isolate s.
d=st

72 =st
72
S:_
t

b) Substitute t=14.5 into s = 7t_2

72
S =
t
= 7_2
14.5
s~4.97

The weight of the stone is approximately 4.97 ft/s.

c) Substitute S= 6.3 into S = 7t_2

:7_2
t
63=12
t
t~11.43

The time required to travel between hog lines is approximately 11.43 s.
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