d) v = 2x — 10; slope of 2; y-intercept of —10;
the boundary is a solid line.

1.C 4 4. .
2.C e y=> X+ 4 slope of —5 y-intercept of 4;
3.B the boundary is a solid line.
4.D f) v> lX — 5; slope of l; y-intercept of —5;
5.D 2 2
6. n= —4 the boundary is a dashed line.
4. a)
7. a) (% —%) and (=2, —7) b) (1, —4) {*
8. a)
y=<-2x+5 >
"“- :-_‘x\' < N
T f‘ll},;.ll' lll‘ b -4 |20 2 4 x
Intgrsection Y o S
He.FEHEGREE {=l.04EE0E 2
(0.76, 1.05)
b) Example: At this time, 0.76 s after Sophie 4
starts her jump, both dancers are at the same Y
height above the ground. b) 7
9. a) perimeter: 8y = 4x + 28 =
area: 6y + 3 = x*+ 14x + 48 3y—-x>8 ‘ Padl |
b) The perimeter is 16 m. The area is 15 m*. -
10. a) y:%xzandyzé(x—l)2 =
b) (5.45, 9.90) and (0.55, 0.10) NE RN BN
11. a) v
I.-"f I'l.l )] ZS
*‘J_._.ﬁ_#f | 4 \4x+2y-1220
Int-zr'se-:l:i(-ilnlln
H=w gD ¢ w=Eiz ) 2
b) Example: At this point, a horizontal distance < ~
of 0.4 cm and a vertical distance of 0.512 cm Sl -2]o 2 \4 | 6 | X
from the start of the jump, the second part of 2
the jump begins.
12. A(—3.52, 0), B(7.52, 0), G(6.03, 14.29) 4
area = 78.88 square units \ 4
d) YA
Chapter 9 Linear and Quadratic 5 I
Inequalities - Ao s =
. . . ~1 120 2 | 4|6 | 8-710 %
9.1 Linear Inequalities in Two Variables, S -7
pages 472 to 475 ST
1. a) (6,7),(12,9) T
b) (=6, —12), (4, —1), (8, —2) >y v
) (12, —-4),(5,1) d) (3, 1), (6, —4) e) 78
2.a) (1,0),(-2,1) b) (-5, 8), (4, 1)
o (5 1) d) (3,-1) I N
3. a) y < x + 3; slope of 1; y-intercept of 3; the )
boundary is a solid line. | x=y-6
b) y > 3x + 5; slope of 3; y-intercept of 5; the >
boundary is a dashed line.
¢) v> —4x + 7; slope of —4; y-intercept of 7; b
the boundary is a dashed line. -4 | e O‘ » 2 L 4 X

Answers ® MHR
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6 18 1 15
. >Zx — — —=x 4+ ==
5.a) y 5X 5 b) y< 2X 2

e

rl —

1
d) yzgx——

. Examples:
a) Graph by hand because the slope and the
y-intercept are whole numbers.

W

g]\6x + 3y =21

<Y

MHR ¢ Answers

b) Graph by hand because the slope and the
y-intercept are whole numbers.

vA {4
4 "
=5 1
1
10x < 25y = 4
’l
<— r —>
44| 2lol [ 2] 4 %
2
1
1A 4

¢) Graph by hand because the slope is a simple
fraction and the y-intercept is 0.

d) Graph using technology because the
slope and the y-intercept are complicated

fractions.
489 14 500
< 209
V=127t 279
=

=

e) Graph by hand because the slope and the

y-intercept are

whole numbers.

VA A
7
H
7
Vi
214
Va
Vi
< r - >
Ja| gl | 2| 4 [%
12_
7/ “]08x—04y>0
Y| v
9.a3) y<ix+2 b) y < —Lx
4 4
3 3
10. VA
4 x+0y>0
2_
< - —>
-4 20 2 | 4 |X
L2
Y

The graph of this solution is everything to the

right of the y-axis.
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11.

13.

14.

15.

16.

17.

18.

a) 12x + 12y = 250, where x represents the
number of moccasins sold, x > 0, and
y represents the hours worked, y = 0.

b) VA

24 12x4 12y =250

161
8

<
Y

' T —
0 8 |16 |24 X
Y

¢) Example: (4, 20), (8, 16), (12, 12)
d) Example: If she loses her job, then she will
still have a source of income.

. a) 30x + 50y < 3000, x > 0, y = 0, where

x represents the hours of work and y

represents the hours of marketing assistance.

b) [ TyA

30x + 50y < 3000 -

0| |20 40|60 80 100 X

Y

0.3x + 0.05y < 100, x = 0, y = 0, where

x represents the number of minutes used and

y represents the megabytes of data used; she

should stay without a plan if her usage stays in

the region described by the inequality.

60x + 45y < 50, x = 0, v = 0, where

x represents the area of glass and y represents

the mass of nanomaterial.

125x + 55y < 7000, x = 0, y = 0, where

x represents the hours of ice rental and

y represents the hours of gym rental.

Example:

a) y=x* b) y=x*y<x?

¢) This does satisfy the definition of a solution
region. The boundary is a curve not a line.

y> %x+ 384,0 < x < 512;y$—%x+ 384,
0<x<512y> —%x + 1152, 512 < x < 1024;
y< %x — 384,512 < x < 1024

Step 1 60x + 90y < 35 000

Step2y = —2x+ 2500 0 < x<500,y20

4

(0, 0), approximately (0, 388.9) and (500, 55.6),
and (500, 0); y-intercept: the maximum number
of megawatt hours of wind power that can be
produced; x-intercept: the maximum number of
megawatt hours of hydroelectric power that can
be produced
Step 3 Example: It would be very time-consuming
to attempt to find the revenue for all possible
combinations of power generation. You cannot
be certain that the spreadsheet gives the
maximum revenue.
Step 4 The maximum revenue is $53 338,
with 500 MWh of hydroelectric power and
approximately 55.6 MWh of wind power.

19. Example:

Example | Example | Example | Example

1 2 3 4
Linear - —x X <x
Inequality y= y= y y
Ir}equality - - S <
Sign
Boundary . .
Solid/Dashed Solid Solid Dashed Dashed
Sha.ded Above Below Above Below
Region

20. Example: Any scenario with a solution that has
the form 5y + 3x < 150, x = 0, y = 0 is correct.
21. a) 48 units?
b) The y-intercept is the height of the triangle.
The larger it gets, the larger the area gets.
¢) The slope of the inequality dictates where
the x-intercept will be, which is the base
of the triangle. Steeper slope gives a closer
x-intercept, which gives a smaller area.
d) If you consider the magnitude, then
nothing changes.

9.2 Quadratic Inequalities in One Variable,
pages 484 to 487

1.a) {x|1<x<3,x€eR}
b) (x| x<lorx=>3,x€R}
0 {x|x<lorx>3,x€R]
d) x|]1<x<3,x€R]}

2.a) {x|x€eR} b) {x|x=2,x€R}
¢) no solution d) x| x#2,x€eR}
3. a) not a solution b) solution
¢) solution d) not a solution

4.a) {x|x<-10orx=>4,x€ R}
b) x| x<—-120orx>—-2,x€ R}

) {x|x<——orx>Z XER}

2’
d) {X|—2—%SXSZ+?,X€R}

Answers ¢ MHR
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10.

11.

12.

13.

. a)

b)
0
d)

. a)

b)
0
d)

b)
0
d)

. a)

b)

0

d)

. a)

b)
0
d)

a)

b)
0

d)

a)

b)

a)
b)

0
XZ
2

x| -6<x<3,x€R)
{x|]x<-3orx=-1,x€R}

{X|%<X<6,X€R}

x| -8<x<2,x€eR}

x| -3<x<5 x€R]

x| x<—-120rx>—-1,x € R}
x]x<1—-+v6orx>1+ V6, x€R}

{X|X§—801‘X2%,XGR}

x| -8<x<-6,x€eR}
x| x<—-4orx>7,x€R]}
There is no solution.

{X|X<—%01‘X>g,X€R}

{x]|2<x<8,x€eR}
Example: Use graphing because it is a simple
graph to draw.

3 5
< —— >
{XlX or X ,XER}

Example: Use sign analysis because it is
easy to factor.
x|1-V13<x<1+V13,x€R}
Example: Use test points and the zeros.

x| x#3,x€eR]

Example: Use case analysis because it is
easy to factor and solve for the inequalities.
{X| 13 —2\/145 — < 18 +2\/145,X6 R}
x| x<—-120orx>2,x € R}

{X|X<%OI‘X>4,X€R}

8 7
< —— > =
{X|X_ 3OI‘X_Z,X€R}
5v30

Ice equal to or thicker than —3— cm, or

about 9.13 cm, will support the weight of
a vehicle.

9h* = 1500
Ice equal to or thicker than mT /15 cm, or

about 12.91 cm, will support the weight of
a vehicle.

Example: The relationship between ice
strength and thickness is not linear.

Tx? < 630 000, where x represents the
radius, in metres.

0<x<1/230090 ¢ om<x<447.81m

2 years or more

One of the solutions is negative, which does
not make sense in this problem. Time cannot
be negative.

—1* 4+ 14 < 5; t = 3; 3 years or more

+ x > 4; the shorter leg should be greater

than or equal to 2 cm.

MHR ¢ Answers

14.3) a>0;b*—4ac<0 b) a<0;b*—4ac=0
) a#0;b*—4ac>0
15. Examples:
a) x)-5x—14<0 b) x*—11x+ 10> 0
€ 3x2—23x+30<04d) 20x2+19x+3>0
e) x?+6x+2=>0 f) xX*4+1>0
g) x*+1<0

16. {x | x < —V6or—VvV2 <x< V2 orx= V6,
x € R}

17. a) It is the solution because it is the set of
values for which the parabola lies above
the line.

b) —x*+ 13x—-12=>0

0 {x|1<x<12,x€R}

d) They are the same solutions. The inequality
was just rearranged in part c).

18. They all require this step because you need the

related function to work with.

19. Answers may vary.

20. a) The solution is incorrect. He switched the
inequality sign when he added 2 to both
sides in the first step.

b) {x| -3<x<-2,x€R}

9.3 Quadratic Inequalities in Two Variables,
pages 496 to 500

1. a) (2,6),(-1,3)
b) (2, —2), (0, —6), (—2, —15)

c¢) None
d) (-4, 2),(1,3.5), (3, 2.5)
2.a) (0,1),(1,0),(3,6), (-2, 15)
b) (-2, -3), (0, —8)
9 (2,9
d) (_2’ 2)) (_3$ _2)
3.a) y<—x*—4x+5 b)yS%XZ—X-i-S
) yZ—%XZ—X+3 d) y>4x*+5x—6
4. a) b)
A VA
y 21 Ty s LXx 4y
81 2
6- 0 ¢ ,’_{h\ 6 8 X
—2' ’ \\
4' /I AY
y=2(x+3)P%+4 14} 1 \
21 3 h!
46 ’l \‘
< T T Ly ' )
-6 =4 | -2 |0| X —8-,’ \\
Y \
4 X
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0 A d i v
\ / 5
8 [
L |4 \ /
VL < >
V|7 —1o| 86| fal 20 2 X
4 2
| V<Be+1FH51 | | | | | \ /
2 4
- y< S(x+ 77 -4
P N i L 2
1642 ]o] |2 [% 6. a) b)
Y
ATH M 4
v T
9 [y f < > 4
a -210 X \
O \ / 2 / 2 \l ',
4 \ / L r
4 < »
P / N ol N2 4 X
“lo] [ aN\ 12 | 16 | 5 o
T v=tue2 ysperx-6 4ly>e -5k 4
Y
Y Y
5. a) YA
< > ) d)
20|l 12146 X VA PRI
2 < N ! ] 4
“lo] [ 4 | 8 % . I
1
H y<—2x=1)¢ =5 4 [ e
el L | NP N
| \ | 6 a2 ]o]lx
8,' \‘ _ -l I 2
} \ q | y< X +8x+16
1A IR EARENEEN ) 4
b) \ 4 yA
\ 'l - 20 \\ /I
. , 6 \
24l \A
1 i 4 y=x—|6x—16
n‘ ll "
\
BT 2 7.8) y<3x2+13x+10 b) y> —x* + 4x + 7
b Vv y
P Yy>x+6)°+1 N T [
“TI8l 6| 14| 2 0] [x g 7
Y " T
9 A ML f .k
- V= 3((—82 | | —
EREEEEE T 0 y<x*+6 d) y>-2x*+5x—38
\ - i 3 i
2 =¥ o e
i,
= — A
ol |24 6810 % 3§
v | 1
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10.

11.

12.

13.

14.

15.
16.

17.

b)

a)

b)

1

= ——= (x — 2
1 2 < <

L > —0.000 125a* + 0.040a — 2.442,
0<a<180,L=0

any angle greater than or equal to
approximately 114.6° and less than

or equal to 180°

y < —0.03x* + 0.84x — 0.08

0 < —0.03x* + 0.84x — 0.28

{x]0.337... <x<27.662..., x € R}

The width of the river is 27.325 m.

0 < —2.944t* 4+ 191.360f — 2649.6
Between 20 s and 45 s is when the jet is
above 9600 m.

25 s

y=—0.04x* 4+ 5 b) 0 < —0.04x*+ 5
y < —x*+ 20xory < —1(x — 10)* + 100
—x? + 20x —50 > 0; she must have between
3 and 17 ads.

vy < —0.0001x* — 600 and y = —0.0002x* — 700

a)

b)
0
a)

b)

)

d)

y = (4 + 0.5x)(400 — 20x) or

y = —10x* 4+ 120x + 1600; x represents the
number of $0.50 increases and y represents
the total revenue.

0 < —10x* + 120x — 200; to raise $1800 the
price has to be between $5 and $9.

0 < —10x? + 120x; to raise $1600 the price
has to be between $4 and $10.

0 < 0.24x* — 8.1x + 64; from approximately
12.6 years to 21.1 years after the year 2000
p<0.24t? — 8.1t +74,t20,p =0

Only the portion of the graph from t = 0

tot =~ 16.9 and from p = 0 to p = 100 is
reasonable. This represents the years over
which the methane produced goes from a
maximum percent of 100 to a minimum
percent around 16.9 years.

from approximately 12.6 years to 16.9 years
after the year 2000

He should take only positive values of x
from 0 to 16.9, because after that the model
is no longer relevant.

18. Answers may vary.

MHR ¢ Answers

Chapter 9 Review, pages 501 to 503

1.

3.

a) b)
A YA
Y. £
21 ~.
P _ s 4'y>—‘—31x+2
«T 1 N
-2 10 2 4 | X ?\
— 2 sss
< | I* |
Lol fly=8x=61 " Rlof | 2 M4 X
i) s
_gér 4
) d)
A VA
Y &
2
4
‘. A
20 4 |'x 2]
Lo 4x+2y<8
< . . A
L4l [3xqy=6 ] [T a2 0 A X
12
_sﬁ A4
e) VA 4
41 3
10x -4y +3 <11 )
2l L/
1
r
<— r - — >
6l Jdal 2lol/T 21 4 [X
12

.a) y=2x+3

) y<-3x+2

b) v>0.25x —1
d) y<—0.75x + 2

a) y>—%x+2’5—2 b) ys%x+13
—————— ;,'
= F
32 80 31 165
0 y< 11X+11 d) y> HX+ 44

ol
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10.

. a)

. a)

e) v=-——-Xx

. a) 15x + 10y < 120, where x represents the

number of movies and y represents the
number of meals.
b) y< —1.5x + 12

¢) The region below the line in quadrant I
(x = 0, y = 0) shows which combinations
will work for her budget. The values of x
and y must be whole numbers.

. @) $30 for a laptop and $16 for a DVD player

b) 30x + 16y = 1000, where x represents the
number of laptops sold and y represents the
number DVD player sold.

) v>-1.875x+ 62.5 w

The region above the

line in quadrant I
shows which
combinations will

give the desired
commission. The values of x and y must be
whole numbers.

.a) x|x<—-7o0rx>9,x€R]}

b) x| x<—-250rx>6,x€R}
0 {x|-12<x<4,x€R}
d) {x|x<3-+V5orx>3+ V5, xeR}

{X|——<X<% XGR}

b) {x| <5+“21,xeR}

o {x]| 4<X<8 x € R}

d) {X|Xs%\’
orxzw,xeR}
{X|6_32V§5xs6+32\/§,xeR}

b) The path has to be between those two points
to allow people up to 2 m in height to walk
under the water.

. The length can be anything up to and including

6 m. The width is just half the length, so it is a
maximum of 3 m.

a) 104.84 km/h

b) 0.007v*+ 0.22v < 50

¢) The solution to the inequality within
the given context is 0 < v < 70.25. The
maximum stopping speed of 70.25 km/h is
not half of the answer from part a) because
the function is quadratic not linear.

1Mm.a y< %(x+ 32 —4 b) y>2(x—3)
12. a) b)
ST VA Td 7Y
i i yE Txt 4
4 0 ,'4X
1
VA
vl
1 —81 b 4'x
\ T
121!
\‘ I r
—
y<x® E'Zx— 15
v
) d)
INNZ SR YA
1
“«— HEN 21
2ol 2 [%
‘LJI ' < >
V>16x Hx - 12 2\o| T 2 [J&4 %
-5 l’ 2
\‘ 1
T
1>y 1
| L6-
—16 yE(XTI12
Y Y
13.a) y<x*+3
b) y<—(x+4)+2
14. a) y < 0.003t* — 0.052¢ +1.986,
0<t<20,y=0
AN —

b) 0.003#* — 0.052t — 0.014 < 0; the years it
was at most 2 t/ha were from 1975 to 1992.
15.a) r<0.1v?
You cannot have a
negative value for
the speed or the . p
radius. Therefore, Sl
the domain is .
{v| v=0, ve R} and the range is
{r|lr=0,reR}
b) Any speed above 12.65 m/s will complete
the loop.
16. a) 20 < %xz — 4x + 90
b) {x|0<x<25860r54.14 <x<90,x € R};
the solution shows where the cable is at
least 20 m high.
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Chapter 9 Practice Test, pages 504 to 505

9.
10.

11.

oMmbsWwN=

B
A
C
B
C
A
A
'
Ll 8x=2(y-5)
Sldal 2o 2 | 4 |%
[
Y
2 5
{X|—§<X<Z,XER}
VA N
1 1
[y \ 3
") ‘/ ,
4 )/s ’
S| ly> (=544
) 2 46 |x
A 4
y = 0.02x*

25x + 20y < 300, where x represents the number
of hours scuba diving (x > 0) and y represents
the number of hours sea kayaking (y > 0).

yA

6
O

N\,
5 \.25x + 20y <300

@

~
/

A

>
0 4 8 12 X
v |

a) 50x + 80y = 1200, where x represents the
number of ink sketches sold (x > 0) and y
represents the number of watercolours sold
(y=0).

¢) 50x + 80y = 2400, where x represents the
number of ink sketches sold (x > 0) and
y represents the number of watercolours
sold (y = 0); the related line is parallel to
the original with a greater x-intercept and
v-intercept.

d) y> —%X + 30,

y=0,x=0 o

12. a) Example: f(x) = x* — 2x — 15

b) Example: any quadratic function with two
real zeros and whose graph opens upward

¢) Example: It is easier to express them in
vertex form because you can tell if the
parabola opens upward and has a vertex
below the x-axis, which results in two zeros.

13. a) 0.01a*+ 0.05a + 107 < 120

b) {x]| —38.642 < x < 33.642, x € R}

¢) The only solutions that make sense are those
where x is greater than 0. A person cannot
have a negative age.

Cumulative Review, Chapters 8-9, pages 508 to 509

1.a) B b) D
2. (—2.2,10.7), (2.2, —2.7)
.a) (-1, -4),(2,5)
b) The ordered pairs represent the points
where the two functions intersect.
4.a) b>3.75 b) b=3.75 ¢ b<3.75

) A d) C

w

Solving Linear-Quadratic Systems

Substitution Method Elimination Method

. ) Determine Multiply the
Determine which ) ) ) Py .
. which variable | linear equation
variable to solve for. -
to eliminate. as needed.

Solve the linear equation
for the chosen variable.

Substitute the
expression for the
variable into the
quadratic equation and
simplify.

Add a new linear equation and
quadratic equation.

Solve New Quadratic Equation

b) y= —2x+ 15,

y=z0,x=0

Example: (0, 15),
(2, 15), (8, 12)

MHR e Answers

Substitute the value(s) into
the original linear equation to
determine the corresponding
value(s) of the other variable.

No Solution
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Solving Quadratic-Quadratic Systems

Substitution Method

Elimination Method

Solve one quadratic
equation for the y-term.

Eliminate
the y-term.

Multiply equations
as needed.

Substitute the
expression for the y-term
into the other quadratic

Add new equations.

equation and simplify.

Solve New Quadratic Equation

Substitute the value(s) into an

No solution. original equation to determine

the corresponding value(s) of x.

10.
11.
12.
13.

14.
15.

. The two stocks will be the same price at $34

and $46.

. Example: The number of solutions can be

determined by the location of the vertex and
the direction in which the parabola opens. The
vertex of the first parabola is above the x-axis
and it opens upward. The vertex of the second
parabola is below the x-axis and it opens
downward. The system will have no solution.

. (~1.8, —18.6), (0.8, 2.6)

e J—— . ] -
I'I’ I'I’ K

f{.__.-' "-.,1 “-.HH e "-.1 “-.HH

ARSIIVARYS
Inkersgckion ! Inberseckion [ ! }
H=-i BFfAFE [v=-1R.CEE01 | |HzBesBFLER [v=z.ERZMOEE
a) D b) A ¢) B d) C
a) y>x*+1 b) y=—-(x+3)+2
a) Results in a true statement. Shade the region

that contains the point (0, 0).

b) Results in a false statement. Shade the region
that does not contain the point (2, —5).

¢) The point (—1, 1) cannot be used as a test
point. The point is on the boundary line.

y< —-2x+4

IZ S
L, /
e /
yZXZ_'X_4\7 I
\ - |
< -6 -4 -2 \0 2 1 6 E(
b /
\ /
Y

16.
17.

x| x<—-7o0rx=>25,x€R}
The widths must be between 200 m and 300 m.

Unit 4 Test, pages 511 to 513

14.
15.
16.

17.

PNOM R WN =
Pwanrw>OgUEEOO

S

.a) (0,0),(2,4)

b) The points are where the golfer is standing
and where the hole is.

g(x) = —(x — 6)* + 13

(=9, 256), (-1, 0)

a) Example: In the second step, she should
have subtracted 2 from both sides of the
inequality. It should be 3x* — 5x — 12 > 0.

b) {X|X<—%OI‘X>3,X€R}
The ball is above 3 m for 1.43 s.

Answers ® MHR
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