Answers

Chapter 1
1.1 Arithmetic Sequences, pages 1-13

b) by substituting into the formula for the general
term, ¢, =t + (n—Dd; t,=9-2n

) g =9 2(60) = ~111; £399 = 9 — 2(300) = —591

1. a) arithmetic;d = 5; 29, 34,39 b) not arithmetic d) The slope is —2, which is the coefficient of 7 in
¢) arithmetic; d = —4;-5,-9,-13 the formula 7, = 9 - 2n.
d) not arithmetic e) The y-intercept is 9, which is the constant term in
the formula 7, = 9 - 2n.
e) arithmetic; d = 3;7, 10, 13
f) arithmetic; d = —13; 30, —43, —56 1.2 Arithmetic Series, pages 14-21
2. a) 5, 11,17,23;1,=-1 + 6n 1. a) S=153 b) §; =385
b) 50,41,32,23;1,=59-9n ©) So =441 d) S =-110
¢) 4.5,3,1.50;1,=6-1.5n 2. a) 83 =280.5 b) S3 = 1762.5
13,7 1,2 _ 445
d 3.5 Ls,="5+35d 9 S ="3
3. a) =4 b) 5 =-11 3. a) S=-9 b) Sy =1715.8
) 15 =80.5 d) ,20=_1_78 4. a) ,=-101 by, =10 ¢ /,=15 d) =5
4. a) d=121,=-9 -9,3,and 15 5.0 n=20 bn=20 n=16 dn=9
b) d=-8;t, =22;22, 14, and -10 6. 204 cans
¢) d=32;t, =16.2;16.2, and 22.6, 25.8 7. 2+6+10+ 14+ 18
d) dzl;h:f;;f;’andl’g 8. 2+5+8+11+14
20 2 22 9. § ="(3,-1
a) n=12 byn=24 yn=16 d) n=>38 - Su=70n=1D)
a) yes; nis a whole number: 7 = 17 10. a) First determine #;, which is the first multiple of
yes; ) 5 greater than one: ¢; = 5. Then determine ¢,
b) no; nis not a whole number, so 89 is not a term the last multiple of 5 less than 999: ¢, = 995.
in the sequence Finally, determine 7, the total multiples of 5:
¢) yes; nisa whole number: n = 6 n= % = 199. Substitute into the formula,
d) yes; nis a whole number: n = 11 S, = %(11 +1,): S199 = 99 500.
.o d=4n=51=4n+1 11. Job A pays a total of $4350 and Job B pays a total
b) d=6,t,=-4;t,=6n-10 of $4650. The student should select Job B because it
&) d=-3,1,=-81,=3n—5 pays $300 more.
d) d=4.5x, 1, =3-22x;1, = 4.5xn + 3-206.5x 1.3 Geometric Sequences, pages 22-31
822 members 1. a) not geometric
7m b) geometric; r = 3; 81,243, 729
10. x=5;5,9.5, 14 ¢) geometric; r = 0.1; 0.0003, 0.000 03, 0.000 003
11. after 16 years d) not geometric
. L1 1 1
12. 4,11, 18’. 25 . e) geometric; r = 335 125 625
13. a) an arithmetic sequence; because the common f) geometric: r = —0.5: 0.5, 0.25, ~0.125
difference between consecutive terms is 1; 7, = n g ’ 1 o '1 P
b) an arithmetic sequence; because the common 2 ) 4=34) b) = 36(_3)
difference between consecutive terms is 7; Q) 1, =45-1.5r"" d) 1, = %(_%)"71
t,=—-4+717
n " 3. a) 1y =-1024 b) 1 = 32768
¢) yes; they have a common difference, 8; 7, = —6 + 8n ¢) £, =—0.000000 1 d) typ=1
14. a) Yes. The points (x, y) represent a sequence
where the x-values represent n and the y-values 3) g b) 1]3 ©) é
represent the terms of the sequence. The ) ©) N
sequence is arithmetic because the points form 5. a) 1,=-3(=2)y"!
a straight lipe, \yhich means that thg dit?ference b) 1, = (@) 'ort, = —1(-4y !
between points is constant. The points in the B o
sequence are 7, 5,3, 1,-1,-3,-5,-7. ©) 1, =512(0.5)
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10.
11.
12.
13.
14.

15.

8,83, 16

a)n=7 bpn=10 ¢)n=8 d)n=7

a) two; There are two sequences.

b) 2,6, 18, 54,162, ... and 2, -6, 18,54, 162, ...
24 576, 12 288, 6144, 3072

a) =8and £32 b) 12and 72 ¢) £6and £24
approximately 352 514 people

x =10

a) $1000 b) $1562.50

a) The x-values of the points on the graph
correspond to n, and the y-values are the terms
of the sequence for each value of x. The first
five terms of the sequence are the y-values that
correspond to the x-values 1, 2, 3, 4, 5: 48, 24,
12, 6, 3. There is a common ratio of 0.5 between
these y-values, so the points represent a
geometric sequence.

b) yes; t, = 48(0.5)""!

a) The sequence is 20 000, 2000, 200, 20, 2. This is a

geometric sequence with common ratio » = 0.1.

b) Use the general term of the sequence or write
the terms until the seventh term is found (by
multiplying the previous term by 0.1). The
volume on the seventh day is 0.02 cm?.

1.4 Geometric Series, pages 32-40

1.

L * A

10.
11.

a) yes; a common ratio of 3; S; = 6558
b) yes; a common ratio of -3; S, = 4376
¢) no; no common ratio

- , 1l 127
d) yes: a common ration of 5 S, = 192

a) t;=2,r=3,n=28;S3= 6560

b) £ =21, r=-2n=98 =359

= =1 g ¢ 535555
¢) t;,=30,r= 6’n_7’S7_257776
_ 3 e =113
d) 11—24,}’— 4,n—6,S6—11128
a) S, =-2730 b) Sg=29999 999 700
- — 3333333
a) S, = 335923 by S, =352
- _ 6315
) S, =78 642 d) 5, =g
a) S, =3"-1 b) S,=502"-1)
¢ S,=4"-1 d S,=42"-1)

a) n=11; 5, =6141
S7 = 5465 employees

b) n=6;Ss=-92.969

13 terms
664.78 cm
397 mg
S1o = 2046
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12.
13.
14.

15.

approximately 89.5 turns per second
approximately 183 m

Example: The sum of the first three terms can be
written as t, + #;7 + t;r> = 93. From the given
term, 1, = 15, or #;r = 15, write an expression

for 7. Substitute this expression into the quadratic
equation and solve: r = Sorr = 5

34+15+75+ ...or75+15+3+ ...

a) a geometric series; terms have common ratio 0.7

t](r” - 1) .
b) use S, = 1 and substitute ¢; = 50, r = 0.7,

S, ~ 153 m

1.5 Infinite Geometric Series, pages
41-49

1.

A A

10.

a) convergent; S, = 7%

b) convergent; S, = 32

¢) divergent; sum does not exist
d) convergent; S,, = 0.2

e) divergent; sum does not exist

f) divergent; sum does not exist

a) S,=-4 b) sum does not exist
¢) S, =-108 a s, =138
e) S,.=~3.31 f) sum does not exist
SR c9)494~97 @ 238
yes;Sx=3+1’#0=4

10
a) S.=5 by 5. =31
a) -1<x<l b) 2<x<2
260 cm
80 m

a) To solve for ¢, substitute the known values

S, =105, and r = —% into the formula

0,y
Se=1710=175.
350 . 700 _ .

b) 175-35"+ 3

a) Solve for r by substituting the known values
S, = —45 and ; = —18 into the formula

_h . 3
> 1-r 5
54 162 486
b ~8=F %5 15

Chapter 1 Review, pages 50-54

1.

a) not arithmetic

,_.
DN —
S

ari a1 1
b) arithmetic; d = 3l = 12 +
¢) not arithmetic

d) arithmetic; d = -3x2, 1, = x* — 3nx?
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a) 1,-3,-7,-11,-15
b) 6,0, 6,12, 18
¢) Sm,5m+ 3,5m+ 6,5m +9,5m + 12

d) ¢+ 1,2¢-1,3¢-3,4¢-5,5¢-17
3. a)y=4,d=3 b) t,=42,d=2
¢) 1,=-19,d=17 d) 1,=67,d=-5
4. a) 64 b) 56 c) 32 d) 28
5. $30000
6. a) 290 b) 600 c) 180 d) 375
7. a) 893 b) 3604 c) —400 d) 0
8 3+7+11+15+19
9. n=21
10. a) 1and 250or—1and-25 b) 15and 75
11. a) n =10 b) n=38 c) n=11 d) n=28
12. r = £3; *£6, 18, =54
13. a) 1, = 43y b) 1, = 891(%)“1
14. 6 reductions
15 8) 1 =24,r=—15,=1923
b) 1 =03, =i Sis = o9
¢) 1=8r=-1;8,,=0
d) 1= 1r=—% S, = oo
16. a) S, = 3066 b) S,=10922.5
17. a) S, = 1905 b) S, =-250954
18. a) 12 terms b) 6 terms
19. 11 weeks
20. a) convergent; S, = —2—26
b) divergent; sum does not exist
¢) convergent; S, = 68—1
d) divergent; sum does not exist
2. 1y = 168; 168330 + S22 ..
22. 300 cm
Chapter 2
2.1 Angles in Standard Position,
pages 60-67
1. a) I

y

“\‘I 00°
-~ —_

0 X

2.

b) y
2959 \
0 X
¢) y
DI e S
0 x
d) y
230/ |\
W C—
a) O = 5°
y
9
355° \ k
—
b) 6 = 45°
y
L azse
SEELYS .
0 x
¢) Oy = 80°
y
260° \
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d) 0 = 70°

9,

a) 110°,250°, 290°
¢) 130°,230°, 310°

\\R70°_>

b) 140°, 220°, 320°
d) 91°,269°, 271°

IV, 270° < 6 < 360°, 6 = 360° - 0,
VA

)

B0

A

6/
N

2.2 Trigonometric Ratios of Any Angle,

1.

pages 73-79
a) x=6,y=-8r=10

e) 153°,207°,333°

a) 140° b) 323° c) 260°
d) 45° e) 170° f) 275°
0 = 30° 0 = 45° 0 = 60°
. 1 1 3
sin 6 B ;) 5
3 1 1
cos 0 -5 & 3
1
tan 6 \/_§ 1 V3
X = 6\3, y=26
128 + 128V3
81
V3

1.40 m by 1.40 m

. (43 -4Hm

. Completed table has the following information:

1,0° <6 <90°, 6y =6,
VA

o,

A
o

A\ 4

I1, 90° < § < 180°, 6 = 180° -6,

vA
0

< GR/ /\ — >

0 X

A 4

II1, 180° < 6 < 270°, B = 6 — 180°,
VA

0
I
TP

b) sin9=—%,cose=%,tan6=—

4
3

y-

P(=8,—15)——164

15

PN ) __8 _ 15
sin 6 = cos O = 17,tan6 S

17
sin® =0,cos6 =1

4. a) sin210° = -1 cos 2100 = -2

1
V3

b) sin 315° = _\/Lz"

tan 315° = -1

tan 210° =

¢) sin270°=-1,¢

o

X

6

15
,tan0 =0

3
2 k)

cos 315° =

L
\/5’

0s 270° = 0,

tan 270° = undefined

—L, cos 6

5. sinf = N3

.95 _
6. s1n6—ﬁ,tan6——7
9

5

Vo1
95

=2 -
sin 6 = 41,tane— 20

a) 6 = 28°, 332°

a) y

b) 0 =117°,297°

e/
\

P(—4, —5)

b) 51°

0 231°
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10. a) y
i
0 x
P12, -3)

b) 14° c) 346°

il Trigonometric [ X J
Ratio cos =7 | tanb =7
0° 0 1 0
Quadrant I + +
90° 0 undefined
Quadrant IT - -
180° -1 0
Quadrant III - +
270° 0 undefined
Quadrant IV + -
360° 1 0

2.3 The Sine Law, pages 86-93

1. a) 154 b) 24.6
c) 26° d) 11°
a) 153 m b) 11.7 km
a) 38° b) 15° c) 112°
a) 68.40 b) 9.64 m
c) 2.20 d) 43.30
5. a) right angle, 1 triangle b) 0 triangles

¢) a = b, 0 triangles d) 7 <a<b,?2 triangles
e) b=a,l triangle

1.7754 A

/A =35, /B=29° /C=116°a= 120, = 100,
¢ =188

8. acute AABC: ZA =41°, /B = 56°, LC = 83°,
a=123cm,b =156 cm, ¢ = 18.61 cm
obtuse AABC: LA =41°, /B = 124°, /.C = 15°,
a=123cm,b =156 cm, c = 4.85cm

9. Answers may vary.

2.4 The Cosine Law, pages 98-102
1. a) a2=5b>+ c2—2bccos A

b) ¢ = a*+ b2 —2ab cos C

¢) 2=+ k?*-2jkcosL

d) y2=x2+z2-2xzcos Y

2. 246
3. 4 mmor4.4cm
4. 145mmor 14.5cm
5. a) 39° b) 121° c) 36°
6. 8.1cm
7. LA =22° /B =142°, /C=16°a=21,b =35,
c=16
28.7 ft
Given Solve
Information For Formula
m, /L, n
) s l 2 — 2 2 _
(SAS) I? = m? + n*-2mncos L
L, /M, n s 5
(SAS) m m?> = [>+ n*—-2lncos M
L, LN, m r_n 2
(SAS) n n* = > + m*—2lm cos N
l,m,n _P-m?-n?
(SSS) /L cosL = o
L,m,n _m?-P-n?
(SSS) /M cos M = T oin
l’m’n _nz_lz_m2
(SSS) /N cos N = By

Chapter 2 Review, pages 103-105
1. a) y I, 0 = 35°

R\ »
\}3 5¢

b) y I, 0 = 15°

SR

11, 6 = 36°

216
s
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1 1
2. -1 — L
a) b) \/g C \/E
3. sin6=\/%—l,cosﬁ=7\/%,tane:7%
-_8 =15
4. cosb = 17,tan6— 8
5. a) 54°,306° b) 300°, 240°
6. a) 19° b) 205
7. a) O triangles b) 2 triangles
8. a) 134 b) 27°

Chapter 3

3.1 Investigating Quadratic Functions in

Vertex Form, pages 110-119
1. a) (3,5); no x-intercepts
b) (0, 1); two x-intercepts
¢) (11, 0); one x-intercept
d) (7%, %), two x-intercepts
2. a) opens upward, x = 5; minimum value is —8
b) opens downward, x = —3; maximum is —5

3. a) a=1,p=-4,¢q=-2;opens upward,
minimum value —2; translated 4 units to
the left and 2 units down; domain
{x|x e R},range {y|y=-2,y € R}

b) a=-4,p =-7,q = 2; opens downward,

maximum value 2; translated 7 units to the left

and 2 units up; domain {x | x € R}, range
wly=2yeR;

y
y=4k+77+2 ]
S

2

4]
4. a) ix= L5 [yd
(5,41 ol

y==2(x+5? +4/! .
1 24
]

! i
]

S12 210 =8 6 1-4\=2 To]x
| 2
|
: |
| 4
! |
|

domain {x|x € R}, range {y |y =4,y € R}

10.

11.

b)

le-aty=1u-32-1
[}

domain {x|x € R}, range {y |y =-4,y € R}

) y=-(x+52+2 b) y=g(x+6p

a) y=5x>+4 b) y =-2(x-3)?
©) y=dx-12-1

a) (-6, 0) b) (1,-1) ©) (-2,4.5)
W)y =g b) v =g (x-37 -1

¢) Example: The vertical stretch and domain remain
the same while the vertex, axis of symmetry, and
range are different.

a) There are infinitely many parabolas. For example,
any parabola with vertex on the line x = 4.

b) Example: maximum at (4, 16) gives
y=-(x-4)>+16

¢) Example: maximum at (4, 8) gives
y= —%(96—4)2 +8

d) One or more of p and ¢ change when the vertex
of a parabola changes, depending on how the

vertex is moved. The value of ¢ may change when
the location of the vertex changes.

a) Example: If 6 = 30°, then d = —0.088v2. This
graph has its vertex at the origin and is vertically
stretched compared to the graph of y = x2, but
opens downward.

b) Answers may vary.

¢) Example: All the parabolas will have vertices at
the origin. The vertical stretch factor will change
depending on the angles. The domain and range
will be the same for all graphs.

a) $3700

b) LY
5000: y=—10(x—9)2 44510

40004 /\
30001
20001

1000

To¥ T4 787127161 20%

¢) Example: As prices initially rise more revenue
will result, but with each price increase fewer
people will buy a shirt. So, eventually prices can
be so high that total revenue will decrease.
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d) The vertex (9, 4510) is the maximum point on the d) range {a|a =0, a e R}: since the graph opens up
graph. So, when x = 9 the price of each T-shirt is

$21 and the maximum revenue is $4510 e) The curve does not fit the criteria. Example:

When v = 14, a = 7.84 m/s? which is not 6 m/s2.
3.2 Investigating Quadratic Functions 8. a) Yes, it is possible to have more than one correct

y-intercept 9, x-intercept —3, minimum value 0,

in Standard From, pages 123-132 answer. Example:
. I
1. a) quadratic: f(x) = —5x%—20x — 12 ] i
b) not quadratic 2 !
1
¢) quadratic: f(x) = 8x2—29x - 55 ISMENENES VAN SN
. -4 -2 0} 2114 8x
d) not quadratic 5] !
2. a) Vertgx (1, 4), axis of symmetr‘y x = 1, y-intercept _4: i
3, x-intercepts —1 and 3, maximum value 4, . :
domain {x | x € R}, range {y|y =4,y € R} =61 !
7 1
b) vertex (-3, 0), axis of symmetry x = -3, —84 i
—10 i
domain {x|x € R}, range {y |y =0,y € R} |
b y
¢) vertex (=2, 2), axis of symmetry x = =2, ) 44
y-intercept —6, x-intercepts —3 and —1, maximum N

value 2, domain {x|x € R}, range .
rly=2yeR}

3. a) vertex (2.5, -7.3), axis of symmetry x = 2.5,
minimum value —7.3, domain {x | x € R}, range
{y|y=-7.25,y € R}, x-intercepts —0.2 and 5.2,
y-intercept —1

b) vertex (0.3, 3.1), axis of symmetry x = 0.3,
maximum value 3.1, domain {x | x € Rj,range 9 g) (12,200)
is{y|y=3.1,y € R}, x-intercepts 1.5 and -1,

. b)
y-intercept 3 200 d==p* + 24p + 56
¢) vertex (11, -3), axis of symmetry x = 11, .
minimum value -3, domain {x | x € R}, range 150+
{y.| y=-3,y e R}, x-intercepts 7.5 and 14.5, 1001
y-intercept 27.3 .
50
4. a) (2,-16) b) (-1,-4) .
E_Q) 'of 110 70 30| 40
¢ (4.41) o (3.-% @ | |
5. a) two x-intercepts b) two x-intercepts ¢) The vertex indicates that maximum demand is
¢) one x-intercept d) two x-intercepts 200 at a price of $12.
€) no x-intercepts f) no x-intercepts d) Demand initially increases as price increases, but

when price exceeds $12 demand decreases.
6. a) Om b) Smafter1s c) 2s

10. A = w(12 - w); pol ial of d 2
d) domain {r|0=t=2,7 € R}, range 2) w w): polynomial of degree

h0=h=54heR b i
{h] . h e R} 401 A==+ 12w
7. a) T 304

b) vertex (0, 0), axis of symmetry x = 0, x- and 20:
y-intercept of 0

104

2
LV
8 a=5

o 418 [ 12 w

¢) (6, 36); represents the maximum area of the dog
enclosure

d) 6 m by 6 m; maximum area of 36 m2

11. a) Knowing the location of the vertex and direction
of opening allows you to visualize the parabola
and its number of x-intercepts.

0 418 1120w
¢) domain {v|v =0, v e R}; since speed is positive
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b)

12. y

3.3 Completing the Square,

Knowing the axis of symmetry and direction of ¢) Expanding y = %(x —5)2 -4 leads to the function

opening is not enough to know the number of 1, 17 .
x-intercepts because the vertex may be above, on, Y=o % + 2 Completing the square on
or'below the x-axis and so may have two, one, or no y= %xZ —5x + 177 results in y = %( x—572-4.
x-intercepts. Examples may vary.

_ dac— 1> Also, the graphs of the two functions appear

i Explanations may vary. identical.

6. a) minimum of —6.33 at x = 0.67

pages 137-141 b) minimum of 2 atx =6

1. a)
b)
©)
d)

2. a)
b)
©)
d)

3. a)

b)

b)

d)

b)

¢) maximum of 7 at x = 4

d) minimum of 0.99 at x = 0.06

y=(x + 1)? + 2; vertex (-1, 2)

¥ = (x + 6)*—16; vertex (-6, —16)
y =—(x—4)> + 9; vertex (4, 9)

y =—(x + 5)%— 6; vertex (-5, —6)

¥y = 2(x + 2)>—7; vertex (-2, —7)

y = 5(x— 6)* — 14; vertex (6, —14)

80 components
a) The maximum height is 22 m after 2 s.
b) Answers may vary.

¢) The maximum height is 22.39 m. Answers may

vary.
— A — )2 .
y =4 =37+ 155 vertex (3, 15) 9. a) r= (12 + x)(500 — 25x), where x is the number
y = —T(x + 3)? + 66; vertex (-3, 66) of $1 price increases and r is the sales revenue
y=(x-52-7 b) r=-25(x—4)> + 6400
Y ¢) The vertex represents the number of $1 price
21 increases that yields the maximum revenue.
n d) There should be 4 increases of $1, so the price of
5] the product should be $16 to obtain a maximum
- revenue of $6400.
4
. 10. a) 2/ + 10w = 100
_6: b) Answers may vary. Example: / = 5w + 50
& Pr3 Q) A=w(Sw+50) d) (5 125)
y=-2(x-27+ 11 e) The length should be 25 m and each width
12y_ PR should be 5 m.
- = — —_ 2 .
Ny A el I A Chapter 3 Review, pages 142-144
4l 1. a) two x-intercepts, x = =5, domain {x | x € R},
1 range {y|y =6,y € R}
2 I T272\T67 87 10x b) one x-intercept, x = 8, domain {x|x € R},
+ range {y|y =0,y € R}
not quadratic 2. a) (3,-7); maximum value is =7

b) (=11, 8); minimum value is 8

a)

quadratic; y = —2x2 + 4x + 28 with vertex (1, 30)

quadratic; y = 2x2 — 19x + 41 with vertex
(%)

4> 8
not quadratic
Expanding y = (x + 1)? — 36 leads to the
function y = x? + 2x — 35. Completing the
square on y = x> + 2x — 35 results in
¥y = (x + 1)2=36. Also, the graphs of the two
functions appear identical.

b) x=+2] [V
Expanding y = -2(x —4)? + 3 leads to the \ ! Z:T /
function y = —2x2 4+ 16x —29. Completing the 1 /.

square on y = —2x2 + 16x — 29 results in
y = =2(x —4)? + 3. Also, the graphs of the two
functions appear identical.

978-0-07-073882-9 Pre-Calculus 11 Student Workbook « MHR 415



4 ) = b) y=—fglr—42+5 b) x=-9,-5

¢) Answers may vary. Example: The value of a is i
the same but the values of p and ¢ change. 61
5. a) x-intercepts —4 and 2, y-intercept —8§ 4:
b) x-intercepts —9 and -1, y-intercept 9 21
a)—é b)—é
2 6 =12 =10 \-8 =6 /-4 =2 0f | 2x
a) x = -5, opens downward =2
b) x = 0.67, opens upward PR T _4:
8. a) y=(x+3)>+ 6,domain {x|x € R},
range {y |y =6,y € R} ¢ x=0,8
b) » = -3(x + 6)2 + 8, domain {x|x € R}, 4
range {y|y =8,y e R} >
©) y=2(x—-4)>-10, domain {x|x e R}, 3 ok 3 4§ B 1o«
range {y |y =-10,y € R} 5
1 5 . |
d) yzz(x—1)2+§, domain {x|x € R}, 10l
5 .
range{ylyzg,y € R} —15-
9. a) (10, 105) _20:
b) The maximum profit of $105 occurs on the 10th s
day of sales. 1
10. a) r = (10 + v)(120 - 5v) 307 o0 = 22 — 16x
b) The maximum revenue of $1445 occurs at a price -3
of $17. 3. a) -3,-3.33 b) —2.67,0.75
Chapter 4 c) 1.5,2.67 d) -3,-2.75

4. 4and8

4.1 Graphical Solutions of Quadratic 2) —492+ 156+ 1=0 by —0.13.1

Equations, pages 151-155

1. a) 2, because there are two x-intercepts; x = —2, 2

b) 0, because there are no x-intercepts; no root

¢) 2, because there are two x-intercepts; x = 0, 3

d) 1, because there is one x-intercept; x = =5 Zera "E
2. a) x=1,8 n=:1ze499z IY=0
7 ¢) A negative number to represent time does not
6 make sense in this problem.
J\e=pe= o 6. a) d=0andd=6 b) 60m

2eFa \l“.
H V=i

7. a) L4+ = b) 12.0m

Fi \
iz =i
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8. a) 452 +83t+21=0Db) 2.1s

Yy

elf) = —45x% 4 83x + 2.1

4

2

(—0.2,0.0) (2.1,0.0)

9. Examples:
a) The value of « is the same in both cases.

b) The form y = a(x — p)*> + ¢ is more useful for
finding the vertex.

10. Examples:
a) y=(x-7)

b) The vertex is on the x-axis, so x = 7 is the only
root.

4.2 Factoring Quadratic Equations,
pages 160-164

a) (x—6)(x—3) b)
2. a) m—-4)GBn+1) b)
¢) (1—-6)2t-5) d)

S(b—3)(b + 2)
(x + 2)(4x + 3)
(3x + 2)(4x - 3)
3. 8) k-6 +2) b)) Fx-4)x+6)

O 0.1@-6)a+5 d) 0.1(z-10)5z—4)
4. a) (0.9x + 0.5y)(0.9x—-0.5y)

b) (1.1k - 0.1x)(1.1k + 0.1x)

1, 11, 1
0 (5d-77)(54 + 77)
d) 2(2a-3b)2a + 3b)

5. 2) (x+6)(x-2) b) 4(x + 4)(x + 3)
0 (x+6)Q2x-1) d) (10x—7)(10x - 3)
6. a) 9,5 b) 7% 4
o34 el
7. a) 4,5 b) -6 ¢ 6.7
) 33 ¢) 0,-6 f) -9,-6
a) wiw+ 3) =154 b) 11in. by 14 in.
a) x+1 b) x(x + 1) =156
¢) 12and 13, or-13 and -12
10. a) —0.1d>+484=0 b) 48m

11. a) 140 m?
b) (2x + 8)(2x + 12) = 140; I m

12. If ¢ = 0, then one of the factors equals zero.
Example: x> — 3x = 0 factors to x(x — 3), and the
factors are 0 and 3.

13. Example: Graph the corresponding function and
determine the x-intercepts.

4.3 Solving Quadratic Equations

e

10.

11.

by Completing the Square,
pages 168-171

D36 b 4

a) -1,9 b)-9,3 ¢ -2¥5-525-5
d N0+ 100 +1 o V6-3.V6-3
) -15 b)-122 9 -31 oL
a) -5, 11 b) —V10 + 2,V10 + 2

) 22 +522+5 d) 3V2-2,3\2-2

a) A=m(x+5)? b) 1.9m

a) The room is a rectangle with sides 8 + x and 6 + x.
b) (6 + x)(8 + x) = 144 ¢) 11.0 ft by 13.0 ft

line2shouldbex2—x+i=5+%;MT+I,@

8,15, 17
100 yd

Example: x> + 4x = —10; Any equation that requires
the square root of a negative number cannot be solved.

d) 0.16

Example: It depends on whether the zeros of the
quadratic function or the vertex of the graph are
required.

4.4 The Quadratic Formula, pages 177-180

1.

AL

a) 1 root b) 2 roots
¢) Oroots d) 1 root
3-3 3 +3 21
3 7373 b -32
2+\2 2-V2 5457 5-V57
) T d) )
3 3 8 8
a) —0.6, 1.6 b) 0.2,2.2
¢) —-1.5,10 d) -1.535
Oor6
3,12
Scm
a) 4.34s b) 4.30s

¢) In both cases, one root is negative, which does
not make sense in this context.

69.28 m
a) row 1:125;5 row 2: 100; 2
row 3: (100)(125); (125 + 5n)(100 — 2n)

b) (125 + 5n) represents the cost of a calculator for
any number of price increases of $5.

(100 — 2n) represents the fact that for each price
increase, the store sells two fewer calculators.

The revenue is the price multiplied by the number
sold, so r(n) = (125 + 5n)(100 — 2n).

¢) Set the revenue equation equal to 14 000 and
solve for n. Since n = 10 and n = 15, there can be
10 to 15 price increases, resulting in a price range
of $175 to $200.
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Chapter 4 Review, pages 181-186 ¢ 0.1,3.1

1. a) -1,5 b) 3 v
101
2. a) Example: The location of the vertex and the E
direction of opening determine the number 8:
of zeros for the quadratic function. In this 6-
case, the graph would intersect the x-axis in 1
two places. 4:
b) Example: The location of the vertex is on the 2:
x-axis. ool G0
.. . . —6 -4 -2 0] 2 14 | 6x
¢) Example: The minimum is above the x-axis, or 5]
the maximum is below the x-axis, meaning that
the graph does not intersect the x-axis. —4J
b
104 4. a) (a—7b + 68)(a + 7b—58)
1 10n\(3 10
: b ek 3 o (g )
| 2
two roots 6: one root 5. a) 4,72 b) §’1
41 39 _33
] 9 22 ) =33
] 6. 9in. by 12in.
8 6 % 2 ofT27TaTe6 g’ 7. a) *13 b) -18,4
¢) 45 +12,45+12d) -5,3
1 8. a) \23-4,\23-4;-8.8,0.8
1 b) —3V2 + 5,3V2 + 5;0.8,9.2
1 \noroots 9. 30th day
| 10. a) 2 roots b) 2 roots
3. a) 28,72 ¢) 1 root d) O roots
7 11. a) 5-+15,5++15;1.1,8.9
81 _ 1
] b 1+5m’15m1511
6.
] 12. a) -7,3 b) -= 3
‘] ) 95T 9-\5T
2] L T
7o) Chapter 5
—21
N 5.1 Working With Radicals, pages 193-198
1 1. :
—61 Mixed 3
Radical 3T V7
b) 8.6,13.4 Entire REA T T3
V] Radical 232 —\375 486
101
N 2. a) by/by b) Vd4a,a=0
] ¢) —2xv/6y d) 2aV2a,a=0
1 e) V98)%z,y=0,z=0 f) —V45m’, m=0
4.
] 3. V63 = 37,50 V63 and V7, are like radicals;
24
1 86,0 (13.4,0) —\27 = -3V3 and 375 = 15V3 , so —\27 and
S o 1'6 By 375 are like radicals;
-2 V250 = 5V2 and 4v/16= 8V/2, so V/250 and
! 4v/16 are like radicals
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b) Example: V2
¢) Example: 10y2m  d) Example: 8avV2a
e) Example: 5x\2 f) Example: —4y5xy
5. a) —V60, -8, 217, -5\3
b) 18, 5v3500, 9y, V300

) 3V8,5,V6l15, 4\“/%

4. a) Example: -5V7

6. a) 8\7 b) 15V7 - 17\2
0 V9 +2 d 0

7. a) 13vm,m=0 b) —xV3x,x=0
¢) 3ab\2b,a=0,b=0 d) 2yy7,y=0
3in.

. S5s

10. 82 ft

11. 42 ft

12. 20V42 ft

13. The error made was that the unlike radicals were
added. You must simplify and then add. The answer
should be 6Vb.

14. 25V5 - 3\3
s

15. The two legs of the triangle are Nk

A :%ab

-l

4
5.2 Multiplying and Dividing Radical
Expressions, pages 203-209

1. a) 30V6 b) 12426

¢) —70x2 d 3y
2. a) 2V30 + 45 b) —5V30 + 3\2

©) 6\V35x —2xV7 d) 5\21a—Ta3 + 6\Ta
3. a) 22+ 133 b) 58 + 12V6

¢ 4 d) 321 -2V7-12V3-1
4. a) 9k + 193k —20,k =0

b) 2-6V10m + 45m, m =0

¢) —40x + 5xV10 —4V10x + 5vx, x =0

d) 16y + 40y\/4y2 — y3/2y — 552, any real number

5. a) 3 b) —20 0 ¥
-3V6 V6 3\2a = 3a\6
4 6 9 3, D~ Tea

6. row 1:4—+5, 11; row 2: =5 + 33, -2;
row 3: 75 — 42, 213; row 4: 24z +13, 4z -3

—(442 + 28) —(3v30 - 1245)
Tooa) g b) =5
45 + 82 + 10V10 + 25 ) 30+ N
) 109 ) “T6—x
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8. 60V10
32mV13
10. a) 10\2cm? b) 242cm?  ¢) 12V6 cm?

11. Tineka did not apply the distributive rule properly
when expanding the squared binomial. The proper
solution is 23 — 6v10.

12. (272, (N7 + 2)(NT =2),VT(NT + 2), (NT + 2)?
13. 2.26m

14. Anthony made an error when multiplying the
numerator. The product should be 4vint + m —12.
Also, the denominator should be 36 — m. The correct

4ym + m—12

o

solution is -, M= 0, m # 36.
15. i) All possible factors have been removed from each
radical.

ii) The radical contains no fractions.
iii) The denominator is a rational number.

16. False. The radicand of a radical with an even index
must be positive. Therefore, -8 and V=2 are not real
numbers.

5.3 Radical Equations, pages 216-222

1. a) 16x>—40x + 25 b) 7y c) 2x-3
d) 324m e) 9n—48vn + 64

x = 2 is correct, x = 6 is extraneous
a) x =83, x=2 b) m = 10000, m =0
¢) a=6,a=1

d) p=1,p=2; p=-2isan extraneous root

-19

e n=>5n= "= -3 is an extraneous root

D c=10andc=9c=>

4. a) x=0 b) x=-3+33;x=
¢) x=16,x=7

b) x=20 ¢)y=3,-1 d) c=2

The term (m — 4) was squared incorrectly. The
correct squaring is 7% — 8m + 16. You can factor
this equation, resulting in roots of m = 3 and

m = 2, both of which are extraneous.

S 1)
3 or x = B

a) n=1

a) 19.44 m/s b) 70 km/h
39.06 ft
1.528 m
10. 8 cm
11. a) (a—b)*> = (a—b)(a—b)
=a?-2ab + b*

Therefore, (a — b)? # a* — b2

b) Example: Leta = 10 and b = 6
Left side = 16; Right side = 64
The left side is not equal to the right side.

¢) If a = b, then (a—b)> = a®> - b
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12. Vdn +8 -3 =n
V4n + 8 = n + 3 Isolate the radical.
(V4n + 8)* = (n + 3)* Square both sides.
dn+8=n*+6n+9
0=n>+2n+1
0=(@m+ 1)(n+ 1) Factor.
n + 1 =0 Use the zero property.
n=-1
Verify by substitution.
Left Side | Right Side
VA1) +8-3 -1
=V4-3
=2-3
=-1
The left side equals the right side, therefore n = —1 is
the solution.

13. a) V2a+9-va-4=0

Va+9 =a=4
(2a + 9P =(a-4)?
2a+9=a-4
a=-13
Substituting into the original yields V=17 , which
is non-real.

b) Example: Vx—7 -V5x +1 =0
Chapter 5 Review, pages 223-227

1. a) 122 b) 8c\2

¢) 2a2\6b, b =0 d) Sxpv/2)?
2. a) 96 b) —~175m>

) /54y d) /96353, x=0,y=0
3. a) 6 b) 35

©) —9V2 + 6\2x —4x\2x,x =0
d) 0, x is any real number, y is any real number

15,250, 16, 3¥30

4197 ft
a) 2\21 b) 6x3,x=0
¢) —200V10 d) 21 + 3V3
e) 2-6VI0r +45r,7r=01f) 9-2x,x=0
45 —6 (3V5-12)
TS Ry A
(32 - 6\5 + 4V6 — 8V15)
d) g
V6
e) 2 x>0,y>0
2
n 3n V101110;i1- 2n\/57n, 0> 0
8. a) 3k +5 b) —3V2 + 47

9. a) 163 +430cm  b) 72cm?

10. a) 6,a=0 b) 48,n=44
¢c) 6,b=6 d) 5,x=4

11. 9cm and 18 cm

12. 144 squares

Chapter 6
6.1 Rational Expressions, pages 234-240
Loa)x#4 b x#s & x#0,1
O x#2% @ x£-3.0 f)x#-T3
g x#0,5 h) x#=xl0
2. a) 2x,x#-1 b) 3x.x#0,3
x-=7 2x + 7
c) m,x¢*7,*4 d) =—=5— x#-6,0
2x%y r
3. a) T,y%‘ﬁo b) 2—h,r7'=0,h¢0
2x + 14
c) T ,x #-1,0
a—b? 1.
d) 55550 0,-5b#0
x+5 x—1
4. a) m,x?’:—lo,S b) = x#-6,0
O X2 x#7 d) 2x+ 4, x#-1
a+1 z+6
e) a+7,a¢—7,2 f) z—6"¢_3’6
2x+ 1 3x+1
g) ﬁ,x¢—1,6 h) m,x¢2,3
5. a) 1-x;-1 b) x-2;-1
¢) b—2a;-1 d) 5x+2;-1
—3a -x-9
6. a) =5 a+ =7 b) =52 x#0,9
4x —a
c) x_3,x#3 d) 2b+a,a#i2b
2 _
7. a) 6x7—24x + 16 x#0,2,4

X3 —6x2+ 8x’
b) x > 4; all sides have positive lengths

2r+2h ;22/1’ r,h#0

a) No; the numerator is not a polynomial

b) a # 0; otherwise y = ax? + bx + ¢ becomes
y = bx + c, which is a linear relation, not a
quadratic relation

10. a) x# 1,3
b) Example: any answer in which the denominator
isx>=5x+6
¢) x—8 x#-3 d) Exam le'm
’ Pl

11. no; cannot cancel terms

6.2 Multiplying and Dividing Rational
Expressions, pages 245-251
1. a) x#2,4 b) r#—h,0
2

¢ x#=*l,-3 d) y+#-1,-6,-10
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7, +4
22 5 b 57
6x—3 1
) T iox+1 AT
a) [£0,w#0,2 b x# 2,3,
4. a) X—zy,x,y¢0 b) %;x¢0,3
2
o t8iza6 @ X J;‘fx4+3 #2.4
e) 2x+2,x#-3,4 f) —‘C+5,x¢,10 -5,4
5. a) %,xi%,fZ b) ab®, a,b#0,c# 1
9 20 ve278
2 _ 4
O 350 v s 5,2
6. a)“\+8, +-8.0,4 b) x+18x9‘:i3,1,9
c) 22 24,x¢ -4,0, =11
2 _
@ T80 o5 8
7. a) m,x#-é,t5,4
2
py X+ x + 10 1;;‘* 10 x#-10,-1,-1 0.3
—3x2-8x + 3 1
c) m,x¢ -9, 0,§,1,3 8

8. did not cancel a factor of the first numerator (step 1);
did not use the distributive law correctly (step 3);

xj:z,xifl,fz

9. multiplied instead of divided (step 2) or did not
take the reciprocal of the second rational expression
(missed a step); missing the non-permissible values
from the numerator of the second expression (step 3);

x*—8x + 16 P
P rox1g T 634

10. approximately 0.52 or 52%
1 2x2-13x + 21,

o x # =6, 5; Heather’s solution is more
efficient; explanauons will vary.

6.3 Adding and Subtracting Rational
Expressions, pages 256-262

_ 2
Lo B3 vng g BEIED 0y
3x-9 X2+ 2x+1
2. a) 7 x#0 b) T o050 , X # *5
¢) x—1,x#-9 d) x-6,x#6
3. a) Sxy b) 3x?
¢) x(x+1) d) (x-7(x+5)
e) (x +2)(x+ 6)(x-2)
f) —1(x—5)(x—5)
y+6o x—=7
4. a) By , X,y #0 b) W,xqﬁo
0 xf;_é),x%ﬁoﬁ
x-9
d) T Dix—8) x#-7,8
x| X #-4,-2,3

© GFo(x A3
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x—3
D G-ax-a
a* + Ta + 14
5. a) m,a¢—7,—5
X+ 6
T 1,x;ﬁ—l,4
x2—18x
(x=9)(x-12y
x+1
(x +6)(x +2)

7. a) 2.n>0 b)

10n -5
©) nzfn’n>1
8. a) B y>0 b)

x #4

b)

6. a) x#9,12

b) x # -6, £2

51,n>1

120

= o5 )>5
600y — 2400

) —5—<—y>5

) y2_5y y

2 _

R TR

X2 +4x+9 3
b)42x2+3 x # —10, 2,067

10. Answers will vary.

9. a)

6.4 Solving Rational Equations,
pages 268-273

1. a) 7+3=4x(5x-3),x#0

b) (x+2)(x+ 1)+ (x-8)2x + 1) =-7,x #-2,8

¢) 2x21 -5x) =2(x)-(x—3)(x-2),x# 0,3
a) x=3x#0 b) x=3,x=4;x+ =1

a) x=9,x#0,8 b) x=3;x#0,5
6 min

approximately 41 min

107 km/h

7.3 km/h; 1 h 42 min

-22,-21

28, 30

10. Answers will vary.

R AT LB S

Chapter 6 Review, pages 274-276
Lo 256 m SElaz-40

2. Yes; by factoring out (-1) from both terms of the
numerator, you can then cancel out (x — 7) in the

numerator and denominator.
-2x + 1
Iy T 18,)caé—6,0,4,7
2
* J5rx7iC1J(r) 12’ x# 3,2
4x(x = 6)(x + 6)
a) x2—5x-10 .
x2-100 °°
b) x2-14x+3
x(x + 5)(x—-1y
7. 154 min

# *10

x#-5,0,1
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Chapter 7
7.1 Absolute Value, pages 280-284

Loa)? b) 15 ¢ 0.8
d) 12 e) 1.2 f) 0
2. 23 as | 2R .09, 2,28
A
3. a) .+ + -+ o
6-5-4-3-2-1 012 34567
B or B
A
b) ot o —
-8-7-6-5-4-3-2-1 012 3 45
B or B
A
¢) — o
6-5-4-3-2-1 012 34567
or B
4. a) 03 b) -8 0 8
d) -1 ¢) 0.09 f) 4
a) [156 - (-458) or |[-458— 156  b) 614m
a) |-39 - 357] or [357 - (=39)| b) 396

a) |23 - (=27) or |27 - (-23)|
b) |15-35|or|35-15]

8. a) [25.98 -26.83| or [26.83 — 25.98
b) rise of $0.85

9. Differences: use of absolute value symbols;

Similarities: both expressions will produce the same

result, that is: (x; — x,)? = |x; — X,

10. Answers will vary.

7.2 Absolute Value Functions,
pages 290-296

1. a) 0,6,12,14 b) 7.4,1,2,5
(-1,10),(0,6), (1,2), (2, 2)

a) \Yy_
NEREEIL

b) L
K y=fx)l

RE R
21

-4

5.

@

S
N’
=
=
Il
ST
=
|
SN

a)
b)
- g\ J VS
44 y= f(X)
a), b)

For y = |x + 2|: x-intercept —2, y-intercept 2, domain

{x|x€R},range {y|y =0,y ER}

For y = |—(x—1)? + 5|: x-intercepts 1 = 15,

y-intercept 4, domain {x | x € R}, range {y |y =0,

yER}

C)x-5ifx=5

A Y=\ (x-5),ifx <5
Jot2ifx=-6

b) y= 7(1

§x+2),ifx<f6

X2+ 2,if-2=x=\2
a) y=

—(=x242),if x<—\2 orx >12
2x—1)2-2,if x=0orx=2

b) Example: y =
Rx-1)>-2,if0<x <2

0 6
12 0
2 5
4 4
18 or 6 3
-2 7
-6 9
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10.

11.
12.

¢) Domain: {x|x € R}; Range: {y|y =0,y € R}

%x—aiflez

v —(%x—6),ifx< 12

a) y=|(x+2)?>-7
b) (-2,7), (-2-V7,0), (=2 + V7,0, (0, 3)
¢)

-8 6 -4 -2 o] T2 7x

d) Domain: {x|x € R};

Range: {y|y =0,y €R}

X2 44x-3,ifx= 2-VTorx=-2++7
T2 Ax3), 2 VT <x< -2+ VT

a) none; none; none

e) y

b) The graphs are the same.

©)
4]
2]
—2 o] T2 724767 8%
-2
a) y=|2x| b) y=[3x + 6|

a) Yes, by definition, 2 - x = 2 - x and
2 —x = -2 + x, both equations have
x = 2 as the solution.

b) Yes, |x¥ = 2, by definition, x2 = x2 for
all real values of x, and x2 = —(x2),
only if x = 0.

13. a) 7
32001

Cell Phone Sales and Profit
(75, 3025)

28004

2400

N

[=3

o

(=]
1

Profit ($)

1600
1200
800+

400

2o To] 74040760 7 80 [10071201*
40047 Number of Phones \

b) y = [-x2 + 150x - 2600| ©) $3025

d) No, sales can go to infinity according to the

function from part b); so, profit can go to infinity.

7.3 Absolute Value Equations,
pages 303-308

a) Example: 0.5 = |x — 32|
a) Example: 0:15 = |x - 08:00]
a) Example: 0.01 = |x—2.5|
a) Example: 0.002 = |i—0.036|

b) 0.038 A to 0.034 A

9. Example: 0.35 = |x—9.6[;9.251b t0 9.95 1b
10. 24 screens, $64 000

11. No; 4 incorrectly grouped with -9 in step 1.
4-9-6 — x| =-15

® AN R RN

9] 6 - x| =19
-2l =g
6 =19
6 X =

LB

9

6—x =19
6—x 9
o3
X7

12. a) No; d = |a| + |b| + |c].
b) Example:leta=7,b=-5c¢=-1
d =17+ -5 + [-1|

d=T7+5+1
d=13
d=1[7+(=5)+ (1)
d=1
d=1

la + b+ c| # |a| + |b| + ||
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a) 11,-11 b) 6,-6 ¢) 2,2 d) 9.5,-9.5
a) 7,-3 b) 6,-12 c) 13,-3

a) 10,# b) No solution ¢) No solution
a) 6,-14 b) =5, -1

b) 31.5 0z and 32.5 oz
b) 8:15to 7:45
b) 2.49 mm to 2.51 mm
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13.

14.

7.4 Reciprocal Functions, pages 318-323

y= £ y=7
1

a) Example: d

= |m; —my|

b)-c) Answers may vary.

a) [4x + 7| + 8 = 2 Isolate the absolute value

[4x + 7| = —6; This is not possible according to
the definition of absolute value.

b) Example: |2x — 8| = —10; This is not possible
according to the definition of absolute value.

y=-x y==x
1
AN AR 2 |
1
y=x-dx+d X —4x+4
_ 1
y=x y—;
_X -2
) V=%
2. @) x=0 Bx=-5 ox=3 x =By =0:(2 1), (4,71
& x=dandx=-4 ¢ x=-3andx=2 S0: (43,00, 0. 3% 725 :(0.3)
3. Invariant
Point(s)
y=x-8 |y=-ig 9. . (7.-1)
y=x-4  [y=3to  |(31)a
— 2 1 (\/2_6 l)
y=x--25 y = > 1),
YIS e, ),
(\24,-1),
(24, -1) (_1 +\39 1)
1 o —==
= 2 _ — - — k) ) ]
y X X 29 y x2_x_29 (69 l)a( 57 1)9 _1 + 21 2
(1—¢—1 3 _1) T,—l);f(x): (2,0), (-3, 0), (0, ~6);
2 bl )
(1+V113 _1) :(
2 7.

4. a) {x|x#0,xeR}L{y|y#0,yER};x=0
b) {x|x#L,xER}; {y|ly>0,yER};x=1
5. a)

Example: Use the vertical asymptote to find the
zero of the function. Then, use the given point to
find the equation. y = 2x — 4

Example: Use the vertical asymptote to find the
zero of the function. Then, use an invariant point
to find the equation. y = (x — 2)?
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- —(=5_\?
8. a) 75=365 b) d = (3¢3) RES R
¢) i)4.80 km ii)2.53 km iii) 0.27 km Vi1 ]
9 \b ] L gl = [x2 3]
. o e LNl
Characteristic y =2x+5 : W) =x2—3
x-intercept _—25 none —6 =4 —2\01 o T 5
y-intercept 5 % i . i
Invariant (-2,1) (-3,-1) A R -
points N ’
10. R : .
R Height, 4 (m) Distance, d (km) Chapter 7 Review, pages 324-331
2 5.0 1. a) 17 b -13 o 1.02
11.3 12 41 3
0 76 2. ‘7 s [720.1], | =197 |, ~19.65, —20], =20.2
100 357 a) 18 b) 6 c) 8
125.4 40 4. a) 9-12| + (-2)4) =-5
_ 3= — 3 =
b) oot 7 b) |(1.3-3.3)P =8or|(1.3-3.3)| =8
¢) 8-11/12—-15]=-25
168 a) Example: |-732 - 600| b) 1332 ft
£ 120
£ / a)
b / x fx)  gx)
ES //
0 b / -1 -3 3
~ 0 -1 1
0 10 1 20 | 30 | 40 | 50d
) ) 2 3 3
¢) approximately 16 km d) approximately 5 m 3 5 S
1. £(x) 2(x) h(x) 2 P
x-intercept(s) (3, -3 V3,3 none
: b) LIPS
-intercept(s) |- 3 -
y-intercept(s) |3 3 4 y =glx)
Domain {x|xER}|{x|xER} {x]x # =3,
x €R}
Range ly=-3|ly=0, ly#0, -6 =4 =770 47 6%
YER} |[yER} yER} T
Piecewise = x2— 4
g(x) = x*-3, - 4
function for x = —\3 ¥ = 1) _
orx =13 P
g(x) =—(x2-3) c)
for—\3 <x <3 Jx) ()
Invariant | For fix) and A(x): (£2, 1), (2, -1) Domain | {x|xE€R} |ix|xER}
pomnts Range D1yER} |{y|y=0.yER}
Asymptote(s) | none none x =13, x-intercepts| 0.5 0.5
x=-\3 -
y=0 y-intercepts | —1 1
Piecewise | N/A 2x-1,ifx=0.5
function T 2x+ Lifx <05
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7. a) x f(x) g(x) 10. a) x=1land x =-1
=5

e : i
0
3
4
3
0 .
5 2]
b) Bt R SR A IR T W5
y=9k)
b) x=-3andx =3
Vo
ar; [T
y=fo| 7]
—61
<)
f(x) 8(x)
Domain | {x|x€R}|{x|xER} 11. a)
c
Range rly=4 |{rly=0,yeR} )
yER} 12. a) Example: 0.5 = |x — 50|
x-intercepts |2, 2 -2,2 b) 49.5 mg to 50.5 mg
y-intercepts |4 4 13. a)
y=rk)
Similarities | Same intercepts and domain
Differences | Different range, one opens up, the other S|
opens down V=40
Piecewise |N/A 24+ 4if2=x<=2 f 3=
function T e- 4,if x<—-2orx>2
8. a) Both equations produce the same graph
b)
asymptotes: x = -1,y =0
invariant points: (_71, 1), (;23, —1)
x-intercept: for f{x): -1, for f(-ic) :none
. 1.1
. -intercept: for f(x): 2, for 7—: 5
N y P Sx) fx)2
. Y i
SOOI
—24
0. ,-|1
C Y=t 3

(V3.-1)
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x-intercepts: for f(x): 2, =2; for f% :none

1 -1

y-intercept: for f(x): —4, formi 4

14. a)

y
:/y=f(x)

1T
V=%

f@) -

ERPE:

Asymptotes N/A X = ? =0
Xx-intercept ? None
) 1
y-intercept 4 4
Invariant L0 (2
points ch )’(3 - )
Domain {x|x €R} {x|x¢?,x¢0,x€R}
Range {y|yER} ly#0.yER}

f@) 70

e e i =

Asymptotes | None x=4,x=-3,
y=0

x-intercepts |4, —3 None

y-intercept | _ -1

12 B

Invariant 1 ++53 1+ 35

points ( 2 1)( 2 "1)

Domain {x|x ER} {x|x#0,x+4,
x#-3,xER}

Range {y|ly=-1225,|{y|y #0,y ER}

yER}

978-0-07-073882-9 Pre-Calculus 11 Student Workbook ¢ MHR

P
15.2) R=1

¢) Samperes

Chapter 8

b) 125 ohms
d) 150 watts

8.1 Solving Systems of Equations
Graphically, pages 338-344

a) (0,-3) b) (-1,5) ¢ (=2,11)
2. a) quadratic-quadratic; (-2, —2) and (2, -2)
b) linear-quadratic; (0, —4)

¢) quadratic-quadratic; no solution

3. a) (-4,-3)and (2, 3)

ol /2727678 x
Voa-x—ax+6=0

y-22+4x—-5=0
(1.3)

A 0 W S oy B W
-2

4

¢) no solution

vvvvvvvvv

8 6 -2

vvvvvvvvv

y—4x —Ix+5=0

10y =32+ 90 =0

427



4. a) (-1,7)and (2,-2)

y—3x2+24=30

2
R R R B R R R R
y+2x2 4+ 8x=—-9
¥
© (3.4)
y.
84
| Y x4 6x=13
6
44 (3.4
N Y22 —12x=—14
-4 3 o] /274767879 %
-2
—4
5. Example:
a) 7
6.
y=-2x+3+5 A
24
=23\ 1
T Y P |

b) (-2,3)and (0,-5); y = —4x -5

6. Example:
a)

c) (-2,3)

(3.5)

y=3x—4

b) y=x*—-4

7. a) (-2, 15)and (2, 19)

0, -4

¢) (0, —4)and (3,5)

(2,19)

y=x+x+13

-8 —6 -4 -2 0]
-2

b) (-2, 15) cannot be used because the question
states that both numbers are positive.

75 m above the ground.
y.
200

180

Height (m)

80 (5,75)

y==5x2+50x =50

They intersect at (5, 75). After 5 s, they are both

y = —5x2 + 100x — 300

o
o
i~

EEEE

1012 14 16 18 X

Time (s)
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9. a) No solution. The parabola opens upward. The
y-intercept of the line is below the vertex.

b) An infinite number of solutions. When the first
equation is expanded, it is exactly the same as the
second equation.

¢) One solution. The parabolas share the same
vertex at (—2, 4). One parabola opens upward,
the other downward.

d) Two solutions. The vertex of one parabola is
directly above the other. One parabola has a
smaller vertical stretch factor.

8.2 Solving Systems of Equations
Algebraically, pages 350-355
1. a) (2,2) b) (0,1)and (1, 2)
¢ (2.-and (3.14) d) (-5.2)and (1.5)
2. a) (-1,3)and (3,-37)
b (4]
¢ (1,7 and (—13—0 -7
d) no solution
m=4n=16
4., a) x+y=11
b) x2-5x+6=>5y
¢c) x=7,y=4
d) base = 8 cm, height = 5 cm, and width = 6 cm
11 and 8
6. (1.45,3.80) and (3.22,-0.91)

Chapter 8 Review, pages 356-360
1. a) 1 solution

y

no solution

xY

=1 A

2 solutions

Bj//

1‘/ 0 X

978-0-07-073882-9 Pre-Calculus 11 Student Workbook ¢ MHR

b) no solution 1 solution
VA VA
< .
Y Y
2 solutions
< N
- X

a) (0,4)

\l/
i

-8 —6 -4 -2/0] 2 4 6 |X

2y +6X+x—8=0

b) (4, 4)and (1,-5)
y.
8

y—3x+8=0

4 49

y

— X4+ 2x+4=0

(1, =5)
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¢) (-3,-3)and (-1,-3)
Y

6

4

y=32—-12x=6

3. a)

500+

400

Height (ft)
w
]

[
o
o

NN
=
o

T(=1,-3)

y =65x+ 100

(6, 490)

y=-16x2 + 177x + 4

b) (1, 165) and (6, 490); The boy sees the rocket as
it goes up (1 s after release, at a height of 165 ft)
and as it is coming down (6 s after release, at a

height of 490 ft).
4. a) (1,9)and (-2,27)

Time (s)

b) (-4,-3)

¢) (-0.57,6.23) and (1.77, 5.29)

3and 7

(3.75, 2.94); The balls will hit each other at

approximately 2.94 m in the air. The point where
the balls collide is a distance of 3.75 m from the first

player and 5.25 m from the second player.

Chapter 9

9.1 Linear Inequalities in Two Variables,

pages 368-378
1. a) (-1,4),3,7)

e

b) (0,7),(—2,5),(—6,1)
c) (—3,-4),(2,—-10) d) (0,0),(—4,-3).3, 1)

430 MHR ¢ Answer Key

b)

¢)

d

a)

b)

978-0-07-073882-9

1y
6
4: dx+y=5
24
B S Y B A I £
2
s
Y44
61/ 3y—12x< 12
U
44
A
j.
1]
'l
4270 T274 7678
24
1 4
I’—4-
)
II ]
A
L7
\
8y
4\
\
6 N
| >8—2x
44 \\,V
\
1 \
24 A
| \
\
T T T T —
4720l 7274476 8 x
\
—24 \\
1 \
1
y 5
- //
2 +4
- //
,/
RN ESEIRE '/4’"6' T
—24 7
1 7 ax—5y>20
4 fe”
e
,/ .
+7 —61
e
o 7
X
B/
T \
4 N
4 \
\
21 X
4 \
\
EETEYETENEEE ‘.1\\. T
—24 N
d \
\
—4 X
. \
_6- 2xX+y<8 \
4 \\
\
y
6.
4
4y—3x>5 2:




4.
5.

d)
3

a) y=5-x b) y>6-x c) 2—5,\+5

g 0.8x + 6000

s S5

< 6000 Yz 70X

@ (4000, 5000)

£ 4000

-

2

& 2000

£

e 1

3 0 2000 4000 6000 X

E Amount Invested in GIC ($)

Possible solution: (4000, 5000); Invest $4000 in the
bond and $5000 in the GIC to earn $410 interest.

y
100+

B
o o O

Number of Trucks

N
o

40 | 60 @ 80
Number of Cars
Possible solution: (40, 50); Make 40 cars and
50 trucks.

100 x

300x + 500y > 3000

Hours Jogging
(=2}

4: o (5 4)

Hours Walking Dog

Possible solution: (5, 4); Barb could walk her dog
for 5 hr and jog for 4 hr.

B
o2

- N W
o o o©

First Class Passengers

1 15x + 45y < 1500

0 20 | 40 60 80 100 x
Economy Class-Passengers

978-0-07-073882-9 Pre-Calculus 11 Student Workbook ¢ MHR

Possible solution: (40, 20); If each passenger brings
luggage at their maximum allowable weight, the
airplane can carry a maximum of 40 economy class
passengers and 20 first class passengers.

Example: To solve a system of equations graphically,
graph each equation and find the point(s) of
intersection. This system would have two solutions
as there are two points at which the graphs intersect.

solution

Solving a system of inequalities means finding the
intersection; it will be an area of intersection not a
point of intersection. Using the same functions but
changing them to inequalities, the solution might
look like this:

solution region

9.2 Quadratic Inequalities in One

1.

Variable, pages 383-388
a) {xIx<-2orx>1,xER}
b) {xI -2=x=1,x€R}

¢) {xI-2<x<I1l,x€ER}

d) {xIx=-2o0rx=1,xER}
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a) 6. approximately {x|36.8 = x =163.2, x € R};
possible measures for x are from 36.8 m up to
163.2 m.

{x]10=x=20,x €ER}

a) Example: 2x>-7x-4 <0
or(2x + N(x—-4) <0

b) Example: 8x2 + 10x—-3 =0
or (2x + 3)(dx—-1)=0

. - ¢) Example: 3x*-4x =0
(xIx=-3orx=1,xER} or (V)(3x—-4)=0
b) 13: : 9. Answers may vary.
N A=l b i D 9.3 Quadratic Inequalities in Two
] Variables, pages 394-400
o] 1. a) (0,0)and (2, 1)

b) (—4, —5)and (—2, 10)
) (=2, —10), (2, —7), and (0, 36)
d) (1,9 and (—1,17)

T27 216 8 x 2. a) Example: (—5, —5) is a solution; (0, 5) is not
a solution
b) Example: (5, —9) is a solution; (1, —15) is not
{xIx<—-lorx>5x€R} a solution
c) ¢) Example: (4, —7) is a solution; (—1, 20) is not
| a solution
. d) Example: (—10, —3) is a solution; (0, 0) is not
] a solution
1 3.
] a) A 2 "A
fx) = 2 + 10x + 12 ] \ ANEN
T 1> L 1 l’
16 8 6 4 = o] 3 x HEEEY A
Y>X+x—6 1 1
—24 ! . ;
(xI-3=x=-2,xER} EEREEN N A EEEEE
Tl
d) 7\ \\‘ _ad !
81 LV
] P
VY
6 ]
4
2] . “
1 =x2 —
fx) =x2—6x+9 4
2 0] 72727678 Tx y<R-—x-2\ ,
—21

no solution 8§ 6 -4 —2 \

3. a) {xI-2<x<-1,xER}

b) (xI3<x<IlxER}
©

c) {xlxs—lorxzé,xER}

3
d {xIx= —%orx24,xER}
x must be approximately greater than or equal to 7 cm.

approximately {x | —3.7 = x = 13.7, x € R} (Note:

The number of possible increas.es is‘ from 0 to 13 V=224 94 10
since you cannot have a “negative” increase.) The [~~~ N\ /|
price per ticket could be set at $10 up to $23. =8 =6 -4 -2 04 2 4 x
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d) Ny

y<62—x—1)]

a) } v
L8

y>=1)241 \‘6:

b) b
4
24
s I R R
y<(x+22-9
©) v}
12
10
8: y>2x—32+8
6.
4
24
S ) B R R R
-2
d) Y2 4
\ 1
Y 124 i
\‘ } 1
10 1
y<(x—1)2+2‘\‘ ] [
v84 ll
Vo ]
\ 1
\‘6_ [’
4 1
M-/
p /
2> //
I T Y I W W T
o]

a) y>2x2—-4x-1 b) y=—-3x2-4x-1

©) y>—4x*+5x+3
a) y=—2x—_4)2+8
Q) y>025(x + 3?2 -4

d) y=2x2-3x+2
b) y<1.5(x+3)>-6
d) y=-05x+47>+2

a) v
800

700
600
500

400

Total Revenue ()

300

200: y < (50 — 2x)(15 + X)
100

0o 1571015720725 30«
Number of Additional Campers
b) from 0 to 17 additional campers; 15 to 32
campers in total
Example: To solve a system of quadratic equations
graphically, graph each equation and determine the

point(s) of intersection. This system would have two
solutions, as there are two points where the graphs

intersect.

y=2x2—Xx+2

G ol TE e
—21

Solving a system of quadratic inequalities means
determining the intersection; the solution will be
an area of intersection, not a point (or points) of
intersection. Using the same functions, but changing
them to inequalities, the solution might look like this:
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ys-—xt—4x+4

10. Answers may vary.

Chapter 9 Review, pages 401-406
b) (7,0) (=3, —4) (5, —1)

1. a) (0,7),(5 —3)
2. a)

-8 —6 —4 —2 0]
2

b) k‘y

%0 15x + 10y > 1000

NS
o O

Hours Babysitting
(2]
(<=}

e (50, 40)

0 120740760 80 'x

Hours|of Part-time Work

Possible solution: (50, 40); Amber could work
50 h at her part-time job and babysit for a total of
40 h. This would help her save $1150.

y=-22+3x+7

approximately {x| —1.3 <x <28, x € R}
6. a) {x|]0<x<Il,xER}

b) {x|x<Oorx>1,x€R}

¢) {x|x=0orx=1,xER}

d) {(x|0=x=1,xeR}

{x]|-3=x=4,xER}

a) (1,6),(6,12)

b) (—1,-2),(3,4)

/N
I

y<05x2+4x—3

10. a) y<(x+12-4
b) y=-(x-172+9
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