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[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

EXERCISES 2.1
Exercises 2.1 (page 201)
1. function 2. relation 3. domain 4. range
5 y=f(x) 6. =« 7.  dependent 8.  difference quotient
9. D=1{2,3,4,5};R=1{3,4,5,6} 10. D={5,6,7,8};R = {4}
Each element of the domain is paired with Each element of the domain is paired with
only one element of the range. Function. only one element of the range. Function.
11. D={1,2,-5};R={3,4,5,2} 12. D={-1,2,0;R={2,-1,1,3}
1 is both paired with 3 and 4. Not a function. 0 is both paired with 1 and 3. Not a function.
13. {(LSU, Tigers), (Georgia, Bulldogs), (MSU, Bulldogs), (Auburn, Tigers) }
D = {LSU, Georgia, MSU, Auburn}; R = {Tigers, Bulldogs}
Each element of the domain is paired with only one element of the range. Function.
14.  {(Jackson, Louisiana), (Jackson, Mississippi), (Jackson, Tennessee), (Alexandria, Virginia) }
D = {Jackson, Alexandria}; R = {Louisiana, Mississippi, Tennessee, Virginia}
Jackson is paired with Louisiana, Mississippi, and Tennessee. Not a function.
15. {(76, September 9), (76, October 12), (78, May 10), (80, June 1) }
D = {76, 78, 80}; R = {September 9, October 12, May 10, June 1}
76 is paired with September 9 and October 12. Not a function.
16. {(Architect, $73,090), (Dentist, $149,310), (Microbiologist, $66,260), (Actuary, $93,680) }
D = {Architect, Dentist, Microbiologist, Actuary}; R = {$73,090, $149,310, $66,260, $93,680}
Each element of the domain is paired with only one element of the range. Function.
17. y==z 18. y—2x=0 19. =z
Each value of z is paired y =2z y=++z
with only one value of 4. Each value of «x is paired At least one value of = is
function with Ol’lly one value of Y. paired with more than one
function value of . not a function
20, P —4dx=1 21, y=2a° 22. y+1=052"
y2 —4x+1 Each value of z is paired Each value of z is paired
y= ++/dz +1 with only one value of ¥. with only one value of ¥.
function function

At least one value of z is
paired with more than one
value of y. not a function
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[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

EXERCISES 2.1

lyl == 24. 2yl=x-4
y=*uz . lyl = 5
At least one value of z is y= + %

paired with more than one
value of y. not a function

At least one value of = is
paired with more than one

25. |x—2|=y
y=lz—-2|
Each value of «x is paired
with only one value of y.
function

value of y. not a function

y—lz| =3 27. x| =yl
y =l +3 lyl = |
Each value of z is paired y= +|z|

with only one value of y.
function

At least one value of = is
paired with more than one

28. |yl =z —2|
y=+(x—2)
At least one value of z is
paired with more than one
value of y. not a function

value of y. not a function

y = 7; Each value of x is paired with
only one value of y. function

y—T7=1/z
y=\e+1

Each value of x is paired with only one
value of y. function

2 +y* =25
Y= -+ 25
y=+vV—-a23+25

At least one value of x is paired with
more than one value of y. not a function

f(z) =3z 4+ 5 = domain = (—o0, 0)
f(z) = 2* — x + 1 = domain = (—o0, 00)

f@)=vVzr—-2=2z-2>0

domain = [2, c0)

fe)=vd—ax=4—2>0

domain = (—o0, 4]

f@)y=Va2—-1=2>-1>0

domain = (—o0, —1] U [1, 00)

30.

32.

34.

36.

38.

40.

42.

44.

178

x = T, At least one value of x is paired with
more than one value of y. not a function

y—vr=8

y=vz+8
Each value of x is paired with only one
value of y. function

(z—1)°+¢*=16
=16 — (x —1)°

y=+1/16 — (z — 1)?
At least one value of x is paired with
more than one value of y. not a function

f(z) = =52 + 2 = domain = (—o0, c0)
f(z) = 2* — 3z 4+ 2 = domain = (—o0, o0)

flx)=vV2x+3=22+3>0
domain = —§ 00
= 5

flz)=3vV2—2=2—-2>0

domain = (—o0, 2]

flx)=Va2—2r-3=2"-22-3>0

domain = (—o0, —1] U [3, c0)
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EXERCISES 2.1

f(z) = v/ + 1 = domain = (—o0, 00)

46. f(z) =

V5 — x = domain = (—o0, c0)

f(x)z%ﬂ:x;é—l 48. f(x):z_—Jjg:x;é—?)
domain = (—o0, —1) U (—1, c0) domain = (—o0, —3) U (=3, 00)
f(x)z%ﬁg:x;é?) 50. f(x):xti:x;él
domain = (—o0, 3) U (3, o) domain = (—o0, 1) U (1, o0)
T T 2z 2z
f(x)_z274:(z+2)(z—2) 52 f(x):szQZ(eriﬂ)(z—iﬂ)
T# =2, F2 x# =3, x#3
domain = (—o0, —2) U (=2, 2) U (2, 00) domain = (—o0, —3) U (=3, 3) U (3, 00)
B 1 B 1 54 B x B T
@) = 5 " Gr D=5 I = e 6 30 T 2 - ) - )
x4 -1, x#5 T#3,T#D
domain = (—o0, —1) U (=1, 5) U (5, 00) domain = (—o0, 3) U (3, 5) U (5, 00)
f(z) = |z| + 3 = domain = (—o0, c0) 56. f(z)=2|x — 1| = domain = (—o0, )
flz)=3z—-2
f(2)=3(2)—2|f(-3)=3(-3)—2|f(k) =3k —2| f(k*—1) =3(k* — 1) — 2
=6—2 =-9-2 =3k*-3-2
flz)=bx+7
f(2)=502)+7|f(=3)=5(=3)+T7|f(k)=5k+T7|f(kK"—1)=5(k*—1)+7
=10+7 =—-15+7 =5k?—54+7
=17 =-8 =5k +2
flz)=352+3
f2)=3@2)+3|f(=3)=3(-3)+3|f(k)=3k+3| f(K*—1) =3(k*—1)+3
=1+3 =-2+3 =1k’ - 143
= -3 —le+
fl@)=2z+5
f2)=2@2)+5|f(=3)=2(-3)+5|f(k)=2k+5|f(K* 1) =3(k*—1)+5
=445 =-2+5 =2k2-2+45
=2 =3 =224 B
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EXERCISES 2.1

fz) =2’

J@2) =2 | f(=3) = (=3 | (k) = 2| F (K — 1) = (K — 1)

4 =9 =K -1)(k*-1)
=k -2k +1
f(z)=3—2*

F2)=3-22|f(=3) =3— (=32 |f(k) =3 — K| f(K* —1) =3 — (K> —1)°
=3-4 =3-9 =3— (K -1)(k*-1)
=1 =6 —3— (K =2k’ +1)

= —k'+2k* +2

F2)=22+3(2) = 1| f(—3) = (-3 +3(=3) — 1 |f(k) = k* + 3k — 1
=4+6-1 =9-9-1
=9 =1

F=1) = (K -1)"+3(H, -1) -1
=K' -2k +14+3k*-3-1
=k*+k*-3

flz)=—a2* -2z +1

F2)= -2 —22)+ 1] f(=3) = —(=3)7 —2(=3) + 1| f(k) = —k* — 2k + 1
— 4441 =—9+6+1
=7 — 9

F2—1)=—(k2—1)"=2(k*—1) +1

—(k*—2K*+1) -2k +2+1
=—k'+2k* —1-2k*+3

=—k'+2
flz) =2 -2
J@) =2 2| f(-3) = (-3) —2|f(k) =k —2| F(K* — 1) = (K —1)* —2
=8-2 =—27-2 =K -1)F -1)(K -1) -2
=6 =-29 = k0 — 3k +3k% — 1 -2
=k —3k*+3k2—3

180



https://testbanks.ac/product/9781305652231-SOLUTIONS-5/

66.

67.

68.

69.

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

EXERCISES 2.1

fla) = —a
F@)=—(2%) | F(=3) = =(=3)* | f(k) = =) | F(K* = 1) = —(k* = 1)’
_3 = —(-27) —K? =—(kK*-1)(k -1)(k* - 1)
=20 = — (k% — 3k* + 3k* - 1)
—kS+ 3K —3k% + 1
=|z* +1]

2) = 22+ 1] | £(=3) = |(=3)” + 1] | fk) = [& + 1] | (82 = 1) = | (k2 = 1)" + 1]
= |5] = [10] =k*+1 — (K -1)+1
=9 =10 [ +120] — K 2k 141

=k —2k* +2
(8 = 1)*+1 0]

f(z) =|2* + z + 4|

2) = |22+ 24+4| | f(=3) = [(=3)" + (=3) + 4| | f(k) = |[K* + k + 4]
=442+ 4] =19 — 3 +4 =k +k+4
= [10] = (10| [k +k+4>0]

FO2=1) = (B2 = 1)"+ (k2 = 1) + 4]

:‘(k271)2+k2+3’

= (K -1)°+k+3

=k -2k +14+k*+3

=k — k> +4

(8 = 1)"+ k2 +3> 0]

2
2 2 R ) _ 2
f@)—m f(—3)—73+4 f(k)_k+4 f(k 1)_k271+4

_2_1 _2_, __2
6 1 k243

181



https://testbanks.ac/product/9781305652231-SOLUTIONS-5/

70.

71.

72.

73.

74.

75.

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

EXERCISES 2.1

flo) =
3 3 3 3
f@)=5—~ ()= [[=1—% f(’<321),€23_1_5
3 3 3
=5t ~ 578 6
1
fl@)=—5—
1 1 1 1
f(2)221_1 f(*3):(_3)2_1 f(k)*kQ_l f(szl):m
_ L ! B 1
‘11*1 T9-1 TR -2k 411
= 1 B 1
3 ~ 3 K 2k
3
f@) =53
~ 3 o3 ~ 3 N 3
f(2)——223+3 I 3)—(_3)2+3 fk) =155 f(k 1)—7“32_1)2+3
= __3 — 3
§+3 T 9+3 TR -2K24 143
=z _s8_1 _ 3
7 T 12 4 Ok -2k 44
f(z):\/xz—Jrl
FQ = V21 f(=3)=\/(=37+1|f(k)=VE2+1|f(k* —1) = /(B2 —1)* +1
=Vi+1 =V9+1 =VE — 2K+ 1 +1
=5 =10 =k —2k2 +2
flx)y=va?-1
F@)=V2 =1 f(=3)=\/(=3)" = 1|f(k) = VK — 1| f(K = 1) = \/()* — 1)" — 1
=Vi-1 =v9-1 =Vk'—2k2+1-1
=3 =V8=2V2 = VEi— 22
= E2(k? - 2)
= |k|Vk2 -2
fla)=x -1
F2)=V2-1|f(=3)=V=3-1|f(k)=VE-1|f(*-1) = V2 —1—1
=—V/3-1
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EXERCISES 2.1

flz)=vVaz+1
F@2)=vV2+1|f(=3)=vV-3+1|f(k)=VEk+1|f(A*-1)=VE -1+1
- /3 = /_9 — 2
= /2

fe+h) —fl@) [Ba+h)+1—[Br+1  [Bz+3h+1] - [3z+1]

h h
_Bz43h+1-3r-1_3h _
- . =5 =
flx+h)—fx) [Blx+h)—1]—[z—1] [5z+5h—1]— [5z— 1]
h - h - h
75x+5h7175z+17@75
- ; ==
flx+h)— fx) [~T(@+h)+8 —[-Tx+8] [~Tox—Th+8]—[-Tz+8§
h - h - h
777x77h+8+7z78777h777
- . ==
fle+h)— f(x) [-8@+h)—1]—-[-8x—1] [-8z—8h—1]—[-8z—1]
- h - h
_ Sr—8h—1+8z+1 -8 _
- - ==
f+h)—fz)  [(@+h)?’+1] =22 +1]  [@®+2zh+h>+1] - [22 + 1]
h - h - h
_w2+2xh+h2+1—x2—1
- h
_ 2zh+h*  h(2x+h)
W = N =2x+h
f@+h)—fz)  [(@+h)?’=3]—[a®—3] [2+2zh+h>—3]—[2® - 3]
h - h - h
2?4 2zh+h* -3 -2 +3
- h
2zh +h®>  h(2z+h)
= = =2 +h
h h T

fl+h)—f(x) [4z+h)’—6] —[42® —6] [42®+ 8zh + 4h? — 6] — [422 — 6]

h h h

_ Ax® +8xh+4h* —6— 42 +6
- h
2
_ 8xh;Lr4h _ h(&p;rélh) — w4+ 4h
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EXERCISES 2.1

fx+h)—fz)  [5l+h)’+3] —[52>+3]  [52% + 10zh + 5h% + 3] — [522 + 3]
h - h - h
_ 5z% +10zh + 5h* 4+ 3 — ba? — 3
- h
2
_ 10zh 45k A0 +5h) o
h h
fx+h)—fz)  [(@+h)’+3@@+h)—7] —[22+32 -7
h - h
_ [a?+2ah +h* + 32 +3h — 7] — [2? + 3z — 7]
- h
a*42zh+h*+3x+3h—T7— 2?30 +7
- h
2
_ 2zh+h +3h:h(2x+h+3):2x+h+3
h h
f@+h)—f@)  [(@+h)?—5@+h)+1] - [ -5z +1]
h - h
_ [2® +2zh + h* — Bz — 5h + 1] — [2* — bz + 1]
- h
_x2+2xh+h2—5$—5h+1—x2+5$—1
- h
2 _ —
_2h+h?=5h _ hQe+h=5) ., o, o
h h
f+h)—fl@)  [2@+h)?—A@+h)+2] - [22° — 4z + 2]
h - h
_ [22* 4 4zh + 2R* — 4z — 4h + 2] — [22% — 4z + 2]
- h
_2x2+4xh+2h2—4$—4h+2—2x2+4x—2
- h
2 _ _
_dzh 2t —dh  h(@z+2h—4)
h h
fx+h)—fz)  [3(x+h)*+2(x+h)—3] —[32> + 22 — 3]
h - h
[ + 6xh + 3h? + 2z + 2h — 3] — [32? + 22 — 3]
- h
73x2+6zh+3h2+2z+2h—373$2—2z+3
- h
2
_th—i—?;Lh +2h:h(6x+h3h+2) 6wt 3h 49
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EXERCISES 2.1

fx+h)—fz)  [-(@+h)’+(@+h)—3] —[-2?+a—3
h - h
|2 —2ah—hW +a+h—-3]—[-2’+x—3
- h
7—z272xh—h2+x+h73+:p27x+3
- h
_ _ A2 9y —
_ —2zh h—l—h:h( 2x h+1)=—2x—h—l—1
h h
f@+h)—f@)  [-3@+h)?+5@+h)—1] —[-32° + 5z — 1]
h - h
_ [-32* — 6zh — 3h* + b + 5h — 1] — [-32% + bz — 1]
- h
_ —3a® — 6xh — 3h® + 524 5h — 1+ 32 — 5z + 1
- h
_ _ 3h2 —6r —
_ —6xh —3h +5h:h( 6 3h+5):—6:p—3h+5
h h
fl@+h)—flz)  (x+h)’—2®  [2%+32%h + 3zh? + h%] — [27)
h - h - h
_3x2h+3xh2+h3
h
2 2
:h(?):z: +2xh+h):3x2+3zh+h2
flx+h)—flz)  —(z+h)’—(—2*) [-2°—32°h — 3azh? — h®] + 2?
h - h - h
_—3$2h—3$h2—h3
- h
_ 2 K2
:h( 3z — 3zh h>:73x2—3:ph7h2
h
fat+h) —f@) _ am—:_ (am—1)s@+h)
h h h-x(x+h)
_z—(@+h) - 1
~ zh(z+h)  zh(z+h)  z(z+h)
h) — h—
f(z+})L @) _ z+h Ve 95.  f(z) = —0.6z + 132
f(25) = —0.6(25) + 132 = 117
F(C)=12C+32

F(0)=2(0)+32 F(—40) = 2(—40) + 32 F(10) = 2(10) + 32
=32 = —40 =50
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97. s(t) = —16t> + 10t + 300

5(3) = —16(3)* 4 10(3) + 300 = 186 ft

99.  g(d) = 300d

9(365) = 300(365) = 109,500 gallons

101. Let x = the length. Then x + 5 = the width.

A(z) = z(z +5) = 2° + bz

103. a. C(z)=8z+75
b. C(85) = 8(85) + 75 = $755

105. a. C(z) = 0.07z +9.99
b. C(20) = 0.07(20) + 9.99 = $11.39

107-110. Answers may vary.

112-113. Answers may vary.

x+h)— f(z 5—-5 0
115. f(Jr})L f(): W :Ezo.
116. e 117. d
120. f 121. ¢
Exercises 2.2 (page 216)
1.  quadrants 2.  origin
5. first 6. second
9.  z-intercept 10. wvertical

12. \/(:cz — 1)’ + (12 — 1) 13. midpoint

15. A(2,3) 16. B(-3,5)

98.

100.

102.

104.

106.

111.

114.

118.

122.

17.

186

-
= 35 seconds

Vir)= %wr
V(29.5) = 47 (22)° ~ 13,442 cm?
V(z) = 2(3z)(4) = 122*

C(z) = 45z + 60

a. I(x)=25z—-40

b. I(175)=2.5(175) — 40 = $397.50
They are different. 10 is in the domain of
f(z), but not in the domain of g(x).

They are different. The domain of f(x) is the
set of all real numbers, but 3 is not in the
domain of g(x).

b 119. ¢
e 123. a
to the right 4. upward
linear 8. y-axis
11. horizontal
14. M(M, M)
2 2

C(~2,-3) 18. D(4, —5)
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EXERCISES 2.2
19. E(0,0) 20. F(—4,0) 21. G(-5,-5) 22. H(2,-2)
23, 25,27, 29. 23. QI 24, 26, 28, 30. 24. QII
23. 1 24.
- 25. QI ]l 26 QI
27 Q ¢ 26.] ©
¢ 2 Yo 1T 28 Qv
—
29.77 29. + z-axis 30. + y-axis
25. ¥ 28
ERam 11
3. y—2x=7 x |y 32. y+3=-—4x x Y
y=2x+7 0|7 y=—4xr—3 0| -3
—-213 -1] 1
Q. / \ hd
\
o 1
3 6 -5 432 -1\
: A
-7 -6 -5 3 -2 -l_: E:.E \
::' P \
33. y+d5r=5 T |y 4. y—3z=6 Tz |y
y=-br+5 015 y=3x+6 0|6
110 210
\ol o
\ A/
& y
y s
31\ 3
2|\ )
6 -5 3 -2 -1 6 -5 -4-3f2 -1
N JA
s\ -3
2 4
/

187
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37.

39.
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EXERCISES 2.2
6x — 3y =10 | vy 36. 4x+8y—1=0 x| y
~3y=—62+10 [0 ] -1 Sy=—4dz+1 |0] §
y=2x- % 2| 3 y=—3r+5 [4]-L
/ ,
Y 1
654321] 1/ ™~
-i -1 ~ 2 4
21/ 1N
4l
A 2 AN
/7 A D
/ -8
3z =6y —1 T Y 38. 2z+1=4y T Y
—6y=-3c-1 [0 | I —dy=-2r-1 | 0 | {
y=le+t [2]-2 y=3r+31 | -2|-]
| e
4 3 Z/l/ 4 3 Z/l/
7 ) 7 .
20c+y+1)=x+2 x |y 40. 5(z+2)=3y—=x x |y
204+ 2y+2=x+2 0|0 504+ 10=3y — = 0 %
2y=—x 2|1 —3y=—6x—10 [ 2] -2
y=—ix y=2x+%
; i/
s 5/
h
/1
4 3 2 1 8765431
/5
2 /3
4 /

188
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41. z4+y=5 xz4+y=5>
z+0=5 04+y=5
T = Y=
(5,0) (0, 5)
543—2—1‘1 4 5\
43. 2z —y=4 20 —y =4
20 —0=4 2(0)—-y=4
20 =4 —y =
r=2 y=—4
(2:0) (0574)
/

- W R U

[ R
TS

p
2

EXERCISES 2.2
2. z-y=3 z-—y=3
z—0=3 0—-y=3
r=3 —y=3
(3,0) y=-3
(05_3)
65—4.—321_1 2 4 56
4. 3z+y=9 3xr+y=9
3x+0=9 3(0)+y=9
3z =9 y=9
r=3 (0,9)
(3,0)
\
MA\
3\
L\
6 -5-4-3-2-1_ 2 3456
> \
\
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EXERCISES 2.2
3x+2y==6 3x+2y==6 46. 2r —3y =6 2r —3y =6
3x+2(0)=6 30)+2y=6 20 —3(0)=6 2(0)—3y=6
3z =6 20y==6 2r =6 —3y =
T=2 y=3 =3 y=-—2
\ 8 8
6 -5 -4-3-2 l_1 2 4 56 6 -5 -4-3-2 -l_1 Yy, 4 56
dr — by =20 4o — by =20 48. 3z — 5y =15 3z — 5y =15
42 —5(0) =20 4(0) — 5y =20 3z —5(0)=15 3(0)—5y=15
4 = 20 —5y = 20 3z =15 -5y =15
4321 4321 2 3 475
2 T~
-4 > :4
y - p
y=3 50. x=-4 51. 3x+5=-1
. 6 3r=—-6=2=-2
1 8 -7 -6 3 -2 Ly ?
6-5-4-32-1 4 2 .
=L 3 7-6-5-4-3-p I_1
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[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

52, Ty—1=6 53.
Ty=7=>y=1

U
D =

I
A h b @

55. 3(y+2z)=6z+vy 56.

3y +6x=6x+y
20=0=y =0

- W kU

G & bbb b

2

\

z-int: x = —2.08

EXERCISES 2.2
3y+2)=y 54,
3y+6=1y
2=—-6=y=-3
6 -5 -4-3 -2 1_1 4
5(y —x) =+ 5y 57.

5y —dxr =z + dy
0=6z=>z=0

- W B U

G & bbb

150 —3y =7 60.

—3y=-15zx+7
y = 0.5z — %

w

&

z-int: x = 4.67

191

443y =3(z+y)
443y =3z + 3y
4

4:3:1::>:1::§

- W & h O

LN N

1
=1 /
s

A/

ot

z-int: x = 1.22

03z+y="75
y=-03x+75

w

/3L

&

z-int: x = 25.00
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[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

EXERCISES 2.2

62. d= \/(172 — :c1)2 + (42 — y1)2

\/(5E2 — )’ + (2 — n)°
= \/(4—0)2+ (=3 -0)

d:

61.

= \/(—5 —0)2+ (12 - 0)?

2P

—

I

o

e

A

~ F
—
™

— |l

S~— 4

+ |

DI Y

e |t

| 0

~— |

([

io)

I

10

&

[}

o)

o\,u I

~— 9

4+ |+

] Ne)

<H —

I

\/(1’2 — 1)’ + (2 — 0)°
= \/(5—0)2+(0—0)2

d:

64.

\/(5E2 — )’ + (2 — 0)°
= \/(—3—0)2+(2—0)2

d:

63.

25=5

(

(5)* +
V2540

,3)2
—V914=1/13

DAY =
—
SRS
|| o Il
| o
N
o
+ | — |~
0]
D e o |
Sl | —
) <t
,MU/.TG
o | e |
o]
Llelelg
I Il 1
s
=
o
(]
—
—
N
[
|| =
e}
N
=
S~—
+ | = ﬂ
™
Bl Bl =)
Sl | —
REa s
™
™
Sl |t
WW(l
I Il I
s
v
=

\/(1’2 — 1)’ + (2 — n)°

68.

\/(5E2 — )’ + (2 — n)°

d:

67.

\/(1’2 — 1)’ + (2 — 0)°
= \/(4—9)2+(9—21)2

d:

70.

\/(5E2 — 1)’ + (2 — 0)°
= \/(3—6)2—1—(7—3)2

d:

69.

(=5)° + (~12)°

V25 + 144

13

169

[}
= e S
> |~
,ow I
o
N | ~—
o
2| W
+ e |
0
T+ = |
$12 |T4
NN
Q_JUM
WW(OO
I Il ([
i~
~
7
~a | o
N «
= @
> | I
I | © =2
! M
D | —

S~— [
I_l\l/
Tla |

o | T=
===
7(+
A I O e
10O
WW/@\Q
1 Il ([
e

71.
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73.

75.

77.

79.

80.

81.

82.

83.

84.

85.

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

EXERCISES 2.2
d = \/(5E2 —21) + (12 — 1)’ 74. d= \/(1’2 —2) + (12 — 1)’
= l2— (<6 + [-15— (-21) =l — 1P+ -7
=\ @)+ (6)* =V @)+ 47
= /16 + 36 = /52 = 2\/13 =16+ 16 = /32 = 4V/2
d= \/($2 —21)* + (2 — 0)* 76. d= \/($2 —o) + (2 —w)
— \/[3 — (=5 +[-3-5] = \/[6 — (=3 +[-3 -2
=/ (8)" + (-8)’ =/ (9)" + (=5)*
— /64464 = /128 =82 81 + 25 = /106
d= \/(962 —z) + (2 — 1)’ 8. d= \/(Z2 —o) - w)
-l + 25 Y[
= (0 + (=7’ 2 >
=V0+49=49=7 _ gﬁ)_t/%i)g
(522 (0 55) - u(5) st
() (0 )
M) MR (32
M(zI;IQ, ylggﬂ) _M<0+(210), 3+(213)) _M(%’¥) _ M(=5, —5)
() (S5 () ()
21430 Y+ 3+2 —24(-3) 5 —5 5 5
() () (5 ) (5 -3)
M(xl—;x?,yl—;y?)=M<0+2\/g,0+2\/5)=M<§,T5)
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[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

EXERCISES 2.2

2 2 2

(g ) (Y50, O GO ) (B ) ()

87. Let ) have coordinates (z, y): 88. Let ) have coordinates (z, y):
M(m;rz’ 1111;!/2) — (3’ 5) M(rngrz’ 1111;!/2) — (_5’ 6)
1+ 22 Y1+ y2 1+ T2 Y1+
2 2 2 2
1+z d+y 24z -T+y
5 = 3 5 = ) 5 = ) 5 = 6
1+2=6 44+9y=10 242z=-10 —-T4+y=12
=25 y==06 r=-12 y=19
89. Let ) have coordinates (z, y): 90. Let @ have coordinates (z, y):

M52, 252) = (.5 M52, 252) = 0.0

T1+ 22 Y1ty T1+ 22 Y1+ Y2

;. =7 y P ;. 0 ;.
S+ -S54y -7+ 3+y

2 2 2 0 2
5+zxz=10 —5+y=10 —74+x=0 3+y=0
r=25 y=15 r=1 y=-3

91. Let the points be identified as A(13, —2), B(9, —8) and C'(5, —2).
AB = \/(m )+ (p—y)’ = \/(13 — 9%+ (=2 - (—8))* = V16 + 36 = /52 = 2¢/13
BC = \/(:vz —z)’ 4 (o —y1)* = \/(9— 57 4+ (=8 = (=2))* = V16 + 36 = /52 = 21/13

Since AB and BC' have the same length, the triangle is isosceles.

92. Let the points be identified as A(—1, 2), B(3, 1) and C'(4, 5).
AB = \/(gg2 —) + (p—p) = \/(—173)2+ (2-1)°=V16+1=+17
BC = \/m —z) + (yr— ) = \/(3—4)2+ (1-5)7=1+16= /17
Since AB and BC' have the same length, the triangle is isosceles.
246 4410 8 14 446 6410 10 16
. = _— = —_. — = 4 . = _— = _— — =
3. 2= (200 - (B —wn v = (L) - (R D) -6

MN:\/(w2—$1)2+(y2—y1)2=\/(4—5)2+(7—8)2=\/1+1:\/§
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94.

9s.

96.

97.

99.

101.

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

EXERCISES 2.2

0+b 0+4+c¢
M=|——
%)

QE.N_a—l—bO—i—c_a—i—bE
2292) 2 7 9 a 2 2

\/(O—a)2+(0

AB = \/($2 —21)* + (32 — 1)

—0)2:\/§=a

a?

b a+bd 2 c  c\2 a 1
MNZ\/($2—$1)2+(y2_yl)2:\/<§_ B) ) +<§—§> = Z+O:§:§AB

M= <O+a,b+0)

(2.
2°2

(59x-(02)
— 1

2 2
Area of AOB = § - base - height = (O A)(OB) = 3(a)(b) = Lab
Area of OLM N = length - width = (OL)(ON) = § - % = 1ab = j(Area of AOB)

Let z = the width (from A to D). Then
the length (from A to B) = 2x.

Perimeter = 42
r+2x+x+2x =42

6x = 42
r="7

y = 17500z + 325000 98.
y = 17500(5) + 325000
y = 87500 + 325000
y = 412500
The value will be $412,500.

1
p=——q+170 100.

10

1

150 = —— 170
104"

1

—q =20

107

q = 200
200 scanners will be sold.

102.

1200 = 12v
100 = v
The smaller gear is spinning at 100 rpm.

195

Thus, the distance from A to D is 7 and the
distance from A to B is 2(7) = 14. Thus, the
x-coordinate of C'is —3 + 14, or 11. The
y-coordinate of C'is —2 + 7, or 5. Point C'
then has coordinates (11, 5).

Sety = 0:
y = —1920x + 24,000
0 = —1920x + 24,000
1920z = 24,000
r=12.5
The car will be worthless after 12.5 years.

1
=—q+130
p 10q +
1
150 = —q + 130
0?"
1
20 = —
107
200 = ¢
200 TVs will be produced.

f(x) =430 — 0.005x
350 = 430 — 0.005d
0.005d = 80
d = 16,000
$16,000 would reduce the number to 350.
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[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

EXERCISES 2.2
103. d = \/(IEQ —z1)’ + (2 — 1)’ 104. d = \/(1‘2 —21)* + (2 — 1)
- \/[0—30]2+ [10 — 25] = \/[90—0]2+ (90 — 0]°
=1/ (=30)* + (~15)* =1/(90)* + (90)*
= /900 + 225 = /1125 = 15\/5 yd = /8100 + 8100 = /16200 = 90+/2 ft
1+ 22 Y1+ Y 3040 25410 30 35
1 .M( , ):M S —Mm( 2,22 = M(15,17.
05 2 2 ( 2 2 272 (15, 175)
106. M(M, M) - M M’ 90 +0 - M %, @ = M (45, 45)
2 2 2 2 272
107. 108.
d* = 70° 4 156” d* =10 4 3
72 d* = 4900 + 24,336 d*>=100+9
a7 156 d°=29,236 11.7 d* =109
g1 d = /29,236 d=+/109
d ~ 171 miles d ~ 10.4 mm
70
109-112. Answers may vary. 113. True. 114. True.
115. False. Vertical lines have equations that 116. False. Only two points are required to
are not functions. graph a line.
117. False. The vertical line z = 0 has 118. False. Most horizontal lines have no
infinitely many y-intercepts. x-intercept.
119. True. 120. True.
Exercises 2.3 (page 229)
1. divided 2.y 3. run 4.  same order
5. the change in 6.  horizontal 7.  vertical 8.  parallel
9. perpendicular 10. -1
22—y _2—(=1) 3 22—y _3—(=1) 4
11. = = =-=1 12. = = =-=2
M —a 2-(-1) 3 M —w | 5-3 2
13 mo 2oy Z273 o5 5 gy o mn 1025 5
o — I 6 — (—6) 12 12 o — I 3—2 1
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15.

17.

19.

21.

23.

25.

27.

29.

31.

33.

ICLI CK

HERE TO ACCESS THE COVPLETE Sol uti ons

EXERCISES 2.3
Y-y 5-(=2) 7 7 yo—1y1  16—=7 9
== = - Y = — 1. = = :—:3
" To — -1-3 —4 4 6. m T9 — I 6—-3 3
yo—y1  1—(=7) 8 yo—y 17—17 0
M —a . 4-8 4 N —a 17-5 12
vy ZM-(214) 0 y—y  —3-3 6
= = =—-—=0 20. = = = — = und.
" Ty — X1 2—(=7) 9 m xo—x1 —4—(—4) 0 u
S TR s B B PSR s TR Sk VA
xo—x1 —5—(=H) 0 To — X1 7_9
7_2 5 5 _ _5_ 1 _6
SSTESTINNS £ TR N U PV T S S
Tr—T 5-3 3 1 3 m—wm i-(-3) 3
m:yZ*ylz a—c 26 m:yzfylz a—0 _®_y
ry—x1  (b4c)—(a+D) ) ro—x1 (a+0b)—b
a—-c
= :—1
CcC—a
_ 5_—92 — —-3— (-8
y=3x+2 mzuzl—0 28. y=50-8 m=2"Y_ 17(0)
=Ty T2 — X1 3* p m T2 — T .
0|2 1 0[-8 1
115 1(-3
-y —2—(=6) 1 y2—y _ 4-5
= 4z — = = 0. y=——24+5 m= _t
y=dz-6 m To — T 1-0 4 3$+ z9o—x1 3—0
i 4 x|y -1 1
06 17 0[5 =3 773
1(-2 371
5r— 10y =3 m:u 32. 8y+2x=>5 m:i2_il
Xro — T —
x Yy 12 13 z |y §27§1
e _5_(_1_0) RE _ 8 8
10 1—0 8 1-0
L] s 2 8 -z
1 2 1 4
3y+2)=2x-3 m=2"Y 34. 4d(z—2)=3y+2 m=2"Y9
_ T2 — I1 Ay — —10 X9 — X1
3y—2x=-9 1 (=3) T — 3y = o (7m)
= - — 3
Ty 3-0 LY 1-0
U _2 0] -% iy
3 _1 _5 1 72 :%:g
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35.

37.

40.

43.

46.

49.

51.

53.

5S.

57.

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

3y=-3

y=-1 =
Tl Yy

-1
1] -1

horizontal = m = 0

f@)=n=y=n
horizontal = m = 0

The slope is negative.

The slope is positive.

Y2 — 1
m =
T2 — I

EXERCISES 2.3

5=2
_—1-(-1) oo
1-0 2 -
0 Ty
= — = 0
1 0|5
L3
38. 2y=5 39.
y=2
horizontal = m =0
Al o= 42.
2
vertical = m is undefined.
44. The slope is zero. 45.
47. The slope is undefined. 48.

Yy
T2 — 21

N
|
[\l

= O
|
o O

1

f@) =5

horizontal = m = 0

N

r—T7=0
z=7
vertical = m is undefined.

The slope is positive.

The slope is negative.

m1m2:3(7%):—1 50. m17£m2; mlTTLz:%%:l?é*l
perpendicular neither
my =8 =2v2=m, 52. mymy=1(-1)=—1
parallel perpendicular
m1m227ﬁ< 22):4 54. my = /28 = 2/T = m,
perpendicular parallel
1
mimy = —0.125(8) = —1 56. my =0.125 = - =mg
perpendicular parallel
-1 b
mims = ab’l(—a’lb) =—a" = -1 58. my = (%) — % —— =my
a a
perpendicular b
mime = — <— > # —1 = neither
a
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[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

EXERCISES 2.3

For Exercises 59-64 use the slope of line through R and S calculated below:

Yo — Y1 7—5 2

MRS = = = —

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

To — 1 2 — (—3) 5

ya—y1r  6-—4 2
mpQ e 7_9 5 mprs = paralle

Y2 — U1 4-38 —4 92
- = = == Tlel
mpq Ty — ] —13 — (=3) ~10 5 mps = paralle
Y2 — Y1 1-6 -5 5 .
B - =5 =—5= dicul
mpQ Ty —x1  —2—(—4) 9 5 = perpendicular

-y 1-(-9 10 _5 .
mPQ_$2—901 =~4_0 — 2 —2énelther

Yo — Y1 6a —a 5a 5 .
= = = — = — = neither
mrQ To — T1 3a—a 2a 2

— 6b -0 5b 5 .
Y2 — Y1 = —— = perpendicular

e T —b—-b -2 2

e 2oy 9-7 2 ey —6-(=4) -2

PO gy—m  2-(=3) 5 T o z—10  xz—10
2.—_1:—_2;95_10:_5:,

5 -1 -5

s Y2y T (=3) 10, RS:yQ—ylzy—(—l):y-i-l

P p—m 52 3’ T9—m  6-3 3

0=y +1=[7=7]

. :yQ—yl:07(77)21277_7”1?5:242*91: y—>5 _y-=>
Moo 12 T Y - —2—(-9) 7

-7 1
—7:T;Perp.slope:?;y—5:1:>

FQ Ty — T1 3—1 2 RS Ty — T1 6—x 6—x
3 1 -1
3:I;Perp.slope:f§:?;67:70:3é
oo ey 9-8 11
e L2 — 21 —6—(-2) —4 4
— 5—38 -3 3
mpr = iziill = 5= (2 = e = ~1 = not on same line
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70.

71.

72.

73.

74.

75.

76.

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

me =

mpr =

me =

mpr =

me =

mpr =

me =

mpr =

mor =

me =

mpr =

mQR =

mpg =

mpr =

mQR =

mpg =

mpr =

mQR =

Y2 — 1

EXERCISES 2.3

—2-(=1) -1

T2 — I
Y2 — 1

1
3—-1 2 2
0—(-1) 1

T2 — 21

Y2 — 1

1 .
— = ~1 = not on same line

T2 — I
Y2 — 1

-3-1 —4
0—a _Te_ 4
0—(—a) a
—a—a —2a

= = —1 = on same line

a—(—a) 2a

b—(a+bd) —a a

(a+b)—a b b

= = 1 = not on same line

T9 — I1
Y2 — Y1
T9 — I1
v2—y1 _a—(a+b) —b
To — I1

(a—b)—a —b

Y2 — 1 7574:7_9:3
T9 — I1 2—-5 -3
y2—yp —3-4 -7 7
Ty — T 8—5 3 3

— —3— (-5 2 1
i/z — ?:;11 3 7(2 ) =5=3 = None are perpendicular.
T9 — X1 4—-8 —4
-y 7-(=2) 9 9
T9 — I 6—8 -2 2
Yo — Y1 7—06 1 .

—— = — = P(Q and QR are perpendicular.

To — I 6—14 2
oy 973 = 6 = undefined = vertical
T9 — I1 1-1 0

— 3-3 0
iz — ill 16" 0 = horizontal
oy 329 6, = PQ and PR are perpendicular.
To — I 7T—1 6
Y2 — 4 2—(—3)212_1
T9 — I -3-2 )
T9 — I 3—2 1

— -2
24U _ 8 = 6 = 1= PQ and QR are perpendicular.
To — I 3— (—3) 6
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77.

78.

79.

80.

81.

82.

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

EXERCISES 2.3
oy — 2T UL yr _b-0_b
re Ty — T1 a—0 a
_bmp_0-0 o g
PR e —b—0 b b
— —b —b
mQRr = 2700 _ @ - = PQ and PR are perpendicular.
Ty — I —-b—a —-b—a
_ Y-y a—=b a—-b  a—b
mPQ_zgfxl_fbfa_f(aer)_ a+b
o= 2=y _(atb)-b o  a
PR_:vg—xl_(a—b)— b b
— b) — b
mor = 270 _ (a+b)—a = — = PR and QR are perpendicular.
xo—x1 (a—b)—(=b) a
e _mm _A=() 5 _ 5
AP g~ —3—-(-1) -2 2
_ -y 1-(=1) 2 , _—
Mmac = = = — = AB and AC are perpendicular. = right triangle
T9 — I1 4—(—1) 5
o _pew _3-1 _ 2
PPy —m —1-0 —1
Y2 — U1 5—3 2 1 . . .
mpr = = = — = - = DFE and EF are perpendicular. = right triangle
Ty — I 3—(—1) 4 2
-y 0—(=1) 1 2 2
= = =—; d(A,B)=4/(1-3 -1-0)"=+5
AL Ty — @ 3—-1 2’ (4, B) \/( L ) v
yp—y1  2-0 2 2 2
= =— -2; d(B,C 3—-2 0—-2) =45
mpc = 2B S = - 2 A(B.0) = /(32 +(0-2 = V5
yg yl 172 71 1 2 2
= =——=—=-; dC,D)=14/(2-0 2-1)"=+5
mep = rg—z 0-2 =2 2 (€. D) \/( L ) \/_
-y 1-(=1) 2 2 2
= = = =-2; d(D, A 1-0 —-1-1)"=+/5
mpa = 2 L - 22 aD ) = (1= 0P+ (-1 1) = VB
Adjacent sides are perpendicular and congruent, so the figure is a square.
-y 0—(=1) 1 2 2
= - d(E,F)=4/(-1-3 -1-0)" =17
MEF Ty — I 3 ( 1) 4’ ( ’ ) \/( )+( )
Y-y 4-0_ 4 2 2
= =— =—4; d(F = -2 0—4) =17
mpg = 2B P Sk A(F.6) = B2+ (04 =V
Y2 — Y1 3-4 -1 1 2 2
man = L - ST = 5 (G H) = R (2P + 437 =V
-y 3—(=1) 4 2 2
= = =—=—4; dH,E)=1/(-1—-(-2 -1-3)"=+V17
migs = U= S = S A ) = (1= () 4 (13 =

Adjacent sides are perpendicular and congruent, so the figure is a square.
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83.

85.

86.

87.

89.

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

EXERCISES 2.3
Yo—y1  3—(-2) 5 -y 1-(=2) 3
= = =-=1 84. = = ==
man zo—x1 3—(-2) 5 MEr Ty — X1 5—1 4
e =y _6-3_ 3 By _4-1_ 3 3
B = 2-3 -1 o =2 3-5 -2 2
Y2 — N 1-6 -5 Y2 — Y1 44 0
= frnd = —— = = = = — = O
mep T2 — X1 -3-2 -5 L mei Ty — T1 -3-3 —6
Y2 — % 1—-(-2) 3 yo—y1 44— (-2) 6 3
= = = — = —3 = e - - = ——
A —a T —3-(-2) -1 e e —3-1 -4 2
Opposite sides are parallel, so the figure is Exactly one pair of sides is parallel, so the
a parallelogram. figure is a trapezoid.
12 14 1
(T (20 = ey (220 N4, 4)
2 2 27 2 2
Yo — 1 4 -7 -3 3 Yo — Y1 — 3
N = — = — = — = —° = — = — = - = — MN AC
TN e d—6 2 2T T 5f1 4 5 = MN|

d(AB) = \/(0—@)2—1—(0—0)2: Vai+02=vVat=a
d(AC) = \/(O —b)* + (0 —¢)* = Vb2 + ¢2. From the given information, a = /b2 + 2.

m _ %oy c—0 __c . . :yz—ylz()fc: —c
AD xo—z1 (a+b)—0 a+d’ Be Ty—21 a—b a-—b
c —c —c? —c? —c? —c?

a+b a—b a?—b2 (\/m)zibg b2 +c2 — b2 c?

Thus, AD is perpendicular to BC'.

y—y1 42—-14 28 . 88 Yo — Y1 110,000 — 50,000
m = = = — = . m = =

o — I1 5—1 4 To — I1 3—1
The rate of growth was 7 students per year. ~ 60,000

= 30,000
The sales increased $30,000 per year.

Yo —y1 6700 — 2200

m= =" 10_3 90. The cost absorbed by the hospital was $247 in
2 24500 2000, $375 in 2005 and $505 in 2010.
= T ~642.86 oy 505-247 258
The cost decreased about $642.86 per year. rz —r1 2010 — 2000 10 '

The cost absorbed by the hospital increased by
$25.80 per year.
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AD
Ad - the daily rate of change of the Dow
Jones average.

b Y

12970
Dow (D) 12960 \

12 950 1
12 940

01 2
day (d)

A = 25n; The slope is the monthly increase
of the value of the account.

A
T5
Value 50
25
]
1 2 3
Months
True.
True. (Az =0.)

False. The line will be vertical, so the
slope is undefined.

EXERCISES 2.3
AT
91. —— = the hourly rate of change of 92.
temperature.
(Lett =zand T =y.)
¥
Ts | ..-'""l'I
70 we
65 v
Temp 60 i
55
50
45/}/
x
1 2 3 4 5
Time
93. D = 590¢t; The slope is the speed of the 94,
plane.
D
1200 pi
Distance (D) ’
600 /
ff
i
1 2
titne (1)
95-98. Answers may vary.
99. False.m = 22— YL 100.
Ty — X1
101. True. (Ay =0.) 102.
103. False. The line will be horizontal, so the 104.
slope is 0.
yo—y1  10.25—-6.95  3.30
1 . = = = = U. . T .
08 = e T 2014—2008 6 o True
— 139 — 601 124
106, m — Y2 =¥ _ 3920015 312 o)

2o —x 2014 — 2010

4
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EXERCISES 2.4
Exercises 2.4 (page 243)
1.  slope-intercept 2. m 3.  y-intercept
4. y—y1=m(x— 1) 5. Az+By=C 6.  regression
7. y=mzx+b 8. y=mz+0> 9. y=mz+bdb 10. y=mx+b
y=3x—2 y:—lx—l—g y=5x—l y:\/§z+\/§
3 3 5
11. y=mz+0 12. y=mz+0 13. y=mz+0 14. y=mz+0
1 = = 1
Y= az+— y=ar + 2a y=ar+a y=1z+a
a a
15. y=mx+b y=mz+b 16. y=mx+b y=mx+b
3 3 2 2
= - = - —7T=—(-3)+0 =——z—9
0 2(0)+b y=52+0 3( )+ Y 37
0=5b 2y = 3z —7=2+4%b 3y = —2x —27
—3z+2y=20 -9=10 204+ 3y = —27
3z —-2y=0
17. y=mx+b y=mx+b 18. y=max+b y=mx+b
5=-3(-3)+b y=-—-3x—4 1=1(-5)+b y=1lz+6
5=9+%b 3r+y=—4 1=-5+b —r+y==6
—4=0 6=">5 r—y=—6
19. y=mx+b y=mx+b
2 =/2(0) + b y=122+2
\/Ezb —\/§x+y:\/§
\/§x—y=—\/§
20 y=mx+b y=mx+b
0:2\/5(—\/_)+b y =232 +6
0= —64b —2V3z+y=6
6="b 23z —y=—6
21. 3z —2y=38 22, 2x+4y=12 23. 2(x+3y)=5
—2y=-3x+8 4y =2x + 12 —2x —6y=>5
3 1 —6y =2z +5
y—§x—4 y—§$+3 1$ 5
3 1 y=—3T— 2
m =2, (0,~4) m= 2. (0.3) 3 6

204

m =

1 5
-5 (-3)
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EXERCISES 2.4
2y — 4 2y —
24, 502z —3y) =4 5. o= 2. se4d—_2W=3)
10z — 15y =4 7 o
= ry— T =2y—4 152 420 = —2(y — 3)
*109:;109”44 2y =Tz —4 152 +20 = —2y + 6
_2 4 7 2y = —15z — 14
EE N y=o+2 T
2 0 4 7 y:—?x—7
m=2 |0~ m=~,(0,2)
2 15
m=——,(0,-7)
2
27. z—y=1 28, z+y=2
y=zxz—1=m=1,(0,-1) y=—z+2=m=-1,(0,2)
¥ y
1
1
x \ x
1
1
3 4
29 x—§y—3 30 x=—5y+2
2r =3y — 6 5z = —4y + 10
—3Jy=—-2x—6 4y = =5+ 10
2 2 5 5 5 5
y=go+ m 3,(,) y T Em 4,(0,2)
Y ¥
4
] *
\\
] 2 5
/./f )
3 v
el '\\
X N,
N
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31. 3(y—4)=—-2(x—3)
3y —12=—-2x+46
3y=—2x+18

2 2
y:—§x+6:>m:—§,(0,6)

¥
T
NuE
[,
. B
o
=
33. y=3x+4 y=3x—-7
m=3 m=3
The lines are parallel.
35. x+y=2 y=x+5
y=—x+2 m=1
m=—1

The lines are perpendicular.

37. y=3z+7 2y=6x—-9

m =

m =3
The lines are parallel.

EXERCISES 2.4

32. —4(2z+3) =3(3y +8)
—8z — 12 =9y + 24
—9y = 8z + 36

8 8
y= —§:v—4: m= —5,(0, —4)

¥
\.\
N
\‘\.
8 ~
"~ x
"'\\
\\'\
\'\
-9 \._
1
34, y=4x—-13 y= Z$+13
"=y
The lines are neither.
36. r=y+2 y=x+3
—y=—x+2 m=1
y=x—2
m=1
The lines are parallel.
38. 2z+4+3y=9 3r—2y=>5
3y=—-2z+9 —2y=-3x+5
_ 2, .. 3,5
Y773 Y7979
o 2 me
3 2

The lines are perpendicular.
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EXERCISES 2.4
1
39. 3z+6y=1 y=§x 40. r=3y+4 y=-3x+7
6y =—-3z+1 1 —Jy=—zr4+4 m=-3
_ 11 m=g 1,0
V=" "% Y=3%73
1 1
m=—= ==
2 =3
The lines are neither. The lines are perpendicular.
41. y=3 r=4 42. y=-3 y=-7
horizontal  vertical horizontal  horizontal
The lines are perpendicular. The lines are parallel.
-2
43. :c:yT 3(y—3)+z=0 4. 2y=8  32+z)=3y+2)/
3w =y 2 3y—94+2=0 y=414 6+3x=3y+6
_y= -3z —2 3y = —xl +9 horizontal -3y = -3z
y=3r+2 y:_§$+3 y=2
m=3 1 i m =1
- _Z neither
S
The lines are perpendicular.
5.  y—yi=m(z—m) 46. y—y1=m(r —m1) 47. y—y1=m(z— 1)
y—4=2(x-2) y—5=-3(x—-3) 1 3
y—=-=2(x+
y—4=2r—-4 y—5=—-3z+9 2 2
—2z4+y=0 3r+y=14 1
_Z 9
2% —y =0 ymyTs
2y—1=4x2+6
—drx4+2y="7
dor — 2y = =7
48. y—y =m(x —x) 49. y—y =m(x—ax1) 50. y—y =m(x—ax1)
1 2 1
3 5y—1)=2(x+1) 5(y+3)=—(x+2)
y+2276z+§ oy — 5 =2x+2 oy +156=—-x—-2
204+4=—-12x+3 —2x+5y="17 x4+ 5y =—17
120+ 2y = —1 2 — by = —7
51. y—wy=m(z—xy) 52, y—wy=mz—x) 53. m s und = vertical
y+3=0(z+6) y—5=0(x—-7) x = constant
y+3=0 y—5=0 r=—6
y=-3 y=>5
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EXERCISES 2.4
54. misund = vertical 55. y—y1=mlx— 1) 56. y—y =m(x—x)
x = constant y—0=m(x—m) y—m=m(x—0)
z=06 y=mx — 7 Yy—T=7T
—mr 4y =—n° —Trty=m
T —y = 7 T —Yy=—"7
57. From the graph, m = % and the line 58. From the graph, m = f% and the line
passes through (2, 5). passes through (—3, 2).
y—y=m(z— 1) y—yr=m(z— 1)
2 2
y75:§($72) y72:f§(x+3)
2 2
3y—15=2(zx—2) 3y —6=—2(x+3)
Jy—15=2zx -4 3y—6=-2x—-6
—2z+4+3y=11 20 4+3y=0
2z — 3y = —11
yo—y  4—0 4 y2—y _0—(=5) 5
59. = =—=-=1 60. = = =-=1
X9 — X1 4—-0 4 " T2 — 1 0_(_5) 5
y—y=mx—m) y—y=mx—m)
y—0=1(z—-0) y—0=1(z—-0)
y=x y=x
61, m="¥ _ 374 T 7 62. m=0"¥ _870_"8_
T — X1 0-3 -3 3 o — X1 6—4 2
y—y=m(z— 1) y—y1=m(z—m)
7 y—0=—4(z—4)
3=2(z—0
y+3=g(@-0) y = —Az + 16
Y= g:p -3
63. From the graph, m = —% and the line 64. From the graph, m = % and the line

passes through (—2, 4)
y—y=m(z—z1)

9
y—d=—2(w+2)

passes through (2, 3).
y—y1 =m(x— 1)

y-3=2@-2)

9 18 8 16
4=y 2 —3=Cp_
Y 57 5 Y 5775
9 18 8 16

SR P

Y=75"" y=gro 5
__9,.2 _8 1
Y=75"T5 Y=5" 75
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EXERCISES 2.4
y=4dz -7 y—y=mx—x1) 66. x=-3y—12 y—y=mz—ay)
— J— —_— —_— = - el 1
m y—0 4($ 0) 3y z—12 y—O:——(x—O)
Use m = 4. | y=4dx | 1 3
1 Y= 3"
m=_—
3
Usem = ——
der—y="17 y—y=m(x—1x1) 68. y+3zx=-12 y—1y1 =m(x — x7)
—y=—4z+7 y—-5=4(z—2) y=-3x—12 y—3=-3(x+6)
y=4x -7 y—5=4x -8 m= -3 y—3=—-3x—18
m=4 | y=4a2-3 | Use m = —3. | y=-3z—15]
Use m = 4.
5 3
r=qy-2 y-y=mlz—mn) 0. z=—y+5  y-y=m(r )
4 4
4oz =by — 8 y+2=—(z—4) 4r = -3y + 20 y+5=—-(z—1)
By = —dz—8 TR 3y = —dz + 20 A
4 8 y+2=—-x—— 4 20 Yy+bh=——x+ -
y=—-x+ - 5 ) Yy=—z-x+ — 3 3
5 5 4 26 3 3 4 11
4 y:glE*E m 4 y:—ggp—g
m=— —_=
) 3
Usem = — Usem = ——
y=4x -7 y—1y =m(x—ax1) 72. r=-3y—12 y—y =m(z—x1)
= 1 = —T — — = —
m=4 Y- 0=—t(z—0) 3y x—12 y 073(x 0)
4 _ 1 [ y=3 |
Usem = ——. 1 y=——x—4
4 y:——x 3
4 1
m=_—
3
Usem =3
de—y=717 y—yp=m(x—1x1) T4 y+3z=-12 y—1y1 =m(x —x7)
—y=—4dz+7 1 y=—3z—12 1
—5=—(z—2 —3=_(z+6
y=dz—7 Y ;=2 m=—-3 3@ +6)
1 1 1
m =4 — 5= ——z+4 = _ —3=-a+2
Usem:—z. 1 +11 1 45
YT Y= 37
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EXERCISES 2.4
5 3
r=1y-2 y-y=mlz—mn) 76 z=—y+5  y-y=m(z )
5 3
dr = by — 8 y+2:—1(5[;—4) 4o = -3y +20 y+5=1(x—1)
-5y = —4dx — 8 5 3y = —4z + 20 3
Yy=—-x+— 4 Yy=—3rT o 4 4
S 5 33 3 23
m_t y=-7¢+3 e 2 y=4T— 7
5 3
Usem = —— Usem = —
Since y = 3 is the equation of a horizontal 78. Since y = —8 is the equation of a horizontal
line, any perpendicular line will be vertical. line, any parallel line will be horizontal.
Find the midpoint: Find the midpoint:
_24(=6) 4410 =44 (=2) . 248
T = 5 =—-2;y= > =7 T = > =-3,y= > =5
The vertical line through (=2, 7) is z = —2. The horizontal line through (-3, 5) is y = 5.
Since x = 3 is the equation of a vertical 80. Since x = 3 is the equation of a vertical
line, any parallel line will be vertical. line, any perpendicular line will be horizontal.
Find the midpoint: Find the midpoint:
2+38 —44+12 —-2+4 24 (-8)
= — = 5' = — = = = 1. = = —
T Y 2 . 2 Ly 2 3
The vertical line through (5, 4) is x = 5. The horizontal line through (1, —3): y = —3.
Let z = the number of years the truck has 82. Let x = the number of years the laptop has

been owned and let y = the value of the
truck. Then two points on the line are
given: (0, 24300) and (7, 1900).
24300 — 1900 22400
- 0-7 =T
y—y1=m(z—m)
y — 24300 = —3200(z — 0)
y — 24300 = —3200z
y = —3200z + 24300

= —3200

210

been owned and let y = the value of the
laptop. Then two points on the line are
given: (0, 2700) and (4, 300).
2700 — 300 2400
S 0-4 -4
y—y1=m(z—m)
y — 2700 = —600(x — 0)
y — 2700 = —600z
y = —600x + 2700

= —600
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EXERCISES 2.4

Let z = the number of years the building 84.

has been owned and let y = the value of
the building. Then two points on the line
are given: (0, 475000) and (10, 950000).
_— 950000 — 475000 475000
10-0 10
= 47500
Y=y =m(z—m)
y — 475000 = 47500(x — 0)
y — 475000 = 47500z
y = 47500z + 475000

Let x = the number of years the TV has 86.

been owned and let y = the value of the
TV. Then two points on the line are
given: (0, 1900) and (3, 1190).

~ 1900 —-1190 710 710

0-3 -3 3
y—y1=m(x— 1)

710
Yy — 1900 = *T(ZE — 0)
y — 1900 = —?x

710

y=——x+ 1900
3

Let x = the number of years the copier has 88.

been owned and let y = the value of the
copier. Then one point on the line is given:
(0, 1050). Since the copier depreciates by
$120 per year, m = —120.

y—y1=m(z—x1)
y — 1050 = —120(x — 0)
y — 1050 = =120z

y = —120x + 1050

Let x = 8 and find the value of y:
y = —120z + 1050

= —120(8) + 1050 = 90
The salvage value will be $90.

211

Let x = the number of years the house

has been owned and let y = the value of

the house. Then two points on the line

are given: (0, 112000) and (12, 224000).
_— 224000 — 112000 112000 28000

12 -0 12 3
y—n Zm(fﬂ—ﬂﬁl)

28000
y — 112000 = ——g——(ar—»O)

28000
y — 112000 =5

28000

Y= x4+ 112000

Let x = the number of years the radio has
been owned and let y = the value of the
radio. Then two points on the line are
given: (0, 555) and (5, 80).
555 —80 475
= 0-5 ~5°
y—y1=m(z—m)
y — 555 = —95(z — 0)
Yy — 555 = —95z
y = —95x 4 555
Let = 3 and find the value of y:
y = —95x + 555
= —95(3) 4+ 555 = 270
It will be worth $270.

-95

Let x = the number of years the jet ski has
been owned and let y = its value. Then two
two points on the line are given:
(0, 13800) and (6, 0).
~ 13800 -0 13800
- 0-6 -6
The jet ski depreciates at a rate of $2300 per
year.

= —2300
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EXERCISES 2.4

Let x = the number of years the table has
been owned and let y = the value of the
table. Then one point on the line is given:
(2, 450). Since the table appreciates by
$40 per year, m = 40.

y—yr=m(z— 1)
y — 450 = 40(z — 2)
y — 450 = 40z — 80

y = 40z + 370
Let z = 13 and find the value of y:
y = 40z + 370
=40(13) + 370 = 890

The value will be $890.

Let z = the number of years the cottage has
been owned and let y = the value of the
cottage. Then one point on the line is given:
(3,47700). Since the cottage appreciates by
$3500 per year, m = 3500.
y—yr=m(z— 1)
y — 47700 = 3500(x — 3)
y — 47700 = 35002 — 10500
y = 3500z + 37200
Let z = 0 and find the value of y:
y = 3500z + 37200
= 3500(0) + 37200 = 37200
The purchase price was $37,200.

Let z = the hours of labor and let y = the
labor charge. Then m = the hourly charge.

Yy =mx Yy = 46x
69 = m(1.5) y=46(5) = 230
46 =m The charge will be $230.

90.

92.

94.

212

Let x = the number of years the clock has

been owned and let y = the value of the

clock. Then two points on the line are

given: (2, 350) and (5, 530).
~530—-350 180

5_2 3
y—y1=m(z—x1)
y — 350 = 60(x — 2)
y — 350 = 60z — 120
y = 60x + 230
Let x = 7 and find the value of y:
y = 60x + 230
= 60(7) 4+ 230 = 650
It will be worth $650.

Let x = the number of hours of service needed
and let y = the total charge. Then two points
on the line are given: (2, 70) and (4, 105)

105 —-70 35
m=—r—a _7_17.50
y—y=m(z—m)
y—T70=17.50(z — 2)
y— 70 =17.50x — 35

y=17.50x+ 35
The hourly charge is $17.50.

Let z = the number of hundreds of copies and
let y = the total charge. Then m = the
charge per copy and b = the fixed charge.

y=mxr+b y=x+45
52=1(7)4+b The charge will be $55.
45 =19


https://testbanks.ac/product/9781305652231-SOLUTIONS-5/

95.

97.

99.

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

EXERCISES 2.4

Let x = the number of fires and let y = the
population. Then two points on the line
are given: (300, 57000) and (325, 59000).
~ 59000 — 57000 2000
©325-300 25
y—y1 =m(z— 1)
y — 57000 = 80(x — 300)
y — 57000 = 80z — 24000
y = 80z + 33000
Let y = 100000 and find the value of z:
y = 80z + 33000
100000 = 80z + 33000
67000 = 80z
837.5 = x = There will be about 838
fires when the population is 100,000.

=80

Let F replace x and C replace y. Then
two points on the line are given:
(32, 0) and (212, 100).

100 -0 100 5
m = —=—= — = —

212—-32 180 9
C*Clzm(FfFl)

)

C-0=(F-32)
5
C=(F-32)

Let y = the percent who smoke and let
x = the # of years since 1974. Two
points are given: (0, 47) and (20, 29).
2947 18 9
T 20-0 20 10
y—y=m(z— )

9

9
= —— 47
Y mx—i-
Let x = 50:

9
y=—15(50) +47= 45 47 =2

2% will smoke in 2024.

96.

98.

100.

213

Let z = the number of feet of gutter and let
y = the total charge. Then m = the charge
per foot. One point on the line is given:

(250, 435)
y=mz+b
435 = m(250) + 60
375 = 250m
1.5=m
Let x = 300 and find the value of y:
y = 1.5z + 60
= 1.5(300) 4+ 60 = 510
It will cost $510.

Two points on the line are given:
(1, 88) and (0, 0).

88 -0 88
m=g5 =71 °%
y—y1=m(z— 1)
y—0=288(x—0)

y = 88z

Let f replace x and h replace y. Then
two points on the line are given:
(62.5, 200) and (40.2, 150).

150 — 200  —50
M= 102 625 _o23 2242
h —hy =m(f— f1)

h —200 = 2.242(f — 62.5)

h —200 = 2.242f — 140.125

| h = 2.242f + 59.875
Let f = 50:

h = 2.242(50) + 59.875 ~ 172
He would be about 172 cm tall.
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EXERCISES 2.4
101. Two points on the line are given: 102. Let January be represented by x = 0, and later
(0, 37.5) and (2, 45). months by x = 1, 2, 3, ... Let y represent the
_ 45375 75 375 inventory. Then two points on the line are
- 2-0 2 7 given: (0, 375) and (3, 264).
y =y =m(z—m) _375-264 111
y—37.5=3.75(z — 0) m=—r—g =g =737
y = 3.75x + 37.5 y—y1=m(x—x1)
Let = 10 and find the value of y: y—375=-37(x —0)
y=3.75x + 37.5 y=—37x+ 375
= 3.75(10) 4+ 37.5 Let z = 2 and find the value of y:
=375+375=175 y=—37x+ 375
The price will be $75 in the year 2020. = —37(2) + 375 = 301
The March inventory will be about 301.
103. The equation describing the production 104. Let x = the number of years the piping has
is y = =70z 4 1900, where x represents been owned and let y = the value of the
the number of years and y is the level piping. Then two points on the line are
. .17 given: (0, 137000) and (12, —33000).
of production. Let z = 32 =3 33000 — 137000 42500
y = —70x + 1900 m= 12 -0 -3
= —70( L) + 1900 = 1655 y—yr=mlz—m)
2 42500
i . y— 137000 = ———(x — 0)
The production will be 1655 barrels per day. 3
42500
y=-—3 x + 137000
105. a. b. Use (50, 20) and (100, 250) for the regression line.
275 m— 20=20_ 230 23
4 ~100-50 50 5
225 y—y=m(z—m)
23
Chirps 175 y—20=—(z - 50)
per * 23
Ilinute 125 + y—20=—z—230
5
2
75 * Y= 3350 — 210
23
L e. y="(90)-210 =204
70 %0 10 The rate will be about 204 chirps per minute.
Temperature
(it1 degrees Farenheif)
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EXERCISES 2.4
106. a. b. Use (26, 5) and (38, 19) for the regression line.
71 19-5 14 7
m = = — = —
— 38—26 12 6
17 = _
Weight oo ?(x z)
b b d —5=—=(x—26
(bs) 3 = y 5@ —26)
7 91
a P & Yy — 5= EI — ?
7 76
5 L,
_ETS 30 34 3B NI
L _ ¢ y=1(32)-F=12
ength (in) The weight will be about 12 pounds.
107. y = 4.44x — 196.62 108. y = 0.96x — 19.22 109-112. Answers may vary.
b—0 b
113. m = =—— 114. x-intercept y-intercept
- ¢ br + ay = ab br + ay = ab
y—y=m(z— 1) Y Y
b br 4+ a(0) =ab b(0)+ ay = ab
Y- :*E(I*O) bx = ab ay = ab
b rT=a y=>
y=o==4" (a, 0) (0, )
ay —ab = —bx
bx + ay = ab 115-118. Answers may vary.
br+ay ab
ab  ab
Ty
+ b=
119. Az+ By=C 120. Az + By=C
By=-Az+C By=-Az+C
y=—57+5 y=—57+5
A : . C
False. m = — 4 y-intercept: 3
121. Both are horizontal. True. 122. @ . (—\/ 11) = ’1—111 = —1; True.
123. x = 99 is vertical, so the parallel line must 124. y = 99 is horizontal, so the perpendicular
be vertical too (x = —99). False. line must be vertical too (z = 99). True.
125. \/3:6 + /10y = /15 126. False. You can tell by calculating the slopes.
Vx4 /10y /15
NG NG

T+ \/§y = \/§; True.
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EXERCISES 2.5

Exercises 2.5 (page 265)

1.  z-intercept 2. y-axis 3. axisofsymmetry 4. y-axis

5. x-axis 6. origin 7.  circle, center 8. radius

9. 224192 =12 10. (z—h)’+(y—Fk? =1

11. y=2>—4 y=a—4 12. y=2"-9 y =z’ —
0=@+2)(z—-2) y=0>—4 0=2>-9 y=0%-9
T=-2,x=2 y=—4 0= (z+3)(z—3) y=-9
z-int: (—2,0),(2,0) y-int: (0, —4) r=-3,r=3 y-int: (0, —9)

z-int: (—3,0), (3,0)

13. y=42> -2z y =4z — 2z 14. y =22 —42° y = 2z — 4a”
0=2x(2z—1) y = 4(0)* — 2(0) 0 =2z(1—2x) y = 2(0) — 4(0)*
sz,xz% y=0 sz,xz% y=0

z-int: (0,0), (3,0) y-int: (0,0) z-int: (0,0), (3,0) y-int: (0,0)

15. y=2a>—42-5
0= (z+1)(z—-5)

y=a>—4r—5 16.
y=0%—4(0) -5

y=a2"—10z+ 21
0=(x—-3)(z-1T7)

y=a2’—10z+ 21
y =0%—10(0) + 21

r=-1,z=5 y=-5 r=3,xz=7 y=21
z-int: (—1,0),(5,0)  y-int: (0, —5) z-int: (3,0), (7,0)  y-int: (0, 21)

17. y=2"42-2 y=a’4+x—2 18. y=2"4+2x-3 y=a"4+2cx—-3
O=(z+2)(x—1) y=0"40-2 O=(@+3)(x—-1) y=0"+2(0)-3
r=-2,z=1 y=—2 r=-3,z=1 y=-3
z-int: (—2,0), (1,0) yeint: (0, —2) z-int: (=3,0), (1,0)  y-int: (0, —3)

19. y=2°—92 y=a>— 9z 200 y=2"+x y=2"+ux
0=ux(2?-9) y=0°—9(0) 0=a(2®+1) y=0"+0
0=xz(x+3)(x—3) y=0 r=0,{z"+1#0} y=0
r=0,z=-3,z=3 y-int: (0, 0) z-int: (0, 0) y-int: (0, 0)
z-int: (0, 0), (—3,0), (3,0)

2. y=2z2'-1 y=a'—1 22, y=ax'— 2522 y =zt — 2527
0=(2*+1)(a® - 1) y=0"—1 0 = 2?(2? — 25) y = 0" —25(0)°
0=("+1)(z+1)(z—1) y=—1 0= 2%z +5)(z—5) y=0
{22 +140) y-int: (0, —1) r=0,2=-51=5 y-int: (0, 0)
r=—1l,z=1 z-int: (0, 0), (=5, 0), (5, 0)

a-int: (—1,0), (1,0)
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EXERCISES 2.5
23, y=2a’ 24, y= -2’ 25, y=-a"+42
a-int: (0, 0) a-int: (0, 0) Z-int: (\/E, 0)’ (_\/E’ 0)
-int: (0, 0 -int: (0, 0 )
Y (\ )m | Y (0.0) , y-int: (0, 2)
\\ ‘.: I/ 6 -5-4-3-2 A A
\ s / / ; \ 654321 [ 1\
\ 3/ [t [
1 o [
654321 4 11, \ [ \
; e [
I : i
26, y=2a2"-1 27. y=2a’—4dz 28. y=a"+2z
z-int: (1,0), (—1,0) z-int: (0, 0), (4, 0) z-int: (0, 0), (—2,0)
y-int: (0, —1) y-int: (0, 0) y-int: (0, 0)
\ ol 1 \ e I \ - 1
8 \ 6 I _3’
\ o ) (SR,
Vool / 4 \ o
VS \; / \ o
3 1 / 3
\ i/ Ry \ i/
6-54-32 4 :\ / 765 43 AL/ 3
L o L o
29. y=3= — 2z 30. y=3 +3
z-int: (0, 0), (4, 0) x-int: none
y-int: (0, 0) y-int: (0, 3)
\ olx / \ 12 /
\ / :
\ s / 10
. \\ . //
\ . / ;
\ / \ /
\ / :
EEEN Z >
i 654 -3-2-1
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31.

32.

33.

34.

35.

36.

[CLI CK HERE TO ACCESS THE COMPLETE Sol utiong
EXERCISES 2.5
y=ax"+2
x-axis y-axis origin
—y=a"+2 y=(—x)’+2 —y = (—x)’ +2
not equivalent: no symmetry y=ax"+2 —y=a?+2
equivalent: not equivalent: no symmetry
y=3r+2
x-axis y-axis origin
—y=3x+2 y=3(—x)+2 —y=3(—z)+2
not equivalent: no symmetry y=-—-3r+2 —y=—3x+2
not equivalent: no symmetry y=3x—2

not equivalent: no symmetry

V+l==x
T-axis y-axis origin
(—y)’+1== VY +l=-—x (—y)+1=—a
V+l=x not equivalent: no symmetry V¥ +1l=—zx

equivalent:

not equivalent: no symmetry

yty=u
x-axis y-axis origin
2 2 2
() +(-y == yty=-z (=) "+ (-y) = —=
y2 —y=ux not equivalent: no symmetry y2 —y=—z
not equivalent: no symmetry P ty=2x

not equivalent: no symmetry

= a2
T-axis y-axis origin
(—y)* =2’ Y = (—a)’ (—y)* = (—a)*
W = a2 W = v = 22
equivalent: equivalent: equivalent:
y=3x+7
x-axis y-axis origin
—y=3x+7 y=3(-x)+7 —y=3(—z)+7
not equivalent: no symmetry y=-3x+7 —y=-3x+7
not equivalent: no symmetry y=3x—-7

218
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37.

38.

39.

40.

41.

42.

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

EXERCISES 2.5
y=32+7
x-axis y-axis origin
—y =322 47 y=3(—x)"+7 —y=3(-xz)"+7
not equivalent: no symmetry y=3x>+7 —y =322 +7

equivalent: not equivalent: no symmetry

2+ y2 =1
T-axis y-axis origin
2+ (—y)’ =1 (-2 +y* =1 (—2)* + (—y)* =1
P yi=1 2yt =1 Pyt =1
equivalent: equivalent: equivalent:
y=3z>+7
x-axis y-axis origin
—y =347 y=3(—z)*+7 —y=3(—z)*+7
not equivalent: no symmetry y=—-32"4+7 —y=-32+7
not equivalent: no symmetry y=3z>—7
not equivalent: no symmetry
y =32+ Tz
x-axis y-axis origin
—y = 32% 4+ Tx y=3(—z)* + 7z —y = 3(—x)’ + 7(—x)
not equivalent: no symmetry y=—32°+ Tz —y =3z —Tx

not equivalent: no symmetry y=32°+ Tz

equivalent: M

v’ =3z
x-axis y-axis origin
(—y)" =3 y' =3(-2) (—y)* = 3(~x)
y? =3z y? = -3z y? = —3x

equivalent: M not equivalent: no symmetry  not equivalent: no symmetry

y=3z" 47
x-axis y-axis origin
—y =3z 47 y=3(—z)' +7 —y=3(-2)'+7
not equivalent: no symmetry y=23zt+7 —y =3z +7

equivalent: not equivalent: no symmetry
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44.

45.

46.

47.

[CLI CK HERE TO ACCESS THE COVPLETE

Sol uti ong

EXERCISES 2.5
y = |zl
x-axis y-axis origin
—y = |z| y=|-=| -y = |-z
not equivalent: no symmetry y=|-1||z| —y = |-1||z]
y = |z| —y = |z|
equivalent: not equivalent: no symmetry
y=le+1]
x-axis y-axis origin
—y=lz+1] y=|-z+1] —y=|-z+1]

not equivalent: no symmetry  not equivalent: no symmetry

not equivalent: no symmetry

lyl ==
x-axis y-axis origin
I~y == Yl = —= =yl = —=
I-1ly| == not equivalent: no symmetry |-1|y| = —=
ly| == ly| = —x

not equivalent: no symmetry

lyl = |
T-axis y-axis origin
=yl = || lyl = |—=| =yl = |-
=1yl = || lyl = |=1]|=| =yl = |=1]=]
lyl = || lyl = || lyl = |z
equivalent: M equivalent: M equivalent: M
y =2’ 44z 48. y=2a2’—6z 49. y=12°
z-int: (0, 0), (—4, 0) z-int: (0, 0), (6, 0) z-int: (0, 0)
y-int: (0, 0) y-int: (0, 0) y-int: (0, 0)
symmetry: none symmetry: none symmetry: origin
\ | T / g
6 A I st
: 4321 : /
\\ 3 / N\ / oL
\ il ) / .
4 \ / 6 -5-4-3-2-
8 -7-6-5-4-3-2 -1_' =5 ‘:
\ £ TN/ /3
.3 'o [ -4
-4 - / -5
. o [ s
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y=1a°+z 51. y=|z—2 52, y=|z|—-2
a-int: (0, 0) a-int: (2, 0) a-int: (=2, 0), (2,0)
y-int: (0, 0) y-int: (0, 2) y-int: (0, —2)
symmetry: origin symmetry: none symmetry: y-axis
iy . ofs
sl s s
i ; ;
off J 6
654321/ N z
I3 4321, p 7 65 43N,
[ = . 2
[ K 3
| 3 4
y=—lz|+3 54. y=3|z| 55. ' = -z
z-int: (=3, 0), (3,0) z-int: (0, 0) z-int: (0, 0)
y-int: (0, 3) y-int: (0, 0) y-int: (0, 0)
symmetry: y-axis symmetry: y-axis symmetry: x-axis
o NG ;
3 \ "
65 473 21 \oal ~—
; f 98765432 1
3 X1/ == —
: 654321 4 i i
Y’ = 4da 57. =9z 58. 3f = —4x
a-int: (0, 0) a-int: (0, 0) a-int: (0, 0)
y-int: (0, 0) y-int: (0, 0) y-int: (0, 0)
symmetry: x-axis symmetry: x-axis symmetry: x-axis
¥ ¥ s ~
. " M S~ M
) &/ )
3 ~ 3 N3
321_1 4 3-2-1 4 ]0—9-87654321_
:3 N 3 v ’-:’
s NERN > s
N 5 —~
6 p ‘ = -6
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59. y=+z—1 60. y=1—/x 61. zy=4
z-int: (1, 0) a-int: (1, 0) z-int: none
y-int: (0, —1) y-int: (0, 1) y-int: none
symmetry: none symmetry: none symmetry: origin
MR 1 3‘
6 6 <\
! — i < ! x —6.5 4-3 21, 4 =
21, 3 10 11 21, 23 10 1 N
s s e
1
62. xy=—9 63. y=+/z 64. y=—/x
x-int: none z-int: (0, 0) z-int: (0, 0)
y-int: none y-int: (0, 0) y-int: (0, 0)
symmetry: origin symmetry: origin symmetry: origin
[ > 2
/A K i
6 -5-4-3-2 71> 4 -5 4, 3. 2, 1 1 2 3 5 5 4 3 2 1 1 2 3 4 5
of f X "
/ ? )
65. 2?4+ y* = 100 66. ¥ 4y =81
(z—0)*+ (y— 0)° =107 =0+ (y—0)7*=9
C:(0,0);r=10 C:(0,0);r=
67. 22+ (y—5)* =49 68. 4+ (y+3)° =8
2 CE\2 o2
(= 0y =57 =7 (o= 0 +(y— (=3))" = (V5)
C:(0,5);r="7 2
(=07 + (- (=3)" = (2v2)
C: (0, —3); 7 =2V/2
69. (x+6)2+y2:i 70. $—5)2+y2=§—g
2 2
(z=(=6)"+ -0’ = (3) (=57 + @ -0"=(3)
C(*G,O),T:% C(,O),T:%
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71.

73.

75.

77.

79.

81.

83.

85.

87.

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

—4)’ 4+ (y—-172=9
— 4 4 (y—1)* =3
C:(4,1);r=3

(= 1)+ (v (-2 = (Vas)
(= 1)+ (- (-2)* = (3V5)
C:(§.-2);r=3V5

(@—(=2))° + (y—12)* =13’
(z+2)7%+ (y—12)* =169

PP =172=222+P-1=0
(x—6)+ (y — 8)* = 42

2* — 122+ 36 +y* — 16y + 64 = 16
2?4y — 120 — 16y +84=0

-3+ (y+4)7°= (\/5)2

22— 6r+ 9+ +8y+16=2
2?4 y? — 6248y +23=0

EXERCISES 2.5

72.

74.

76.

78.

80.

82.

84.

86.

223

88.

2+ (y—7)° =81

(o~ (~10)* + (y — 0 = (V11)
(z+10)° +4* =11

(-2 +(@y—(-5)>*="7
(z— %)2+(y+5)2 =49

Py =222+ -16=0
(x—5)+ (y — 3)* = 2?

22— 10z +254+9° —6y+9=4
2?4y — 10z — 6y +30=0

2

(z+9°+ (y—8)° = (2\/5)
2%+ 187 + 81 + y* — 16y + 64 = 12
2>+ y? + 18z — 16y + 133 =0
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89.

91.

93.

95.

96.

97.
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EXERCISES 2.5

3+3

248
Center:x:T:?,,y: o _

2
r = distance from center to endpoint

:\/(3—3)2+(3—8)2:5
(- 3)"+ (y— 3)° = 52

2P —6x+9+y*—6y+9=25
P4y =62 —6y—7=0

3

r = distance from center to origin

— O (=3)+(0-47 =5
(@+3)* 4+ (y—4)* =5
2?46z +9+y" —8y+16 =25
224y + 62 -8y =0

4y’ —6x4+4y+4=0
2’ — 6z +y* + 4y = —4
=6+ 9+ Ay +d=—-4+9+4
(z—3°+(y+2)°=9

2?4+ y? =10z — 12y + 57 =0
22— 10z +¢* — 12y = =57

22— 10z + 25+ % — 12y + 36 = —57 + 25 + 36

(x—5)7+(y—6)7>=4

2? +y* + 22+ 18y + 57 =0
22422 + > 4+ 18y = —57

90.

92.

94.

2?4204+ 1+y° +18y+81=—57+1481

(z+1)°+(y+9)°=25

222 +2y% — 8z — 16y +22 =0
4y —dr—8y+11=0
2t —dx 4P -8y =—11

PP —dr+4+y" —8y+16=—-11+4+16

(=2)"+(y—4)° =9

224

—5+5 -9+9
2 2
r = distance from center to endpoint

—J(0-57 +(0—9)> = V106
(e 0+ (v~ 0* = (V106)

z? +y* =106
>4y —106 =0

Center: © =

:O’y:

r = distance from center to origin

= (0~ (-2)* + (0~ 6/ = /40

2

(@+2)°+ (y—6)?= (\/40)
2?4 dx+4+y° — 12y + 36 = 40
4y 44— 12y =0

4y 4 -8y —5=0
PP +dr+yt —8y=5

P 4dr+4+y - 8y+16=5+4+16
(z+2)° 4+ (y—4)° =25
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EXERCISES 2.5

98. 32° 4+ 3y* + 62— 30y +3=0
22+ +22—10y+1=0
2P+ 2z + 1yt — 10y = —1
24204+ 1+9°—10y+25=—1+1+25
(z+1)° 4+ (y—5)°=25

99. 2 +4*-25=0 100. 2° +3y*—8=0
2 +y* =25 2’ +y* =8
C(0,0),r=5 C(0,0),r =8 =22
6F 4321, 4 5.5-4{2-[1 \4
101, (z—1)°+(y+2)7°=4 102. (z4+1)°+(y—2)°=9
C(1,-2),r=2 C(-1,2),r=3
: TN
N /N
! \_ T/
6543214 N3 4 55433\2-1‘/1 4
S :
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EXERCISES 2.5
103. 22+ > 4+22—-24=0 104. 2y’ — 4y =12
2?42z +y’ =24 2yt —dy+4=12+4
P2 +1+y =24+1 2+ (y—2)7° =16
(z+1)7+y*=25 C(0,2),r =14
C(-1,0),r=5 i
v s N
o VAN \
; 65 4% 2 -1 F&
NO 7
5-4-3-2 11 _1
105. 224y +404+2y—11=0 106. 2+ —6r+2y+1=0
2 dr i+ 2y =11 2 —6x+yt+2y=—1
P Hdr A+ 2 +1=11+4+1 2 —6r+9+y +2+1=—-1+9+1
(+2)"+ (y+1)* =16 (=3 +(@y+1)" =9
C(-2,-1),r=4 c@B3,-1),r=3
Pl :
/ N\ 17T
' 1/ AV
543211 4 -6-54.’;2-1_1 4
; AN /
\\ *// o -
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EXERCISES 2.5

107. 92>+ 9y — 12y =5

5
2 2 % 9
Tty 3y 9
O R N S SO
Y 7397979 9
2

109. 42” + 41> — 4z +8y+1=0

1
x2+y27x+2y:—1

1 1 1
2 2
x4+ -y +2y+ + -+

&
o
N
&
o
e

,
S h bl 2w os g
N

108. 42% + 4> +4y =15

15
Py Y=
PPyt =gt

YTYTIT T

1 2
I2+<y+§) =4

\

»-a\ S
} P
/

o
o
£S
@
e

|
A N CN
< n:»w(a..-

110. 92> +9y* — 6z + 18y +1=0
2 1
2 2
_ = Ny = — =
"ty 3x+y 9
2 1 11
2 2
— x4 = 2y +l=—+_-+41
T 3z+9+y+y+ 9+ +

<z%>2+(y+1)2—1 9

R N
D B G =
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EXERCISES 2.5

113. y =7+ —2*

112. y=2"+5z—6

11 y=22> -z +1

PR

I

654321
[

Vertex: (0.50, 7.25)

A XX

54321
>

7 -

Vertex: (—2.50, —12.25)

-8

I

.
6

4321,

Vertex: (0.25, 0.88)

116. Graphy = 2> — 3z + 2.

115. Graphy = 2> — 7.

114, y =22 -3z +2

Find the z-intercepts. Find the x-intercepts.

Vertex: (0.75, 0.88)

....
g T
N
= e w3 = [ maw
== -
= :
2 -
i '
»
Il ;
0
&
O -
) = e
~ P
I -
& n o o A - o T
I K
0 a —
© T
N — 7
| T
"
I v
5
—
~—
@ “ESJ\a KRR
= 7
L
@
-
i
w
:
S

119. Lety =0:

118. Graphy = 32° — 2% — .

117. Graphy = 2 — 3.

y = 64t — 16t°
0=16t(4 —t)
t=0ort=4

Find the z-intercepts.

Find the z-intercepts.
r=1.44

z=-0.43, x =0,

0.77

Tr =

It strikes the ground after

4 seconds.

|

7777\
TitE
oo

\t L
|/

:

4 -

— = 4

-rT-
4 —

[
— 4

_ft ;‘?;F;‘LP
|

[ |
Bl i i Bl ol
[ |

EE

T AT T

120. From #119, the flight lasts 4 seconds. Thus, half the flight is 2 seconds. Lett = 2:

y = 64t — 16t°

128 — 64 = 64; The highest point is 64 feet above ground.

64(2) — 16(2)

y:
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121.

123.

125.

127.

128.
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EXERCISES 2.5

D =0.08V2+0.9V;

1]

72%26

z—0)*+ (y —0)* = 67
a? +y* = 36

r=9%=30

r:\/(10—7)2+(0—4)2:5
(@7 +@y—47=5
¥ — 14z +49+y* — 8y + 16 = 25
24 y?— 14z — 8y +40=0

First tire
C(12,12),r = 12
(z —12)° + (y — 12)* = 12?
2% — 243 + 144 + 3 — 24y + 144 = 144
224 y? — 24z — 24y + 144 = 0

129-132. Answers may vary.

133.

134.

135.

2’ —dx 41y —6y+13=0

2 —dr+ 44y  —6y+9=—-13+4+9

122. Refer to the graph for #121.

124.

126.

(z+2)> + (y — 3)* = 0 = a single point

2 — 120 +y* +4y +43 =0

2 122+ 36 +y° + 4y +4=—43+36 +4

(z —6)* + (y + 2)> = —3 = nonexistent

False. The graphs are symmetric with
respect to the y-axis.

229

The y-coordinate for x = 30 is y = 99.

The y-coordinate for x = 60 is y = 342.
342 — 99 = 243

At 60 mph, 243 more feet is required to stop
than at 30 mph.

r=10(2in.) = 20 in.

(x —0)* + (y — 0)* = 207
z? + % = 400

r=3%=15

(z —5)" + (y — 10)* = 15

(z—5)°+ (y — 10)* = 225

Second tire
C(36,12), r = 12
(z —36)" 4 (y — 12)* = 12?

2% — 722 + 1296 + y* — 24y + 144 = 144
2 +y? — T2z — 24y + 1296 = 0

136. False. The graphs are symmetric with

respect to the origin.
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EXERCISES 2.5
137. True. 138. False. The line y = x has symmetry with
respect to the origin, but not with respect
to either the x- or y-axis.
139. True. 140. True.
141. False. The graph is the single point (4, —2).  142. True.
Exercises 2.6 (page 276)
1. quotient 2.  ratios 3. means 4. extremes
5.  extremes, means 6. y=kx 7. inverse 8. constant
4 2 5 x
. joint 10. 2° 11. —=— 12. —=—
9. join 0. z°,z e 2= 6
4.7=2-x 5-6=x-
28 =2z 30 =2z
4=z 15=x
x 3 Tz+5 7
3. 2 41 14. 6 8-z
z(z4+1)=3-2 (r+5)(8—x)=7-6
2’ +x=6 —2% + 37 + 40 = 42
P+ —-6=0 0=2a?—3x+2
x+3)(zr—2) = 0=(z—-2)(z—1)
r=-3orx = r=1lorx =2
15. Let x = the number of women. 16. Let x = the number of bags of lime.
3 _ 3 _
5 7 30 7T 21
3-30=5-x 3-2l=x-7
90 = bx 63 =Tx

18 = x = There are 18 women.

9 = x = 9 bags of lime should be used.

k

17. y=kx 18. z=kt 19. I = =
15 = k(30) 21 = k(7) 2
_ - 50 = —
y=k 3=k 20

1000 = k&
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23.

25.

27.

29.

33.

34.

EXERCISES 2.6
k
R:ﬁ 21. E=FkIR 22. z=k(z+y)
k 125 = k(5)(25) 28 =k(2+5)
100 = o5 125 = 125k 28 =Tk
100 = k 1=k 4=k
625
62500 = k
y=kx y:14—5x 24, w=kz w=—3z
15 = k(4) 14_5 . % —6=k(2) w=-3(-3)
% =k 21 3=k w=29
1
k k 2
w= — w—@ 26. y=— y:ﬂ
z z x T
k 30 k 200
10 = g = g 100 = 5 Yy = E
30=k w=6 200=k y=4
P =krs P=—:rs 28. m:knz\/a m:3n2\/§
16=k0G)(=8) P =-2(2)(10) 24 = k(2’1 m=3(5)/9
6=—40k — p=-s 24 = k(4)(2)  m=3(25)(3)
T 24 = 8k m = 225
,% — 3=k
direct 30. neither 31. neither 32. inverse
Let 2 = the amount of caffeine.
55 _ @ a7 _ x 3T _ @
2 U 12 Ui 2 U
55-44=12-x 47-44=12.-x 37-44=12-x
2420 = 12z 2068 = 12z 1628 = 12z
202mg ~ x 172 mg ~ x 136 mg ~ =
Let x = the number of phones. 35. Let x = the amount of adhesive needed.

250 — 280000
221 -280000 = 250 -

61880000 = 250x
247,520 = x
247,520 have cellular phones.

231

3oz
140 — 500
% -500 =140 -z
250 = 140z
1.79 ~ x

About 2 gallons of adhesive will be needed.
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36.

38.

40.

42.

44.

46.

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

Let z = the dosage.

0.006 _ =z

1 30

0.006-30=1-=z

0.18 ==z

The dosage should be 0.18 g, or 180 mg.

f=kd
5= £k(0.2)
25 =k

ke
TR

2
50— H(20)
20

400 = 400k
1=k

f=kVT
144 = k\/2

144
=k

V2

P

I:ﬁ

k

100 = —;
152

k
100 = —
225

22500 = k

P = kRC?

10 = k(10)(1)?

10 = 10k
1=k

232

EXERCISES 2.6
kT sop
37. == V=3
P P
80
o0 _ F(330) _ 50(300)
40 50
800 = 330k 3000
V=1L
% _ 50
160 6 _,
33
f=25d 39.  d=kt* d =16t
f =25(0.35) 16 = k(1)* 144 =16t
f = 8.75 Newtons 16 =k 9=t
3 =t = 3 seconds
V?
P= 41. t=k2 t=1
V2 1=k(1)? 2=0
10 =5 1=k V2 =1= /2 meters
400 = V2
20 = V = 20 volts
144 k 6000
=T 43. I=— I=
f \/5\/7 d2 d2
k 6000
144 _ _
=5V O=1¢ 1=
2 6o k6000
f=144V/9 T 100 400
f =144(3) = 432 hertz 6000 = k I =15 = 15 lumens
22500
I=="0 45. E = kmv® = k(2m)(3v)’
;22500 = k(2m)(9v?)
252 =18 - kmv?
_ 22500 The energy is multiplied by 18.
625
I = 36 = 36 lumens
P = RC?
P =5(3)*
P =5(9)
P = 45 watts
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47.

49.

50.
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- km1m2 k(?)ml)(?)mg)

G_ =

d2 (2d)2

k- 9m1m2
4d?

- 9 kmlmz

T4 @2

The force is multiplied by %

Consider this figure:

Consider this figure:

EXERCISES 2.6
8. G= k”leQm? _ k(2m1d)(fm2)
(%)
k - 6m1m2

- e
B
kmlmg

=24 —

The force is multiplied by 24.

h = \/g can be computed using the Pythagorean Theorem.

2= b=l v

51-58. Answers may vary.

59.

63.

d 60. c

¢ 64. d

2
A = ks?
V3= k(2)°
V3 =4k
V3
vk
4
The diagonal is obtained by repeatedly using the
Pythagorean Theorem.
d=ks
V3 =k(1)
V3 =k
61. b 62. a
65. a 66. b

Chapter 2 Review (page 279)

1.

D={3,4,5,6};R={4,5,6,7}

2. D={2,3,-4};R={4,5,6,3}

Each element of the domain is paired with 2 is both paired with 4 and 5. Not a function.
only one element of the range. Function.
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11.

13.

15.

17.
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CHAPTER 2 REVIEW
y=3 4. y+52"=2 5. y—z=5
Each value of x is paired y=—5z°+2 V=z4+5
with o.nly one value of y. Each value of x is paired y=++zx+5
function with only one value of 4. Each value of z is paired

function with more than one value

of 1. not a function
3x

y=lz|+=x 7. flx)=y=32*-5 8. f(z):y:x—f)

Each value of «x is paired
with only one value of y.
function

3z 3z
LA Rl v T o T Py
T#£ =2, x#2
domain = (—o0, —2) U (=2, 2) U (2, 00)

f(z) =5z —2

7(2) = 5(2)—2 =
F(=3)=5(-3)—2=—17
F(k) =5k — 2

flz+h) = f(z)

domain = (—o0, 00)

10.

12.

14.

16.

[5(x + h) — 6] — [5z — 6]

domain = (—o0, 5) U (5, o)

f@)=y=vVz-1

domain = [1, c0)

fl@)=y=va*+1

2?4+ 1 > 0 = domain = (—o0, 00)
flo) = —

f@)= 5o = =2

H(=3) = —36—5_—%:_%
f) =

f@) =5

0= 55 =7

R e
9= s

[5x 4+ 5h — 6] — [5x — 6]

h h

bz +5h—-6-5x+6 5h

234

h
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h h


https://testbanks.ac/product/9781305652231-SOLUTIONS-5/

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

CHAPTER 2 REVIEW

15 TEth) —f@) _ [2(x + h)* = 7(x + h) + 3] — [22% — Tz + 3]

h h
[22® + dxh + 2h? — Tz — Th + 3] — [22% — Tz + 3]
N h
B 202 4 4axh +2h* —Te —Th+3 —222 + 72— 3
N h
4 2 —
_ zh + 2h 7h:h(4x—l—2h 7)=4x+2h—7
h h
19. f(z)=—0.62+ 132 20. a. I(h)=3.5h—50
f(45) = —0.6(45) + 132 = 105 b. 1(200) = 3.5(200) — 50 = $650
21. A(2,0) 22. B(-2,1) 23. C(0,-1) 24. D(3,-1)
25. A(-3,5):QI y
A -&
26. B(5,—3):QIV
27. C(0, —7): negative y-axis
L x
1 D
28. D (—, O> : negative z-axis
2 3
*
29. 2x—y=6 | y 30. 2zx+4+5y=-10 T Y
—y=—-2x+6 |0|—6 5y = —2z — 10 0 | -2
=927 — 2| -2 2 51 0
4 2? 6 Yy=——x—2

109 8 7 6 ;\K 12
1

I N T S
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CHAPTER 2 REVIEW
31. 3x —by =15 3x —by =15 32. r4+y=7 x+y=7
3z —5(0)=15 3(0)—5y=15 z+0=7 04y=7
3x =15 —by =15 r=7 y="1
x=5 y=-3 (7,0) (0,7)

[ S

4 3 2 4 1 2 3 5 6 7 8

G 0y N

2

. 3 24 i 23 45 6 8 9
-1

4
2

-5
-3

-6

-7

3. z4+y=-7 zxz+y=-7 34. rT—>dy=5 x—-5y=>
r+0=—-7 0+y=-7 z—50)=5 0-5y=5
=7 y=—7 T = -5y =25
(=7,0) 0, =7) (5,0) y=-1

of (0,71)

4-3-1-1%678

%
RO N S

35. y =4 = horizontal 36. x = —2 = vertical

e

8
7
6
5

6
5
4
3
21
1

1 8 7 6 5 4 3 p -1 1.2 3 45

6 -5 4 -3 2 -1 1.2 3 4 5 6

P

P S

37. Letx =3: y=—2200x + 18,750 = —2200(3) + 18,750 = —6600 + 18,750 = $12,150

38. Letx =5 y=16,500x + 250,000 = 16,500(5) + 250,000 = 82,500 + 250,000 = $332,500
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39.

41.

43.

44.

45.

46.

47.

49.

51.

53.

55.

57.
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\/($2*$1) + (y2 — 1)

=¢< 33+ (7 (-1))’
(—6)* + (8)*

:m:m_oo:m

d=1(zs— 1)+ (12— 11)*

(V3-V3) +0-7°

I
- =

02 + (2)?
—V0+4=+4=2

CHAPTER 2 REVIEW

40. d= y)?

—12 — (=8))* 4 (10 — 6)°

< <

(w2 —21)" + (32 —
(

(4 + 2

=16+ 16 = /32 = 41/2

\/(;CQ—«TI yl)2
:\/(a ( a*a)z
_ m: @:m/ﬂal

(:E1+$2 y1+yg) - M

[\
[\

2 7 2

1)) = M(g g) = M(0, 3)

T + T2 y1+y2)_ a+(-a) —ata) _ 00
M< 2 72 =M 2 2 M3 3 M(0,0)
m=d2mu _T-(8) _12_ 48, m= W 10T M,
o — X1 1-3 -2 o — X1 —5—-2 -7
— (-8 8} — —8— (-8 0
m=22"9 _ 3 ( ):—2:und. 50. m=2"Y _ (2): 5 =0
o — I1 5—5 0 To — I1 —1l=3 —13
o Y27 _b_a_—l 52 g B2 U _(b—a)-b - _y
To—x1 a—b xo—x1 b—(a+bd) —a
y2—y1 _9-6 1 2=y —7—(=6)
=3z+6 —o=0 54, y=-lo-6 m= _
y T xo—21 1-0 Y 57 " T2 — 1 5-0
Ty 7373 T |y -1 1
0]6 =1- 0] -6 5 5
119 5| =7
The slope is zero. 56. The slope is undefined.
The slope is negative. 58. The slope is positive.
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59.

61.

63.

64.

65.

67.

70.

73.
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CHAPTER 2 REVIEW
m1m2:5(7%):—1 60. ml;émg; mlmZ:%%:1#71
perpendicular neither
Yo — Y1 10-5 5 Y2 — Y1 10-5 5
m = = == 62. m= = = —
To — I1 6 — (—2) 8 To — 1 6 — (—2) 8
_e-y_y-2 5 _y-y_ —3-5 -8
m = = = — m = = = —
To—x; 10—-2 8 xo—mx x—(—2) 5
8(y —2) =5(8) 5(—8) = —8(x +2)
8y — 16 = 40 —40= -8z — 16
8y = 56 8r =24
y=71 r=3
A
m= A—Z = % = 200 ft per minute
Ay 147,500 — 50,000 97,500
= — = = =%4
m=< 31 5 $48,750 per year
y=mx+b 66. y=mzr+>b
2 3
y=3r+3 y=-5%-5
3z —2y =10 68. 2z +4y=-8 69. —2y=-3x+10
—2y=-3z+10 4y = —2x—8 y:%$75
y=3r-5 y=—tx—2 m=3,(0,—5)
m =3, (0, -5) m=—3,(0,-2)
20 = -4y —8 71. bSx+2y=7 72. 3rxr—4y=14
4y = —2x —8 20=—-5x+7 —4dy=-3x+ 14
y=—37-2 y=-30+1 y=1r—3
=—3(0,-2) m=—-3,(0,3) m =1 (0, -3)
4
y:gfo 74 y:—ngr?)
3 4
=2 ph=-2 -~ p=
m 5 m 3’ 3

6 -5 4 -3 2 -1 1 2\3 4 5 6 7
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75. y=3x+8 2y=6x—19
m=3

The lines are parallel.

Y2 — Y1 7—0 7
77. = = e
M= ez —5-0_ 5

y—y1=m($—$1)

y—0=-1(z-0)

_ 7.
Y=75
7
oY = 5(—551,')
5y = —Tx
Txr+5y=0

79. y—y1 =m(x— x1)
1

5(y+1)=5- [%(:p - 2)]

5y+5=—(x—2)
Sy+5=—x+2
T+ 5y = -3

81. m = 0 = horizontal
y=17

83. 3x—-4y="7
—dy=-3x+7
3 7
V4T
3
! 3
Usem—z.

m =

y—y1=m(x—11)

CHAPTER 2 REVIEW

76. 2x4+3y=6 3z —2y =15
3y=—-2x+6 —2y = -3z + 15
_ 2 3 15
y=—32+2 y=3r—- 7%
m=—2 m=3

3

The lines are perpendicular.

78, y—yi=m(z— 1)
y—1=—4(z+2)
y—1=—-4z -8

4o +y=-7
v2—y1  1-(=5) 6
80. = =
mn To — 1 4 -7 -3
y—y1=m(z— 1)
y+5=-2x-7)
y+o=-2x+14
20 +y=9
82. m isundefined = vertical
r= -5
Yo — Y1 —-10—-4
84. = = =-7
m o — I1 4—2

y—y1=m(z — 1)
y+2=—T(x-17)
Y+ 2= —Tx+49

y=—Tx+47

239
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87.

89.

91.

92.
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CHAPTER 2 REVIEW
z+3y=4 86. mzyQ_y1=_10_4:—7
3y_7$+4 X9 —1£E1 4 —2
1 Usem = -.
y=—zT+3 7
1 3 3 y—y1=m(x— 1)
m=Ty yr2=s(z—17)
Use m = I
y—y =m(z— ) yt2=-r—1
y—5=3(zx—-0) 1
y—5=3z y=zr=3
y=3x+5
Let x = the number of rolls hung and let 88. 14z + 18y = 5040

y = the total charge. Then two points on
the line are given: (11, 177) and (20, 294)
_ 294 — 177 _ 17 _13
20—11 9
y—y1 =m(z— )
y— 177 =13(x — 11)
y— 177 =13z — 143
y=13z+ 34
Letz = 27:

y = 13(27) + 34 = 385. The charge is $385.

Let x = 180:
14(180) 4 18y = 5040
2520 4 18y = 5040
18y = 2520
y = 140

50 100 150 200 250 300 350

140 hours of tutoring Spanish

y = 4z — 8z° y = 4z — 8z° 90. y=2a>—10z —24 y=ax>— 10z — 24
0 = 4z(1 — 2z) y = 4(0) — 8(0)2 0=(x—-12)(z+2) y=0>-10(0)—24
sz,xz% y=0 r=12,x = -2 y=—24
z-1nt (O’ O)a (%9 O) y-int: (Oa 0) z-int: (12, O)a (_29 O) y-int: (0, —24)
Y’ =8z
x-axis y-axis origin
(—y)’ =8 y' = 8(-z) (—y)* = 8(~x)
yQ = & y2 = —8x y2 = —8x
equivalent: M not equivalent: no symmetry  not equivalent: no symmetry
y=23z'+6
x-axis y-axis origin
—y=3z"46 y=3(-z)" +6 —y=3(-2)"+6
not equivalent: no symmetry y=3z"+6 —y=32'+6
equivalent: not equivalent: no symmetry
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CHAPTER 2 REVIEW
93. y = —2x]
x-axis y-axis origin
—y = —2[z| y = —2|-z| —y = —2|—q
y =2l y = —2|-1]|z| y = 2|—z|
not equivalent: no symmetry y = —2|x| y = 2|-1||z|
equivalent: y = 2|z
not equivalent: no symmetry
94. y=lz+2|
x-axis y-axis origin
—y =z +2| y=|-z+2 —y=|-z+2|
not equivalent: no symmetry  not equivalent: no symmetry  not equivalent: no symmetry
95. y=2"+42 96. y=—2>+9 97. y=2°-2
x-int: none, y-int: (0, 2) a-int: (£ 3, 0), y-int: (0, 9) Z-int: (\3/5 0)
symmetry: y-axis symmetry: y-axis .
i il y-int: (0, —2)
" Symmetry: none
\ e et ,
Voe ] L
Vbl / | |
ks | \ B
L / \ .
\ ] / = ’? I !l T L /
[ ‘ -5 -4 -3 -2y -1 / 2 3 4 5
/ \
/ \ B
i | 5
/ L4
] s
1
98. y=+/z+2 9. y=—/z—4 100. y = z|
a-int: none, y-int: (0, 2) a-int: (4, 0), y-int: none z-int: (0, 0), y-int: (0, 0)
symmetry: none symmetry: none symmetry: y-axis
o ,
= j =
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CHAPTER 2 REVIEW
101, y=|z+1]+2 102. y=/z—1 103, y= |z —4]|+2
z-int: none, y-int: (0, 3) a-int: (1, 0), y-int: (0, —1) ANE
Ssymmetry: none Symmetry: none :
104, y=—/z+2+3 105. y =2 + 2|z 106. y* =z —3
T T Graphy = £ vz — 3.
107. ® + 9y =64 108. 2?4 (y —6)° =100
(z =0+ (y —0)° = & (z —0)* + (y — 6)° = 107
C: (0,0);r =8 C: (0, 6); 7 =10
109. (z+7)°+y*=1 110.  (z-5 "+ @w+1)7>=9
2 2
(@— (=) + (-0 = () (x=5)"+(y—(-1)) =3
C(-T.0:r=1 C: (5. ~1)ir = 3
1L (z -0+ (y—07>=7 12 (z—-3)*+(y—0)7>=(})°
2 2 _
+y =49 $—3)2+y2—%
2
113. (z—(=2)) + (y — 12)* = 5 4. (z—2)" +(y—57°=9
2 2
(z+2)+(y—-12)"=25 (z—2)" +(y—5)7°=81
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CHAPTER 2 REVIEW

115. C(=3,4);r =12
(xfh)er(y—k)z =72
(43 + (y—4)° =144
orz’ +y’ +62—8 —119=0

117. P4yt +6r—4dy+4=0
P46z +yt —dy=—4
246 +9+1° —dy+4=—-4+9+4

(z+3)°+(@y—2)"=9
119. P4y —16=0
(x—0)°+(y—0)*=16
C(0,0),r=4

121. 4y —2y=15
Py -2y +1=15+1
24 (y—1)° =16
C0,1),r=4

y

~

) ox

-4 -3 2 -1 1 2 3 /4 5
-1
4

»}(@

—6+5 1

116. Center: z = = ——
enter. T B) B
348 5
22

r = distance from center to endpoint
=V (G0 =
(r+3)"+ (-3 =3 or

4+ +r—5y—54=0

118. 22° 424> — 8z — 16y — 10 =0
2?4y —dx—8y—5=0
2> —dx+y*—8y=5

2 —dr+4+y* - 8y+16=5+4+16
(z—27+(y—4)7=25

120. 2+ —dz =5
2 —dr+yP =5
P —dx+4+yP=5+4
(z—27+y*=9
C(2,0),r=3

5Ty

3L
' ey ey et L %
-2 - iz 3 4 6 7
1L
3L

122. 24y —dr42y=4
2 —dr A+ 2+ 1=4+4+1
(=2 +(y+1)" =9
c(2,-1),r=3

u

/ﬁ

AR

i

4
3l
2
1z 3 4 5 6
1
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CHAPTER 2 REVIEW
123. Graphy = 2° — 11. 124. Graphy = 2° — z.
Find the x-intercepts. Find the x-intercepts.
r=—-3.32, x =3.32 r=—-1,xz=0z=1
125. Graphy = |2° — 2| — 1. 126. Graphy = 2> — 3z — 5.
Find the x-intercepts. Find the x-intercepts.
r=-173, z=—-1,z=1,x=1.73 r=-—1.19, x =4.19
/ 1 1 2 E}I 5
z+3 x-1 z—1 12
127. = 128. =
10 T 2 z+1
z(x+3)=10(z — 1) (x4 1)(z—-1)=2(12)
2% + 3z = 10z — 10 2’ —1=24
@? =T +10=0 22 =25
(z—=5)(z—-2)=0 x= %5
r=>5orx =2
3
129. Let x = the dosage needed. 130. f=ks f= 5‘9
250 _ =z _
0= 1% 3=k(5) 3 ;
950176 = 110 - o 3 =50
_ 5
44000 = 110z £ = Zpounds
400 ==z
The dosage is 400 mg.
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E=kv?
50 mph
E = k(50)
E = 2500k

131.
30 mph
E = k(30)*
E =900k

2500k
Factor of increase = ﬂ =

900k

133. A= klw
A=1llw=k=1

CHAPTER 2 REVIEW
kT
132. V="z
P
k(300)
400 =
25
10000 = 300k
25 5=k
9
kL
134. R=7;
200 — k(lOOS)
(.05)
1000k
200 = ———
0025
0.0005 = k

Chapter 2 Test (page291)

3
2 —5

L fla)=

domain = foo§ U §
- 52 27

-1

100
yo 3t
P
Vo 1%0(200)
20
__ 1000
V=75
V =333 em®
0.0005L
R=""03
~0.0005(1500)
(0.08)*
V &~ 117 ohms

2. f(z) =+ + 3: domain = [—3, 00)

)

3 =gy == 4. f(-)=+v-1+7
2 2 f2)=v2+7=
f@=5=7=172
s fx+h)—fz)  [(@+h)’—(z+h)+5] —[22—z+5]
) h N h
_ [a?+2ah+h* — 2 —h+5] — [z —x + 5]
N h
7x2+2zh+h2—:p—h+5fx2+z—5
N h
2 _ _
_ 2zh+h h:h(2x+h 1)=2x—|—h—1

h

6. (—3,m) =Qll

h

7. (0, —8) = negative y-axis
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CHAPTER 2 TEST
8. r+3y=6 x+3y==~6 9. 2¢x — 5y =10 2¢x — 5y =10
c+3(0)=6 0+3y=6 22— 5(0) =10  2(0) — 5y = 10
=26 Yy = =25 y=—2
—~ i
‘f‘zfliriééiéeﬁ ‘f‘zfliriéé‘éé%
10. 2(z+y)=3z+5 |z|y 11. 3z —5y=3(x—5) x |y
2x +2y =3z +5 2 3z — 5y =3z — 15 013
Qy=z+5 [1]3 —5y = —15 —23
y=qots y=3
-5
12. %(z—2y):y—1 x glJ 13. %:?M z |y
lr—y=y-1 |0]3 cty—5=2lz 0 |5
v-2y=2y-2 [2]1 y=2z+5 [ 1|09
—Ady=—-x—-2 BT
11 z
y=3qr+3 o]
e 7‘1717 IR R s 1‘) LI T B
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14.

16.

17.

18.

19.

20.

22,

24,

26.
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CHAPTER 2 TEST

W
= =

(

(1-(-3 ))2+(—1—4)2
(4)*

:\/16+2 :\/ﬁ

=~
\_/
A
\_/
V]

M(m + o2 y1+yz) :M<3+(_3), —7+7)

2 2 2 2

Ty — $1) + (y2 — y1)2 15.

M(:z:1+x2 y1+yg) —M<0+2\/§, \/54;\/1_8> _

2 72

To — X1 75*3 *8 4
m yQ—yl_ 0—-3 -3 1
- —J12—3 -3v3 3
Yy =3z y=2r—3 21.
=3 =2
neither
y—y=m(z—z1) 23.
y+5=2(z—3)
y+5=2x—-6
y=2zr—11
20 —y =3 25.
—y=—-2x+3
y=2x—3
m = y=2x+5
1 3 4
yZ*ZJl:E_(_i)ZQZQ 27.
To — I 3—2 1
y—y1=m(z—m)
1
9*522(51”*3)
1
y—§:2x—6
11
:2 _—
Y T

247

i

(22 2) - u(va2vd

VB
3
2z -3y =5 3r+2y="7
—3y=-2x+5 2y = -3z +7
e S
_ 2 __3
perpendicular
y=mx+b
1
:3 —
y $+2
20 —y=3
—y=—-2x+3
y=2x—3

If the line is parallel to the y-axis, then it is a
vertical line: z =3
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28.

30.

31.

32.

3s.
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CHAPTER 2 TEST
y=a°— 16z y=a°— 16z 29, y=lr—4 y=|z—4
0= z(2* — 16) y = 0% —16(0) O0=|z—4] y=10—4
0=xz(zx+4)(x—4) y=20 O0=z-4 y = |4
r=0,2=—-4,x=4 y-int: (0,0) 4=ux y=4
x-int: (0, 0), (=4, 0), z-int: (4,0) y-int: (0, 4)
(4,0)
y2 =z—1
x-axis y-axis origin
(—y)P=z-1 v =—r—1 (—y)=—-z—1
V=z—1 not equivalent: no symmetry v =—z—1

equivalent: M

not equivalent: no symmetry

y=az'+1
x-axis y-axis origin

—y=at+1 y:(—x)4+1 fy:(fx)4+1

not equivalent: no symmetry y=z'+1 —y=a+1
equivalent: not equivalent: no symmetry

y=2"-9 z = ly| 4. y=2\z
z-int: (3, 0), (—3,0) z-int: (0, 0) z-int: (0, 0)
y-int: (0, —9) y-int: (0, 0) y-int: (0, 0)
symmetry: y-axis symmetry: x-axis

r =y

TY

5
4
3t
z
1

symmetry: none

u

bbbk

1 2 3 4 5 6 7

[ TR - SR 1

z-int: (0, 0)
y-int: (0, 0)
symmetry: origin

BN W o

4 -3 -2 -1

R
[ S

1 2 3 4 5
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36. C(5,7);r=38
(z—h)’+(@y—k)?=1r
(=57 +(y—7)° =64

38. 22+ =9
C(0,0),r=3

40. y=k2?

7

42. P =kQ P:§
7T=k(2) 7

P=-
p=2
2
44. Graphy =2 —7.

Find any positive x-intercept.

T = 2.65
i

|

|

I R

PSR

CHAPTER 2 TEST

39.

41.

43.

45.

249

=32
(@—h)" +(y— k)’ =1
(-2 4 (y—4)° =32
2 —dr+1y*+3=0
2 —dr+yt = -3
2P —dr+4+y*=-3+4
(z—2° 44> =1
C(2,0),r=1
4 3 -z —171 i\_zj 4 5
w = krs?
kx %—490
V=" V=g
k(3) 6y
= _ 3
0= 2=
16:% 182%4£L'
I
3 fo

32

Graph y = z° — 5z — 5.
Find any plosive x-intercept.
x =5.85

\

6.

|

\
|
|

|
|
|
f

N W R W

I
AWl
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