Appendix C

Answers to Odd Exercises

Section 1.1

1.

7.

negative

positive

Section 1.2

1.

16,

3. positive D.

9. negative 11.

32A(3/5) = 8.0

(16/81) A (3/4) = .296296296 = .296

4N8/4N6=16.0

81 A (3/4) 4 A (—3/2) = 3.375

272

positive

positive



9. — (27 A (1/3) % 27 A (5/3))/27 A 3 = 037037037037 = .037

1.3 (4/9) A (=3/2) = 3.375
13. vV (7 + 7 A2)/3 = 1.20236789779 = 1.202

15. e A (7% v/ (67)/3) = 5280.0000089 = 5280.0

Section 1.3
L. (z+4)(z—3) 3. Bx+2)(x—2)
Vi =xXA2+x—12 yi =3xN2—-4x—4
yo = (x+4)(x—3) y2 = (3x +2)(x — 2)
[-5,5] by [~15, 10] [~3,4] by [-8, 5]

FMAIN KAD AFFROV FUNC FMAIN RAD AFFROV FUMC

5. (3x —4)(3x + 4) 7. not factorable

yi=9xA2-16
y2 = (3x — 4)(3x + 4)

MAIN RAD AFFROV FUMC
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9. (x —2)(2* 4+ 2z +4) 11. (z2+1)(3z —1)

y1=%xA3-8 y1 =3xA3—xAN2+3x—1
yo=(x—2)(x N2+ 2x + 4) yo=(xAN2+1)(3x—1)
[—4,4] by [~20,10] [~2,2] by [-10, 10]

MAIN FAD AFFRON FUMC MAIN KAD AFFRON FUMC

(Sx% —2)

W=

13. =

y1 =3x A (2/3) —2x A (1/3)
y2 =xA(1/3) % (3x A (1/3) — 2)
[—2,2] by [-2, 8]

FMAIN RAD AFFROV FUMC

Section 1.4

2 4
L x 4+

4
or 2+ —
T

y1 = (8x A2+ 16x)/(4x A 2) g

y2 = (2x +4)/x
[~10,10] by [—10, 10]

FMAIN KAD AFFROV FUNC
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—16x+9 162 — 9

or
—322 3a?
y1 =(6x—2)/x N2+ (3—x)/(—3x A 2)
y2 = (—16x+9)/(—3x A 2)
MAlIW FAD AFFROA FUMC
bx—2 3—x (br—2)(-3) 3-—=x 4
3.0 : =
1 bapet 2z —3x2 (x2)(—3) —3x2
=z +6+3—-—2 | —162+9
B —3x2 | =322 —6
5
yi=(5x—2)/x N2+ (3—x)/(—3x A 2)
y2 = (—16x +9)/(—3x A 2)
-5
137 . 22% + 8
" 30z " (22 4 2) (22 + 3)

y1 =4/(xN2+2)—2/(x N2+ 3)

y1 = 1/(6%) +2/(5%) + 4/x
y2=(2xA2+8)/(x A2+ 2) % (x N2+ 3))

yo = 137/(30x)

[—10, 10] by [—10, 10]

FMAIN RAD AFFROV FUMC

FMAIN KAD AFFROV FUNC
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Section 1.5

Both methods, z—intercept (on the left) and points of intersection (on the right), are
shown. Choose the method you prefer.

1. x:—g or —0.875

|On the calculator:|

y1 =3x+2—5(x+1)—6x—4 y1 =3x+2—-5(x+1),y,=6x+4

Zeto Intersection
wct -, 875 yct, A TERE T e TR
FIRIN RAD AFFROG  FUNC FIRIN FAD AFFROG  FUML

‘1. On paper:‘

a) 3)( +d~ 5(}(+l): bx+4 b) X- v reast meaHhod
3x+2 ~5%x~S = bx+d

Yi = 3%+ 2= 5(x+1) =box -

k-3 = ox+
x="# \+”’, m
/. v
-2 i
-5
or b) Qoinﬁ of infersecton mathed 2
\/,: 3x+2-5(x+1) \
Ya= Gx+d
-3 |
—,
_ - 975 -1, %)
=_‘g-75 ( )
\
- -g
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r—intercept method is shown first, followed by points of intersection method.

Zero Zero
#ci-1l.3 ol i, - 9 9 9 9 S B - 0
TAIM FAD AFFROR  FUNC MAIN FAD AFFROR  FUNC

y1 =6xA2+7x, yp=3 [-3,2] by [-8§,5]

Inter*Eect}an/ Inter*Eect}ng_/
Jci 3.

#oi~l.3 gCi 5. HOE ¢ S
Al FAD AFFROR  FUNC HAIN RAD AFFROR  FUNC

~2+£4/10
T3
y1 =3—4/x—2/x N2 [—5,5] by [—5, 6]

or —0.387, 1.721

Fi~| F2-| FZ Fu i
Toa 15| Zaam|Trace|Rearaph|ath|Dr aw|Fen|:-:

Zeto l Zero l
Wel - EFEV425I gyot -l el #®Ei1l. V207592 ot 6. E-14
FAIN FAD AFFROY  FUNC FAIN RAD AFFROY  FUNC

y1 =3—4/x, y2=2/xAN2 [-1,1] by [-5,20] (left), [—2,3] by [—5,5] (right)

Fi~| Fe=| FZ Y i
Tools|Zeom|Trace|Re3rarh|Hath|Dr aw|Fen|:-.

_/

“Interzsection Interzection
o~ 3874259 goi 13, 324'555 #oi 1. F207592 ) yoi 67544468
AN FAD AFFREOR  FUNC MAIN FAD AFFROR  FUNC
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7. =3

Since y = 0 is the z—axis, there is no reason to use the points of intersection method.
We just need the x—intercept.

y=+2x— o +15

yi=+v (2)x —V (x + 15)
[—4,5] by [~10, 2]

Zero
Twci 3. ol i,
TAIN FAD AFFROR  FUNC
9. x=6
yi=+v (8x+1)+4—-2x+1 yi=+v (8x+1)+4, y=2x—1
Zero “Intersectior
WG G i, HCIG, ucill.
Al FAD AFFROR  FUNC HMAIN FAD AFFROR  FUMC

11. zero (we have 1 z—intercept, so 1 real solution)

13. negative (no z—intercepts, so no real solutions)

15. positive y; =xAN2—-2x—1

b? — 4ac > 0 since we have two x—intercepts.

MHMAlM FAD AFFROR FUMC
_ Fi~| F&~]| FZ F4 FE~| Fa~ |F/d#::
17. zero yi=—xAN2—-4x—-14 Tools|2oom|Trace|iedrarh|Hath|oraw|Fen|:-:
b? — 4ac = 0 since we have one z—intercept. / \

MAIN KAD AFFRON FUNC
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19. negative y; =-2xA2-x—-1

b? — 4ac < 0 since we have no x—intercepts.

MAIN KAD AFFROR FUMC

21. 7 = —0.882, 2.028

a)ys =xAN4—21xN3+35xN2—4.7x — 3.1 — abs(2.4x — 3.7)
(=3, 4] by [~10, 20]

Zero Zer
ot . 88Z21lesl7yci -1 E-LE HC o 2 0283153yt 3. E-13
TAIM FAD AFFROR  FUNC MAIN FAD AFFROR  FUMC

b) ys =xAN4—21xA3+35xAN2—4.7x— 3.1, y,=abs(2.4x —3.7)
[—3,4] by [-8, 15]

IHLEPEEEt}Du} IH"‘.—EFEEE"‘.-?HDFN__/(

Ko TL 8821631 ucin.E171214 KCiZ BH283133  ucil. 1679367
FAIH AL AFFROY  FUHC FAIH RAD AFFROY  FUMC
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Section 1.6

Both methods, z—intercept and points of intersection, are shown.
Choose the method you prefer.

(Window used depends on whether we verify the function is graphed appropriately, or we
look at only the needed domain.)

1. domain (8,00) The cardboard is 21 inches by 63 inches

Equation: Let w =the width of the cardboard
4(3w — 8)(w — 8) = 2860

y; = 4(3x — 8)(x — 8) — 2860 y1 = 4(3x — 8)(x — 8), yy = 2860
[-10,30] by [~3500, 3000] [~10, 30] by [~500, 4000]
r =21

Fi=| Fe-| F= F4 i Fi=| Fe-| F= F4 i
Tools|2eom|Track|Re3rarh|Math|Dr aw|Fen|:-. Tools|2eom|Track|Re3rarh|Math|Dr aw|Fen|:-.

Fapnr ntersectio s
woiZl. g i, woi 2l o SREL,
FRIN RAD AFFROR  FUNC FRIN RAD AFFROR  FUNC

See next page for complete solution “on paper”.

Copyright (© 2007 Barbara Kenny Page 280 (SOlUthDS fOI‘ SeCtIOH 16)



. Sw i
——— V(wr= #(3w-2) (w-8)
w]: T‘r _— = T:i}w-g @t_‘/(Bw-g)(w—X)j
\_/”;;_——2_'/ doman Bw-8 70 w-3§ 70

T 3w w?>»d
T, NS
Bw-¥ [/_T)—o:ou.n (2,"02_]

x~'~n+erca?* o Hnod Doints of intersechon mathod
Yis H(3%-2)(x-8)- Q860 4000

(~10,30] by (-2s09, 3000

T
/ \ -
LN —~{o

=2\

———

20
\ e
Yi = Y (3x-8)(x<-2)

x=2|
S0 w:—.ll : 72: KREL O
w63

Solubon: W a2 2| inchea bm
—

3. domain (0,00) radius is 3.40 cm

Equation:  Let r = the radius of the top
27r(9.4) + 2mr? = 273

y1 = 2mx % (9.4) + 21x A 2 — 273 V1 = 2mx % (9.4) + 2rx A 2, y, = 273
[~10,20] by [~100, 100] [~15,5] by [~150, 350]
r = 3.3956346, = = 3.40

Intersection
wot 3. 3956346yt 27 5.

MAIN KAD AFFROA FUNC MAIN KAD AFFROA FUNC
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5. domain (50,00) sidewalk length is 275 yd

Equation:  Let x = length of the hypotenuse
(x —20)* + (x — 50)? = z?

y1=(x—20) A2+ (x—50) A2 —x A2
y1=(x—20) A2+ (x—50) A2, yo=xA2
[—10, 150] by [—2500, 2000] [—50, 150] by [—10,20000]

There is only one x—intercept (or point of intersection) in the our domain:
r =114.72136, x = 115

Fi=| F2-
Too1s|2aam

Fu i
Trace|Redrarh|MathDraw|Fen|:-:

ntersection

#eilld, PElEE—uci 13160, 33
FIRAIN RAD AFFROG  FUNLC FMAIN RAD AFFROG  FUNLC
Thus, z = 115, r — 20 = 95, r — 50 = 65

and the sum of the three sides is 115 + 95 4+ 65 = 275

Section 1.7

Both methods, x—intercept and points of intersection, are shown.
Choose the method you prefer.

1. x=—-1.275 Solution: (—oo, —1.28)
r—intercept method points of intersection method
y; =4.1—-35x+1+4+7.5x y1 =4.1—-35x, yo=—-1—-7.5x
r = —1.275

Zero Interzection
#oi ~l 273 i, #oi ~l.27S g8, D620
Al RAD AFFROR  FUNC Al RAD AFFROR  FUNC
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3. x = —0.618034, 1.618034
yi=xAN2—-x—-1

Fi=| F2-| FZ Fu
Tools|2aam|Tracs|Redrarh

Hath|oraw|Fen|-”

Zero
woi . el8034 ycild,
TAIM FAD AFFROR  FUNC

Solution: (—.62,1.62)
[_Za 3] by [_37 5]

Fi=| F2-| FZ Fu
Tools|2aam|Tracs|Redrarh

HMath|orau|Fenf:

Zero
ot l.el8034 ycild,
TAIM FAD AFFROR  FUNC

yi =xA2, yo=x+1 [-2,2] by [-1,3]

Interzsection
®oi —. 613034 goi L 38196601
Al RAD AFFROR  FUNC
3. On paper: ‘
2
X < X+ |

X= Cn‘rerce&r w\w\"/\od

CX=x-1 <0
Y, = XA2=x~|
5
3
-2 2 R
x= =l 803¢ \’/X’ helgoz ¢
-3

Solution (_'»(o;) l.bil)
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Interzsection
®oi 1. 613034 goi 2. 613034
Al RAD AFFROR  FUNC

points of Inkrsection ratd

\/‘: XA \l:‘: X4\ 0@0
\o\’ﬂ ?‘\o\t
Q
& :bqb\ \$0'),\k\ N’
b\°®'5 R
k’.
v

23] by [,3]
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5. 0=-1,0,1

y1 =xA(1/3) —x

Solution: (—1,0) U (1, 00)

[_3’ 3] by [_37 3]

(T1-89: If you have difficulty with the graph, be sure to use a Mode setting of
Complex Format - Real.)

Zero
#“oi -1,

ycild,

MAIN KAD AFF

1k FUNC

Zero
w“cil.

ycild,

MAIN KAD AFF

1k FUNC

Interzection
#oi~l. gci -1,
Al RAD AFFROR  FUNC

Interzection
#oila. ycil.
Al RAD AFFROR  FUNC

There is also an z—intercept (and a point of intersection) at z = 0.

7. x=-0.5

vertical asymptotes: x =

yi=(x+2)/(x+3) - (x-1)/(x-2)

Solution: (—oo, —3)
-3,z =2

U [-0.5,2)

Zero ;
HCE =L 3 gl
FMAIN EAD AFFROH FUMNC
Copyright (© 2007 Barbara Kenny Page 284

Intersection )
- yci. b
TAIM FAD AFFROR  FUNC

(Solutions for Section 1.7)



9. 2 =0.15 Solution: (—o00,0.15)

y1=(x—18)A2—(x+15)A2 y1=(x—18)A2, yp=(x+15)A2
~2,2] by [5,5] [=5,5] by [~1,8]

Zern Intersection -
WGE .15 ycii, WGE .15 BN
Al RAD AFFROR  FUNC Al RAD AFFROR  FUNC

1. x=-11, 9 Solution: (—oo, —11] U [9, 00)

yis =abs((x+1)/2) =5 [-15,12] by [-7,2]

Zeto Zeto
wet =11, e ., ®E IS, e .,
FAIN FAD AFFROY  FUNHC FAIN FAD AFFROY  FUNHC

y1 =abs((x+1)/2), y»=56 [-15,12] by [-1,§]

ntersectior. " . ntersectior. {7 .
wod 11, uci g, w9, uci g,
Al RAD AFFROR  FUNC Al RAD AFFROR  FUNC
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13. z=1.9, 2.1 Solution: (1.9,2.1)

y; = abs(1 —x/2) —0.05 [1.5,2.5] by [—.1,.1]

E Fi~| Fer| F3 F4 | FEv | Fhe [F7+{%0
T-:--:-1: Ec--:-m TI"EIC'E Riﬂl"dph Hﬂth [ll"ﬂl.l\.l F'tl'l Taals|2aam|Trac|ReArarh|MathDyaw|Fen):-
EEPD LErD
W ycild, - | ycild,
TAIM RAD AFFROR  FUNC TAIM RAD AFFROR  FUNC
y1 = abs(1 —x/2), yo=0.056 [1.5,2.5] by [—.1,.1]
Fi=| Fer| F= F4 | FE=] Far |Fre#5 Fi=| Fer| F= F4 | FE=] Far |Fre#5
Taols|2oem|Tracs|ReArarh|Math)|Dy aw|Fen]:- Taols|2oem|Tracs|ReArarh|Math)|Dy aw|Fen]:-
Interzsection Interzsection
#cil. 9 gci . 1S #oid. 1 gci . 1S
Al RAD AFFROR  FUNC Al RAD AFFROR  FUNC
15. |z| = Va? Graphs (a) and (b) are the same.
(a) yy = abs(x) [—5,5] by [-5,5] M) yi =+ (xA2) [-5,5] by [-5,5]
Fi~| Fer| F3 F4 | FEv | Fhe [F7+{%0 Fi~| Fer| F3 F4 | FEv | Fhe [F7+{%0
Taals|2aam|Trac|ReArarh|MathDyaw|Fen):- Taals|2aam|Trac|ReArarh|MathDyaw|Fen):-
TAIM FAD AFFROR  FUNC TAIM FAD AFFROR  FUNC

MAIN KAD AFFROX FUNC
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Section 1.8

1) y—axis 3) x—axis, y—axis, origin
y1 = (4xAN2)/(x N2+ 1) yi=v (5/xA2), y2=—V (5/xA\2)
[~10,10] by [~2, 5] [~5,5] by [-5, 5]

MAIN KAD AFFRON FUNC MAIN KAD AFFROX FUNC

7) x—axis, y—axis, origin

yi=V (%), 2=V (%) yi=V (6-xA2), 2=~V (5-xA2)
[—1,5] by [-3, 3] using [—3, 3] by [—3, 3] then zoom square

FMAIN KAD AFFROV FUNC FMAIN RAD AFFROV FUMC

9) y—axis

yi=-3++v (14 —xA2),
yo=—-3—v (14 —xA2)

using [—4, 4] by [—8, 2] then zoom square k\_’/

MAIN FAD AFFRON FUMC
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11) y—axis

13) origin

15) b, d

The graph shows the center on the negative side of the x—axis, and the radius is less than
the distance from the center to the origin.

a) (x—2)2+y>=3 (C(2,0), does not work, center is on positive z—axis
b) (z+2)2+y*=3 C(-2,0), r = /3 < 2 (distance from center to origin), this works
c) 2+ (y—2)*=3 ((0,2), does not work, center is on y—axis

d) 22 +9?>+102+16=0 (z+5*+y*=9
C(-5,0), r = 3 < 5 (distance from center to origin), this works

e) 2 +y*+10x —2y =1 (x+5)2%+(y—1)2=27

C(-5,1), does not work, center is not on the z—axis
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Section 1.9

l. yy =xA3—-3x, yo={-3,-2,1,2,4}

[—5,5] by [—5, 5]

One solution for £k = —3 and k = 4.

MAIN KAl AFFRON FUHC

Two solutions for k = —2 and k£ = 2.

Three solutions for k = 1.

One solution for (—oo, —2) U (2, 00).
Two solutions for k = +2.

Three solutions for (—2,2).

3.y =abs(x—1), yo={—-4,-2,0,2,4}
[_3a 5] by [_67 6]

No solution for k£ = —4, —2.

MHMAIMW FAD AFFROR FUMC
One solution for £ = 0.

Two solutions for k =1, 2.

No solution for £ < 0 so (—o0,0).
One solution for k£ = 0.

Two solutions for k& > 0, so (0, c0).
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Section 1.10

1. (a)y:={—4,-2,-1/2,0,1/2,2 4}x + 2
[_575] by [_37 7]

MAIN KAD AFFRON FUMWC

The lines all have the same y—intercept.

As k increases, the slant of the line goes from steep slanted downward to flat to steep
slanted upward (slope changes from negative to zero to positive).

(b) y1 = 2x + {—4,—2,0,2,4}
(=5, 5] by [~10, 10]

MAIN KAD AFFRON FUMWC

The lines all have the same slope - they are parallel.

As k increases, the y—intercept changes, moves from negative to zero to positive. The line
moves up vertically.

3. E Put each equation into slope-intercept form and compare information.

Equations (E) have the same positive slopes but different y—intercepts,
one negative and one positive.

3
5. B graph A has slope 3 while graph B has slope 3 due to the

scale being different on the y—axis.
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