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14. (a) t = 0.00271s> — 0.0529s + 2.671
b) =

20 100
0

(c) Thecurvelevelsoff fors < 20.
(d) t = 0.002¢*> + 0.0346s + 0.183

21

0 100
0

The modd is better for low speeds.
18. (8) H(t) = 84.4 + 428 s’n(%t 4 3.86)

One moddl is

Clt) = 58 + 27 sm(%t + 4.1).

(b) 100

AN

0

20. Answers will vary.

Review Exercises for Chapter P

2y=Kx—-1)x-23
x=00 y=(0-1)(0—-3) =30 (0,3) y-intercept

y=000=(x—1Dx-3 0O x=1,30 (1,0),(3,0)

4. xy =4
x = 0andy = 0 are both impossible. No intercepts.

16. (@) T = 2.9856 x 10 % p® — 0.0641 p? + 5.2826p + 143.1
(b) %0

0

150 :
(c) For T = 300°F, p = 68.29 pounds per square inch.

(d) The model is based on data up to 100 pounds per
sguare inch.

() 100

0

(d) The averagein Honolulu is 84.4.
The average in Chicago is 58.
(e) The period is 12 months (1 year).
(f) Chicago has greater variability (27 > 4.28).

x-intercepts

6. Symmetric with respect to y-axis since
y= (=X~ (-2 +3
y=x*—x2+3
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8. 4x—2y=6 10. 0.02x + 0.15y = 0.25 12. y = x(6 — X)
y=2x—3 2x + 15y = 25 y
Slope: 2 y= —T25X +g 104
ol
y-intercept: —3 Slope: — 4 ol
v y-intercept: % 4t
ot / 2
i } X
ST R B
]
. N,
1—\
-3
/! IR S
ol
o
U y=|x—4 -4 16. y=83%x—-6 18. y=x+1
y ; x+1)-x2=7
Xmin = -40
‘ L Xmax =40 0=x—-x+6
i : " Xscl = 10
e U o No real solution
ol Ymin=-40 N ) i .
ol Ymax = 40 0 points of intersection
al vsa = 10 Thegraphsof y = x + 1 and
sl y = X2 + 7 do not intersect.
ol
20. y = ke

22.

@ 4=k(1)*0O k=4andy = 4x3
() 0=k(0)2® O any kwill do!

EPa (7.12)

————— > x
| 1232556 ¢7-1

The lineis vertical and has no slope.

24.

() 1=k-2°0 k= —gandy = -5
d -1=k-1°0 k=10 y=x

3-(-1) _ 3-6

-3—-t -3-8
4 _ -3

-3-t -1
—44=9+ 3t
—53 =3t
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2.y —6=0x~-(-2)

30.

38.

y = 6 Horizontal line

y

P
(-2,6) T

4+
24

P
S e
-6 -4 2 + 2

Pl

(@) y-3= 26— 1

y—-9=-2x+2
2Xx+3y—-11=0
(b) Slope of perpendicular lineis 1.
y—3=1x—-1)
y=x+2
O=x-y+2

4-3
(C) m—m—l

y—3=1x-1)

y=x+2
O=x—-y+2
@ y=3
y—-3=0
. X—y=0

Function of x since there is one value for y for each x.

(@ f(—4) = (—4)2+2=18 (because —4 < 0)
b) (0 =|0—2 =2
© f=1-2=1

28.

32.

36.

mis undefined. Lineis vertical.

Xx=5

IS
ro9
&

(@ C = 9.25t + 13.50t + 36,500
= 22.75t + 36,500
(b) R= 30t
(c) 30t = 22.75t + 36,500
7.25t = 36,000
t = 5034.48 hours to break even.

x=9—-y?

Not afunction of x since there are two values of y for
some X.

SRRV E
5|
Sl

. f(x)=1—xandg(x) =2x+ 1

@ f)—gx=01-x)—(x+1)=-x—-2

) fXgX) =1L-—x)(2x+1) =-2¢-x+2x+1

(© g(f(x) =g —x3) =21-x) +1=3—2¢
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42. f(x) = x® — 3%

6

©,0 j

-6 6

(2-9

-6

(a) The graph of g isobtained from f by a vertical shift
down 1 unit, followed by areflection in the x-axis:

9x) = —[f(9 — 1]
=-x+3¢+1

(b) The graph of g is obtained from f by a vertical shift
upwards of 1 and a horizontal shift of 2 to the right.

gx)=f(x—2)+1

= (x-2°-3x-2°+1

46. For company () the profit rose rapidly for the first year,

and then leveled off. For the second company (b), the
profit dropped, and then rose again later.

Problem Solving for Chapter P

44. (8

(b)

(©

48. (@
(b)

(©

f(x) = X3(x — 6)2

100

/\

-25

10

g9 = x3(x — 6)?

= o

-100

300

h(x) = x3(x — 6)°

200

V7

-800

-4

y = —1.204x + 64.2667

0
[
L]
LX)
[ ]
0 33
0

7

The data point (27, 44) is probably an error.
Without this point, the new model is

y = —1.4344x + 66.4387.

2. Lety = mx + 1 be atangent line to the circle from the point (0, 1). Then

¥+ (y+12=1
X+ (mMmx+1+12=1
(m+1Dx2+4mx +3=0
Setting the discriminant b? — 4ac equal to zero,
16m? — 4(m? + 1)(3) = 0
16n? — 12n? = 12
4m? = 12
m=+.3
Tangent lines: Y = V/3x + landy = —/3x + 1.
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4. (@ f(x+ 1)

(©) 2f(x)

(e —f(x

@ f(lxD)

6. (3) 4y + 3x = 300 [J

AX) = x(2y) = x(

300 — 3

300 — 3x

4

—3x2 + 300x

2

Domain: 0 < x < 100

(©) Ax) = —g(x2 — 100x)

):

2

= —g(x2 — 100x + 2500) + 3750

_ fg(x — 5002 + 3750

A(50) = 3750 square feet is the maximum area,

wherex = 50 ftandy = 37.5ft.

®) fx) + 1

(@ f(=x

(f) 11X

b

3500
3000
2500
2000
1500
1000

X

L
25 50

‘
75 100

Maximum of 3750 ft? at x = 50 ft, y = 37.5ft.
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8. Let d be the distance from the starting point to the beach.

. distance
Average velocity = “ime
_ 2d
T d d
120 * 60
-2
11
120 60
= 80 km/hr
10. v
ol
3L
T @2
o
IR
s
3—-2 1 L 1
(@) Slope = —— = —. Slope of tangent line is greater than —.
9-4 5 5
(b) Slope = -1.1 Slope of tan entlineisleﬂsthan1
=317 3>% 9 3
21-2 10 L 10
(c) Slope = 21—4_ a1 Slope of tangent line is greater than a1
_f(4+h —-14
(d) Slope == =4
_JA+h-2
B h
© VA+h-2 Ja+h-2 J4+h+2
h h JAE+h+2
_ _(4+h -4
h(v4+h+2)
1
=——h#0
V4d+h+2

As h gets closer to 0, the slope gets closer to % The slope is% at the point (4, 2).
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| _ K
X2+ y? (x—4)2+y?
(x = 47 + yP=I0¢ + )
(KR — 1)x2 + (K — 1)y? + 8x = 16

12. (a)

If k = 1, then x = 2 isavertical line. So, assumek? — 1 # 0. Then

W2 4\ 4 8& _ 16
YT -1 k-1

<x+i)2+ _ 16, 16
-1 Y Tk-17 -1
4\ 2_<47k>2 i
<X+k271> Y =le_1 , Circle

(b) Ifk=3, <X+%>2 v (g)z

(c) For largek, the center of the circleis near (0, 0), and the radius becomes smaller.

1
1-x

14. f(x) =y=

(@ Domain: al x # 1
Range: aly # 0

(b) f(f(x)):f<1fx>:1<1l )Zl_)l(_lzl_—xx:x;l

1—-x
Domain: al x # 0,1

© f(f(f(x)))=f(x; - - (1 _

Domain: all x # 0, 1
(d) Thegraphisnot aline. It has holes at (0, 0) and (1, 1).




