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I. Volume of a Cylinder The volume Vol a right circular
cylinder of height & and radius ris V' = wr’h. If the height is
twice the wdius express the volume Vas a function of Py

C_Cy\h + - F Shdw weor € - lpf F,mﬂtl

d. x=300 maximizes revenue
R(300) = —%(300)3 +100(300)

o
=-—15.000+30.000

\1;}; =r=V(r)=ar-(2r)=22r° ) = $15.000
The maximum revenue 1s $15.000.
. Demand Equation  The price p.in dollars. and the quantity
X sold of & cortain product abey the demand equation
S
=288,

1
) = ——x = 1400, 0= x =600
2 o ;.

{a) Express the revenue R as a function of x. (Remember,
K= xp.)

{b) What is the revenue if 200 units arc sold?

= () Graph the revenue function vsing a graphing uotility

{d) What quantity ¥ maximizes revenue? What is the maxi-
mum revenue?

{c} What price should the company charge to maximize
rcv.-. 5 ¥

1
e. p= —g(aoo)n{)o ——50+100 = $50

Maxinizes revenue

7. Enclosing a Rectangular Field David has available 400
vards of fencing and wishes to enclose a rectangular arca.
{a) Express the arca A of the rectangle as a function af the

width x of the rectangle.
{b) Whal is the domain of A?

= (¢} Graph A = A{x) using a graphing utility. For whal

value of x is the area largest?

/
£

R(x)=x “Lri100 |=——x" +100x
. 6 d 6

1. s |
R(200) = ——(200)° +100(200)

=ﬂ+zo,oeo

40,000 _

FLe
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7 Let x =width and ¥

I'.’.‘Ctaﬂ‘-’-"ul.‘if area.

= length of the

)

400-2 ,
LA Y,
2 Pis
Then
A(x)=(200—x)x ¢
= 200x —x>

/VO k

b. Weneed x>0 and y > 0. This means
200—-x>0=200>x.
Thus. the domam of 4 1s {.YIO X 20{}}.

¢. x=100 vards maximizes area
10000

ng 200

3
Haximum
“=ing

yeiovon 4

3

. Let P = (x v)beapointonthe graphol y = x~ — &
(a) Express the distance d from £ to the origin as a function
ol x.
(h) Whatisdil x = (7
fcy Whatisdil v = 17
= (d} Usc a graphing vtility to graph d = d{x).
{c1 Far what values ol 1 is d smallest?

9. a. The distance 4 from P to the onigin 15

v~ . Since P is a point on the

graph of 1= x~ -8 we have:

(= oo = o)

Section 1.6 Solutions

/
{c) Whatisdif x = =17
= {d) Usec a graphing utility to graph d = d{x). /
{¢) For what values of v is o smallest? /

P N
- \
2 \

1. Let P = {x.y) beapointon the graphof y = x> — 8. )
{a) Express the distance d from P to the point (0, =1} as a |
function of x.
{b) Whatisdif x = 07

10. a. The distance d from P to (0.-1) 1s

x> +(y+1)* .
 the graph of ¥ =x” —8. we have:

a’(Jc):.\/.\'2 +(x* =8+1)

=
Il

Since P 1sa pointon

i

b. d(G)=JO" 13(0)° <49 =39 =771

& Sl J( 1)4-121—1) =49 =37 ~ 6.08

:"ff 1"«.‘. t / ‘ \,
T i |
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b. d(0)= Jo*‘ —15(0)° + 64 =64 = s)Q) I‘P"t'

. d(1)=+/1)* —15(1)° = 64

=J1-15564 =/50 =542 x 7.07
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13. A nieht iranele has one vertex on the eraph of 31, Time Rﬁfq“ir{?d to Go from an Island to a Town  An island
v o=y oy >4 at (x. v). another at the origin, and the third is 2 miles from the nearest point P on a straight shoreline. A
on Lthe pasitive \':‘f)‘.(iS at ['li‘ VL &8s Rh(}\\'n in the ﬁ}llll\. own 15 12 miles down the shore [\I'UIE\ £.Sce the i”u.‘:gfd[éﬂﬂ
Express the arca A of the triangle as a funclion of &
\'\
b
3 N
¥= 4
7 Fl
i
i
[
.y e » (X, ¥)
/
/
/
&7
;‘f lﬂ 03
f
{75 /31, a. The time on the boat by &
” < 31, a. e time on the beat 1s 91\'811 N — e
13. By definition. a tnangle has area 3
1 L . L
=—bh, b=base h= . 1 the figure. : 12-x
= bh. b =base. h = height. From the fig time on land 15 given by —
Z . ' 5,
we know that 5= x and 7 = y. Expressing the
area of the triangle as a function of x. we have:
1 1 ;
Alx =l X X j=—x
y=Sw=sxlat )=
. o o e
23, A semicircle of radius r1s inscribed in a rectangle so that the d; = V(l +2° =yx" +4
diameter of the semicirele is the fength of the rectangle (see The total tume for the trip 1s:
the figure). >
12-x dy 12-x ~x"+4
T(x - +

/}\ YT T3 s 3

b. Domain: { x[0sx212 }

ta) Express the arca A of the rectangle as a function of the

radius r of the semicircle.
{b) Express the perimeter p ol the rectangle as a function of v, =
4 V4T +4

c. T4)= B

/20
= 3.09 hours

A=area r= radius‘: diameter = 27
A(F)=(0CrY(r)=2r

b. p=penmeter
-8 J >+

o{r)=202r)<2r =06r d 3—(5)_
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