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& Maximum Area Find the area of the largest isosceles [
mﬁﬂgle that can be msmbed in a circle nf radius 6 (see figure). |

‘) Sﬁlvc by wr;ting t_he area 55 a function of .
i (©) Identify the type of triangle of maximum area.
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34. Minimum Cost _An industrial tank of the shape described

in Exercise 33 must have a volume of 4000 cubic feet. The

i hemispherical ends cost twice as much per square foot of

( 3 surface aréa as the sides. Find the dimensions that will
: minimize cost, :
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36. Maximum Area Twenty feet of wire is to be used to form
two figures, In each of the following cases, how much wire -
- should be used for each ﬁgum 50 that the total enclosed area is

ﬂ maximum?
(a) Equilateral triangle and square
(b) Square and regular pentagon
{¢) Regular pentagon and regular hexagon
(d) Regular hexagon and circle

What can you conclude from tms pamm" {Hint: The
area of a regular polygon with n sides of length x is

A = (n/8)[cot(m/n)] ) A .
( - (%) Lt
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38, Minimum Length Two factories are located at the
coordinates (—x, 0) and (x, 0), and their power supply is g
{0, h) (see figure). Find  y such that the total langth of power
line from the power supply to the factories is a minimum, ‘)
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40. Hlumination A light source is Tocated over the center of a§
,,3 circular table of diameter 4 feet (see ﬁgm) Fin ht i

<‘ of the light source such that the illumination 7 at the pcr;memr
of the table is maximum when

3
ksin a. ‘ . i
5%
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where s is the slant hexght a is the angle at which the hgh

“strikes the table, and & is a constant. o gsgéﬂm for 40
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41. Minimum Time A man is in a hoat 2 miles from the.
nearest point on the coast. He is 1o go to g point @, Jocated:
3 miles down the coast and | mile inland (see figure). He can;
row at 2 miles per hour and walk at 4 miles per hour. M
what point on the coast should he row in order to reach point!
Q in the least time? oﬁﬂ_le_l_@&_,
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edium, they change direction. This change of direction is
d refraction and is defined by Snell’s Law of Refraction,

Y

figure and v; and v, are the velocities of light in the two media.

‘Show that this problem is equivalent to that in Exercise 42, and

t light waves traveling from P to O follow the path of
murn time,
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46. Numerical, Graphical, and Analytic Analysis The
cross sections of an irrigation canal are isosceles trapezoids of
(j which three sides are 8 feet long (see figure), Determine the
\ angle of elevation 6 of the sides such that the area of the cross
sections is a maximum by completing the following,
() Analytically complete six rows of a table such as the one
“ below. (The first two rows are shown.)

| 8 | 8+16c0s10° | 8sinl0° | ~221
8 | 8+ 16c0s20° | 8sin20° | ~425

(b) Use a graphing utility to generate additional rows of the
table and estimate -the maximum cross-sectional area.
(Hint: Use the table feature of the graphing utility.)

{c) Write the cmss»-seeuanal area A as a function of 6.

(d) Use calculus to find the critical number of the function in
part (¢} and find the angle that will yield the maximum
cross-sectional area.

(¢) Use a graphing utility to graph the function in part (c) and
verify the maximum cross-sectional area.
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~ Minimum Distance - In Exercises 49-51, consider a fuel

distribution center located at the origin of the rectangular

- coordinate- system (units in miles; see figuies). The center
supplies three factories with coordinates (4, 1), (5,6), and
(10, 3). A trunk line will run from the distribution center along
theline y = mux, and feeder lines will run to the three factories.
The objective is to find m such that the lengths of the feeder
lines are minimized.

50, Minimize the sum of the absolute values of the lengths of the
- vertical feeder lines (see figure) given by '

8 = |4m — 1f + |5m — 6] + |10m - 3],

Find the equation of the trunk line by this method and then
determine the sum of the lengths of the feeder lines. (Hint: Use
a graphing utility to graph the function 5, and approximate the
required critical number.) "
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52. Maximum Area Consider a
symmelric cross inscribed in a

circle of radius 7 (see figure).

(a) Write the area A of the cross

-(b) Write the area A of the Cross as-a function of #and ﬁmf the ;
value of § that maximizes the area. ;

(¢) Show that the critical numbers of parts (a) and (b) ymld the

5
¥

as a function of x and find

the value of x that maximizes

the area,
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same maximum area, What is that area? J
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