Grossmont College                                                                            Name: ______________________
MA180        Homework      (section  4.7)                                       Class section no. : _____________
Each HW packet is worth 5 points. You will be graded upon your percentage of completion (not accuracy), but you have to show clear work to get full credit. The answers are either in the textbook or on instructor’s webpage.
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.| Find the points on the ellipse 4x? + y? = 4 that are farthest

away from the point (1, 0).
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23. Find the dimensions of the rectangle of largest area that can
be inscribed in an equilateral triangle of side L if one side of
the rectangle lies on the base of the triangle.
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25. Find the dimensions of the isosceles triangle of largest area
that can be inscribed in a circle of radius r.
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27. A right circular cylinder is inscribed in a sphere of radius r.
Find the largest possible volume of such a cylinder.
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33.

A piece of wire 10 m long is cut into two pieces. One piece
is bent into a square and the other is bent into an equilateral
triangle. How should the wire be cut so that the total area
enclosed is (a) a maximum? (b) A minimum?
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41. If a resistor of R ohms is connected across a battery of
E volts with internal resistance r ohms, then the power
(in watts) in the external resistor is
__ER
R+ r)?
If E and r are fixed but R varies, what is the maximum value
of the power?
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.| (a) If C(x) is the cost of producing x units of a commodity,

then the average cost per unit is ¢(x) = C(x)/x. Show that
if the average cost is a minimum, then the marginal cost
equals the average cost.

(b) If C(x) = 16,000 + 200x + 4x*2, in dollars, find (i) the
cost, average cost, and marginal cost at a production level
of 1000 units; (ii) the production level that will minimize
the average cost; and (iii) the minimum average cost.




image11.png
57. A manufacturer has been selling 1000 television sets a week
at $450 each. A market survey indicates that for each $10
rebate offered to the buyer, the number of sets sold will
increase by 100 per week.

(a) Find the demand function.

(b) How large a rebate should the company offer the buyer in
order to maximize its revenue?

(c) If its weekly cost function is C(x) = 68,000 + 150x, how
should the manufacturer set the size of the rebate in order
to maximize its profit?
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73. Omnithologists have determined that some species of birds
tend to avoid flights over large bodies of water during
daylight hours. It is believed that more energy is required to
fly over water than land because air generally rises over land
and falls over water during the day. A bird with these tenden-
cies is released from an island that is 5 km from the nearest
point B on a straight shoreline, flies to a point C on the shore-
line, and then flies along the shoreline to its nesting area D.
Assume that the bird instinctively chooses a path that will
minimize its energy expenditure. Points B and D are 13 km
apart.

(a) In general, if it takes 1.4 times as much energy to fly over
water as land, to what point C should the bird fly in order
to minimize the total energy expended in returning to its
nesting area?
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5. Find the dimensions of a rectangle with perimeter 100 m
whose area is as large as possible.
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9. Consider the following problem: A farmer with 750 ft of fenc-
ing wants to enclose a rectangular area and then divide it into
four pens with fencing parallel to one side of the rectangle.
‘What is the largest possible total area of the four pens?
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.| If 1200 cm? of material is available to make a box with a

square base and an open top, find the largest possible volume
of the box.




