
ACMAT161 Summer 2024
Professor Manguba-Glover
Homework 18 Name:

Show all work, simplify, and box your answers. If you do the problem incorrectly, or don’t show
sufficient work, you will be asked to rewrite the problem for full credit.

Due next class. Students who turn assignments in late (or do not attempt a problem) forfeit
their ability to rewrite those problems for credit.

1. What is the smallest perimeter for a possible rectangle whose area is 16 in2, and what are
its dimensions?

2. Your iron works has contracted to design and build a 500 ft3, square-based, open-top,
rectangular steel holding tank for a paper company. The tank is to be made by welding
thin stainless steel plates together along their edges. As the production engineer, your job
is to find dimensions for the base and height that will make the tank weigh as little as
possible. What dimensions do you tell the shop to use?

3. The U.S. Postal Service will accept a box for domestic shipment only if the sum of its
length and girth (distance around) does not exceed 108 in. What dimensions will give a
box with a square end the largest possible volume?

 20. a.  The U.S. Postal Service will accept a box for domestic ship-
ment only if the sum of its length and girth (distance around) 
does not exceed 108 in. What dimensions will give a box with 
a square end the largest possible volume?

Square end

Girth = distance
around here

Length

 b. Graph the volume of a 108-in. box (length plus girth equals 
108 in.) as a function of its length and compare what you see 
with your answer in part (a).

21. (Continuation of Exercise 20.)

 a. Suppose that instead of having a box with square ends you 
have a box with square sides so that its dimensions are h by h 
by w and the girth is 2h + 2w. What dimensions will give the 
box its largest volume now?

w

Girth

h

h

 b. Graph the volume as a function of h and compare what you 
see with your answer in part (a).

22. A window is in the form of a rectangle surmounted by a semicircle. 
The rectangle is of clear glass, whereas the semicircle is of tinted glass 
that transmits only half as much light per unit area as clear glass does. 
The total perimeter is fixed. Find the proportions of the window that 
will admit the most light. Neglect the thickness of the frame.

23. A silo (base not included) is to be constructed in the form of a 
cylinder surmounted by a hemisphere. The cost of construction 
per square unit of surface area is twice as great for the hemisphere 
as it is for the cylindrical sidewall. Determine the dimensions to 
be used if the volume is fixed and the cost of construction is to be 
kept to a minimum. Neglect the thickness of the silo and waste in 
construction.
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 a. Write a formula V(x) for the volume of the box.

 b. Find the domain of V for the problem situation and graph V 
over this domain.

 c. Use a graphical method to find the maximum volume and the 
value of x that gives it.

 d. Confirm your result in part (c) analytically.

 17. Designing a suitcase A 24-in.-by-36-in. sheet of cardboard is 
folded in half to form a 24-in.-by-18-in. rectangle as shown in the 
accompanying figure. Then four congruent squares of side length 
x are cut from the corners of the folded rectangle. The sheet is 
unfolded, and the six tabs are folded up to form a box with sides 
and a lid.

 a. Write a formula V(x) for the volume of the box.

 b. Find the domain of V for the problem situation and graph V 
over this domain.

 c. Use a graphical method to find the maximum volume and the 
value of x that gives it.

 d. Confirm your result in part (c) analytically.

 e. Find a value of x that yields a volume of 1120 in3.

 f. Write a paragraph describing the issues that arise in part (b).
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The sheet is then unfolded.

 18. A rectangle is to be inscribed under the arch of the curve 
y = 4 cos (0.5x) from x = -p to x = p. What are the dimen-
sions of the rectangle with largest area, and what is the largest area?

 19. Find the dimensions of a right circular cylinder of maximum vol-
ume that can be inscribed in a sphere of radius 10 cm. What is the 
maximum volume?
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4. What are the dimensions of the lightest open-top (i.e. there is no material on top) right
circular cylindrical can that will hold a volume of 1000 cm3?

5. Find the linearization L(x) of f(x) at x = a: f(x) = x3 − 2x + 3, a = 2

6. Find the linearization L(x) of f(x) at x = a: f(x) = tanx, a = π

7. Find dy of y = x3 − 3
√

x

8. Find dy of y = cos(x2)


