
MATH 151 Homework 21
Due 4/8

Read Section 4.7.

Do Section 4.7 Exercises 10, 16, 34 (be sure to carry out all steps from page 278)

Also, do the following exercises.

SF50. A vertical line divides the triangle below into two pieces. Find the value of the coor-
dinate x that maximizes the product of the two areas.
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In Exercises 10–11, find the x-value maximizing the shaded

area. One vertex is on the graph of f(x) = x2/3−50x+1000,

where 0 ≤ x ≤ 20.

10.

0 x 20

(x, f(x))
11.

0 20

(x, f(x))

12. A rectangle has one side on the x-axis and two vertices

on the curve

y =
1

1 + x2
.

Find the vertices of the rectangle with maximum area.

13. A right triangle has one vertex at the origin and one ver-

tex on the curve y = e−x/3 for 1 ≤ x ≤ 5. One of the

two perpendicular sides is along the x-axis; the other is

parallel to the y-axis. Find the maximum and minimum

areas for such a triangle.

14. A rectangle has one side on the x-axis, one side on the

y-axis, one vertex at the origin and one on the curve

y = e−2x for x ≥ 0. Find the

(a) Maximum area (b) Minimum perimeter

Problems

15. Find analytically the exact critical point of the function

which represents the time, t, to walk to the bus stop in

Example 2. Recall that t is given by

t =
x

6
+

√
(2000 − x)2 + 6002

4
.

16. Of all rectangles with given area, A, which has the short-

est diagonals?

17. A rectangular beam is cut from a cylindrical log of radius

30 cm. The strength of a beam of width w and height h
is proportional to wh2. (See Figure 4.40.) Find the width

and height of the beam of maximum strength.

w

h
30

Figure 4.40

In Problems 18–19 a vertical line divides a region into two

pieces. Find the value of the coordinate x that maximizes the

product of the two areas.

18.

0 x 1

2

19.

0 x 1

2

In Problems 20–22 the figures are made of rectangles and

semicircles.

(a) Find a formula for the area.

(b) Find a formula for the perimeter.

(c) Find the dimensions x and y that maximize the area

given that the perimeter is 100.

20.

x

y

21.

x

y

22.

x

y

23. A piece of wire of length L cm is cut into two pieces.

One piece, of length x cm, is made into a circle; the rest

is made into a square.

(a) Find the value of x that makes the sum of the areas

of the circle and square a minimum. Find the value

of x giving a maximum.

(b) For the values of x found in part (a), show that the

ratio of the length of wire in the square to the length

of wire in the circle is equal to the ratio of the area

of the square to the area of the circle.3

(c) Are the values of x found in part (a) the only values

of x for which the ratios in part (b) are equal?

3From Sally Thomas.
SF51. The cost of fuel to propel a boat through the water (in dollars per hour) is proportional

to the cube of the speed. A certain ferry boat uses $100 worth of fuel per hour when
cruising at 10 miles per hour. Apart from fuel, the cost of running this ferry (labor,
maintenance, and so on) is $675 per hour. At what speed should it travel so as to
minimize the cost per mile traveled?


