
Math 1450, Honor Calculus Practice4, Fall 2015.

September 23, 2015

PSID: Name:

1. Show that the equation 4x5 + x3 + 2x+ 1 = 0 has exactly one real root.

2. If f ′′ is continuous, show that

lim
h→0

f(x+ h)− 2f(x) + f(x− h)

h2
= f ′′(x).
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3. Investigate the family of polynomials given by the equation f(x) = 2x3 + cx2 + 2x. For what
values of c does the curve have maximum and minimum points?

4. A cone-shaped drinking cup is made from a circular piece of paper of radius R by cutting
out a sector and joining the edges CA and CB. Find the maximum capacity of such a cup.

der that will reach from the ground over the fence to the wall
of the building?

37. A cone-shaped drinking cup is made from a circular piece 
of paper of radius by cutting out a sector and joining the
edges and . Find the maximum capacity of such a cup.

38. A cone-shaped paper drinking cup is to be made to hold
of water. Find the height and radius of the cup that

will use the smallest amount of paper.
39. A cone with height is inscribed in a larger cone with 

height so that its vertex is at the center of the base of the
larger cone. Show that the inner cone has maximum volume
when .

40. An object with weight is dragged along a horizontal plane
by a force acting along a rope attached to the object. If the
rope makes an angle with a plane, then the magnitude of
the force is

where is a constant called the coefficient of friction. For
what value of is smallest?

41. If a resistor of ohms is connected across a battery of 
volts with internal resistance ohms, then the power 

(in watts) in the external resistor is

If and are fixed but varies, what is the maximum value
of the power?

42. For a fish swimming at a speed relative to the water, the
energy expenditure per unit time is proportional to . It is
believed that migrating fish try to minimize the total energy
required to swim a fixed distance. If the fish are swimming
against a current , then the time required to swim a
distance is and the total energy required to 
swim the distance is given by

where is the proportionality constant.
(a) Determine the value of that minimizes .
(b) Sketch the graph of .
Note: This result has been verified experimentally; 
migrating fish swim against a current at a speed greater
than the current speed.
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; 20. Find, correct to two decimal places, the coordinates of the
point on the curve that is closest to the point .

21. Find the dimensions of the rectangle of largest area that can
be inscribed in a circle of radius .

Find the area of the largest rectangle that can be inscribed in
the ellipse .

23. Find the dimensions of the rectangle of largest area that can
be inscribed in an equilateral triangle of side if one side of
the rectangle lies on the base of the triangle.

24. Find the dimensions of the rectangle of largest area that has
its base on the -axis and its other two vertices above the 
-axis and lying on the parabola .

25. Find the dimensions of the isosceles triangle of largest area
that can be inscribed in a circle of radius .

26. Find the area of the largest rectangle that can be inscribed in
a right triangle with legs of lengths 3 cm and 4 cm if two
sides of the rectangle lie along the legs.

27. A right circular cylinder is inscribed in a sphere of radius .
Find the largest possible volume of such a cylinder.

28. A right circular cylinder is inscribed in a cone with height 
and base radius . Find the largest possible volume of such a
cylinder.

29. A right circular cylinder is inscribed in a sphere of radius .
Find the largest possible surface area of such a cylinder.

A Norman window has the shape of a rectangle surmounted 
by a semicircle. (Thus the diameter of the semicircle is equal
to the width of the rectangle. See Exercise 56 on page 23.) If
the perimeter of the window is 30 ft, find the dimensions of
the window so that the greatest possible amount of light is
admitted.

31. The top and bottom margins of a poster are each 6 cm and the
side margins are each 4 cm. If the area of printed material on
the poster is fixed at 384 cm , find the dimensions of the
poster with the smallest area.

32. A poster is to have an area of 180 in with 1-inch margins at
the bottom and sides and a 2-inch margin at the top. What
dimensions will give the largest printed area?

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?

34. Answer Exercise 33 if one piece is bent into a square and the
other into a circle.

35. A cylindrical can without a top is made to contain of 
liquid. Find the dimensions that will minimize the cost of the
metal to make the can.

36. A fence 8 ft tall runs parallel to a tall building at a distance of
4 ft from the building. What is the length of the shortest lad-
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