
MA2311 ON: Online Calculus 1

Project 3: Applications of Derivatives

Directions: Each problem is worth 10 points. Each student is responsible for completing their own work. You are being graded

on

• The solutions and answers that you provide for the following problems (simply providing answers is not sufficient to

receive full credit),

• The neatness of your work - Your solutions need to be written in logical order and they must be readable by me,

• The problems need to be completed in the order they are assigned,

• Your solutions must be uploaded to the appropriate assignments tab in the correct format and your files must be named

correctly.

• Your solutions must be completed on separate sheets of paper (do not write your solutions on the project itself).

Failure to meet any of the above criteria will result in a loss of points.

Format: You may hand write your solutions to the problems, scan them as pdf’s (do not upload pictures of your work), and

upload them to “Assignments” within Falcon Online. If you upload multiple files, number the files in the order in which the

problems are completed. You also have the option of typing your solutions. If you choose this option ensure that your uploaded

file is either a pdf or a word document.

Naming of File: Each student’s uploaded file(s) should be named as: FirstNameLastName Project3. If you upload multiple files,

number them in the order in which you want me to read them as: FirstNameLastName Project3 1, FirstNameLastName Project3 2,

. . .. As an example, if I were uploading three files they would be named as

ErikSweet Project3 1.pdf, ErikSweet Project3 2.pdf, ErikSweet Project3 3.pdf
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PART A: Related Rates

1) Consider the formula V = πr2h, and suppose that each of the variables are functions of the variable t, which denotes time.

a. Use the concept of “related rates” to find an expression for
dV
dt

.

b. In regards to the formula from question (1), suppose you are given that at time t = 5, r = 25, h = 75, the rate of change of r

with respect to t
(

called
dr
dt

)
is 6, and the rate of change of h with respect to t

(
called

dh
dt

)
is 30. Plug these values into

the expression you found for
dV
dt

from question (1) to find the rate of change of v with respect to time t at t = 5.

c. Suppose that upon further research, you are able to determine explicit expressions for the variable r and h in terms of t.

That is,

r = 6t−5, and h = 3t2.

Use this new information to rewrite V as a function of t.

d. Use your answer form question (4) to determine V ′(t).

e. Note that r(t) and h(t) are such that r(5) = 25 and h(5) = 75. Plug t = 5 into the expression for V ′(t) you found in question

(4) and check if it is equal to the value you obtained in question (2).

2) Two carts, A and B, are connected by a rope 41 feet long that passes over a pulley P. The point Q is on the floor 13 feet directly

beneath P and between the carts. Cart A is being pulled away from Q at a speed of 3 ft/s. How fast is cart B moving toward Q at

the instant when cart A is 4 feet from Q?
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PART B: Riemann Sums

1) Estimate the area between the curve y = x3−2x2−8x and the x-axis for x ∈ [0,4] by using left endpoints and n = 2.

2) Repeat question (1) but this time use n = 4.

3) Express the integral ∫ 4

0
(x3−2x2−8x) dx

as the limit as n approaches infinity of a Riemann Sum.

4) Simplify your answer from question (3) as much as possible and then evaluate the limit.

5) Consider your answer to question (2) and your answer for question (4). Are they the same? How are they related?
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PART C: Optimization

1) Suppose that a particle travels along the path given by the equation

y = x2 + x+2.

a. Use the distance formula to express the distance between a point on the particle’s path and the point (−3,2). Represent

this distance as r(x) (namely, represent the distance as a function of x). Remember that if (x,y) is on the particle’s path,

y = x2 + x+2.

b. To find the closest point along the particle’s path to the point (−3,2), you must find the x-value that minimizes the distance

function you found in question (1). Find this x-value. Recall that a function attains a maximum or minimum value at

critical points.

c. Express the closest point on the particle’s path to the point (−3,2) as an ordered-pair.

2) A cone shaped paper 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.

A B

C

R
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