
Math 171 Group Worksheet 4
on Chapter 4 beginning ideas

Due Tuesday, October 30, 2018

One submission per group. Grade will be based on mathematical processes, precision, proper notation and
participation. Make sure to write legible and explain your steps.

Problem 1. In this problem, we will explore Newton’s Method a little.

What are all of the roots (zeros) of the function f(x) = sin(x)?

Using a random number generator, find a number to the thousandths place for a number
between 1.700 and 1.900, eg. 1.834. This will be your initial guess x1. One way to do this is to
use the website:

(https://andrew.hedges.name/experiments/random/)

to generate a random number between 1700 and 1900 and then move the decimal point to the
correct spot.

Set up the equation that you will need to iterate for finding the roots of f(x) = sinx.

On a single axis, graph both the sine curve (in radians) and the line associated with finding
the guess x2. Make sure to label the location of x2 on the graph.

Add to your picture the line associated with finding the guess x3 and label the location of x3.

Which root will your initial guess eventually find?

Have each member of your group randomly generate 10 numbers to the thousandths place
between 1.700 and 1.900. You will use these numbers between 1.7 and 1.9 as initial guesses for
Newton’s method to complete the following chart. It may be useful to use the calculator on
this webpage (https://keisan.casio.com/exec/system/1244946907) or some other technology.

The member who does the calculation goes into
the Name column. The randomly generated
numbers go into the Initial Guess column. The
root that Newton’s Method finds will be entered
into the Root column and the Color is deter-
mined by the criteria to the right.

Name Initial Guess Root Color

Veronica 1.834 2π Red

π → Blue
2π → Red
Other → Black

3π → Green
4π → Purple

For each data point, put a colored dot at the location of the initial guess on the number line.

1.70 1.71 1.72 1.73 1.74 1.75 1.76 1.77 1.78 1.79 1.80 1.81 1.82 1.83 1.84 1.85 1.86 1.87 1.88 1.89 1.90

1.834

Do you notice anything about the pattern of colors in the number line?

Grading on Problem 1 will be on the following criteria:
Item Criteria Points

1. Set up of Newton’s Method is easy to follow and correct. 4

2. Graphical interpretation of Newton’s Method is accurately labeled. 4

3. Data is presented in a concise matter with accurate information. 4

4. Colored number line is accurately drawn based on data. 4

5. The problem is well-organized and easy to follow. Computations are presented neatly by hand
or typed.

4

Participation Multiplier (full=1, some =0.5, very little=0)

1



Problem 2. In 1613, Kepler bought a barrel of wine for his wedding but questioned the
method the wine merchant used to measure the volume of the barrel and thus determine the
price. The price for a barrel of wine was determined solely by the length L of a dipstick that
was inserted diagonally through a centered hole in the top of barrel to the edge of the base of
barrel.

In consequence, afterwards Kepler set out to find the proportions that optimize the volume of
such a barrel. Suppose that the wine barrel is a cylinder as shown. Determine the ratio of the
radius r to the height h of the barrel that maximize the Volume of the barrel subject to the
wetted length L of the dipstick is fixed.

Grading on Problem 2 will be on the following criteria:
Item Criteria Points

1. Sets up correct function with domain and constraint. 4

2. Finds derivative accurately and with correct notation 4

3. Finds critical points correctly. 4

4. Verifies that the critical point is the absolute maximum. 4

5. Answers the question asked. 4

Participation Multiplier (full=1, some =0.5, very little=0)

2


