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Workshops

An important component of Math 151 and Math 152 courses is the workshop meeting. This
word is used for the combination of problem-solving in small groups during class, followed
by a write-up that explains the work and how it relates to the problem at hand. Write-
ups are graded for both mathematical accuracy as well as the explanation of the work done.
Problems in workshops may either be more directed at real-world applications than textbook
problems (for example, applications of calculus to physical problems) or may be designed
to dispel common misconceptions that generally arise in learning specific topics. Workshop
problems may also pull from knowledge across different topics within current or previous
courses.

The workshops serve many purposes. Workshops cover a myriad of problem-solving tech-
niques and methods that students will encounter during quizzes and exams. The workshop
environment provides a less stressful setting where students can engage with fellow classmates
on improving these skills. Secondly, workshop write-ups emphasize the need for clear and
concise communication that describes the mathematical computations needed to solve the
given problem. The ability to write coherent technical documents will be useful throughout
careers in a wide variety of disciplines.

The next pages contain two sample workshop problems as well as their solutions. The
examples represent two of the main types of problems you will see in workshops: applications
of physical problems and targeting misconceptions. The reader is encouraged to think about
the solution to each of these problems before reading the sample write-up.
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Sample workshop problem 1

Problem Statement. In this problem, we will explore quadratic functions and their roots.

(a) Consider the function f(x) = x2 + 4x + c. For what values of c does this function have
no roots? A double root? Two distinct roots?

(b) Why do your answers to the first part make sense? Consider the graph of the function
g(x) = x2 + 4x. What are we doing to the graph of this function by changing c?

(c) Now, consider the function f(x) = x2 + bx + 4. For what values of b do we have no
roots? A double root? Two distinct roots?

(d) What about the function f(x) = x2 + bx− 4? Answer the same questions here.

You should try the problem yourself before reading the solution.
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Sample solution 1

(a) From the quadratic formula, we know that the roots of f(x) will be at

x =
−4±

√
(4)2 − 4(1)(c)

2(1)
= −2±

√
4− c

Thus, we know that f will have no roots for c > 4 (because the expression 4− c under
the square root will be negative), a double root for c = 4, and two roots for c < 4.

(b) These answers make sense because if we make c larger, we shift the graph of f upwards.
Since the graph is a parabola facing upwards, the graph will go from crossing the x-axis
twice (for c negative), to touching it exactly once (when the vertex is on the x-axis), to
not touching it at all (when the vertex is above the x-axis).

(c) For this function f , we know that the roots will be at

x =
−b±

√
b2 − 4(1)(4)

2
= − b

2
±
√
b2 − 16

2

Looking at the expression b2− 16 under the square root again, we see that there will be
two solutions for x (and so two roots to the quadratic function) when b2 > 16, or |b| > 4,
exactly one root when |b| = 4, and no roots for |b| < 4.

(d) For this last example, we get that the roots should be at

x =
−b±

√
b2 − 4(1)(−4)

2
= − b

2
±
√
b2 + 16

2

In the case, the expression b2 + 16 under the square root is always positive, so there are
always two distinct roots, no matter the choice of b.
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Sample workshop problem 2

Students in a Calculus class were given the following problem to solve:

Simplify the following expression
e2 ln (4)+1

Your answer should have as few and as simple exponents as possible.

First, figure out the correct solution to this problem.

Secondly, there are four incorrect student solutions given below. For each of them, write a
sentence or two about what the student did wrong and what they can do to make sure they
get this problem correct in the future.

Student A
e2 ln (4)+1 = 2 · 4 + 1 = 9

Student B
e2 ln (4)+1 = e2eln (4)e = 4e3

Student C
e2 ln (4)+1 = eln (16)+1 = 16 + 1 = 17

Student D
e2 ln (4)+1 = e2 ln (4)e = 2 · 4e = 8e

You should try the problem yourself before reading the solution.
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Sample solution 2

The correct solution is
e2 ln (4)+1 = eln (16)e1 = 16e.

1. Student A canceled the logarithm and exponential functions without first simplifying
the expression to be of the form elnA, which is the only way these expressions can be
cancelled.

2. Student B used exponential properties incorrectly, separating e2 ln (4) as e2eln 4.

3. Student C did the ln (16) term correctly, but simplified eln (16)+1 as eln (16)+1 incorrectly.

4. Student D handled the +1 appropriately, but simplified e2 ln (4) as 2 ·4 incorrectly. Stu-
dent D needed to put the 2 inside the logarithm before cancelling out the exponential
function.
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Comments on the solutions

Structuring the write-up

Calculus contains a lot of powerful tools that can be used to solve a wide variety of problems.
Within a single physical situation, there may be multiple problems that could be set up and
solved using calculus. It is very important in this context to make sure that you are answering
the questions that are asked. Making up your own questions and answering them (unless
that is the point of the workshop) is unacceptable both in terms of these workshops and in
the work world.

Each workshop may have a slightly different form, but the general ideas should be the same.
You should have a few sentences for each question (except for parts of questions that request
otherwise) and all the mathematical steps needed to support your conclusions. If asked to
provide an explanation, you should do so in a complete but concise manner. You are also
encouraged to ask your instructor questions about the workshop.

Words and exposition

For all of your workshop problems, you should explain the most important steps and con-
clusions in words. You do not need to explain every step of the problem (“I divided both
sides of the equation by 5 to get...” is not necessary) but an important group of steps should
have sentences before and/or after to explain it (“Combining the previous two equation, we
get that...” and “Thus, the formula for g(x) is...”).

It is important that your communication is understandable. The ability to clearly convey
ideas is something that will be vital throughout your career. Your workshop write-up should
provide the solution and explain the process you used to solve the given problem in a concise
manner. (Keep in mind: you can lose points for writing too much detail; when it comes to
good writing, more is not necessarily better.) You should always use complete sentences in
your exposition. Sometimes your sentences will be entirely English statements, a mixture
of English words and mathematical expressions, or completely comprised of mathematical
expressions. While you may feel like math and English shouldn’t mix, being able to explain
technical procedures clearly and completely is something that will be useful for you in the
future.

Pictures

Clearly labeled graphs and pictures are extremely useful parts of technical exposition. When
pictures or graphs are requested, they can either be included as images drawn on a computer,
or as a careful sketch by hand. You are welcome to view the graph on a computer and then
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draw it onto your assignment. Any of the computer systems or a graphing calculator can be
used to draw these graphs before you add them to your assignment. If the graph is simple,
like the parabolas in the first example, you can also just sketch them by hand. Be sure that
your graphs are drawn with an appropriate scale to illustrate the facts you are trying to
show. You should also give the same care if the problem has a diagram that helps to explain
the situation. Draw the diagram carefully and label the parts of the diagram that show up
in your solution.

Technology

Some workshop problems will involve more numerical computations than the examples pre-
sented earlier, and these computations should be carried out using a calculator or computer.
It is not necessary to write out all the steps for plugging in numbers. For example, if you are
plugging a point into a function, you can just write that f(3) = 15.6 and leave it as that.
We know you have access to calculators and computers to do that part for you.

Appearance and turning in work

The work you turn in for the workshop should be legible. You may type your work using
a word processor (e.g., Microsoft Word, Open Office, TeX, LaTeX, etc.), or you may write
it on a pen-and-tablet program (e.g., OneNote, Apple Notes, etc.), or you may write it on
paper and scan it. Cross-outs, erasure marks, white-out, etc., should be kept to a minimum
in your final work product. If your work is not legible or very difficult to read, your instructor
may give you a zero on the assignment even if the work is correct.

If you decide to write your workshop write-up on paper, you can either use the scanners
available in the campus libraries or a phone app like CamScanner or Tiny Scanner. This will
allow you to merge all of the pages of your work into a single file to turn in. They will also
do a better job of making sure your work is legible than just using your phone’s camera.
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