How MWrite Prompt 1: 4 Single Bound

You are working with a biologist from Saint Louis University, Dr. Hopskip, who is interested in
studying the movements of a new species of flea. These interesting little insects cannot fly. Instead,
they are known to leap large distances, sometimes further than 1 meter. You have joined

Dr. Hopskip’s research team to help provide insight into the physics that governs how these fleas
move.

Dr. Hopskip has recently gathered new data and emailed you. You can view the email below.
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Surprising Flea Jump

Abigail Hopskip <hopskip@stlouisu.edu= & 1013 AM (6 minutes ago)  ¥r 4w

to me ~

Good morning [N

Yesterday in the lab, | was able to capture a slow motion video of one of our new fleas jumping. As you are aware, these fleas are
part of a species recently discovered two weeks ago; Xenophillys cerritulus. These fleas arrived last week, so this was actually the
first slow motion video taken of them.

In my experiment, the flea jumped 1 meter. This is not unheard of for fleas. However, as we disscussed during our group meeting
the other day, the tests we performed locking for resilin came back negative. These fleas don't have the protein that stores the
energy and jumping power that other flea species, like Ctenocephalides felis, need to have in order to jump these large distances.
Since Xenophyllys cerritulus do not have resilin proteins, we are hoping to discover what biological mechanisms they do use to
make these large leaps.

Not only is the biology of these fleas weird, but their movement was surprising to me as well. | plotted the motion on a graph
(attached below), marking where the flea was at each 20 millisecond interval. | need you to take a look at it, and give me an
explanation of whats going on. | really haven't had a physics course since my undergrad days, but | remember that things
launched from the ground should move in some sort of arc, like the St. Louis Arch. What causes that anyhow? | vaguely recall that
things on Earth should only accelerate downward, is that right? Which way is acceleration at the beginning? What about at the
top? | don’t know, but in any case, the flea’s movement is weird, it doesn'’t look like the Arch. What's different about this — why
does it look different?

Oh, and if you are able to give us any estimates on the velocity of these fleas that would be very helpful in narrowing down what
Xenophillys cerritulus use instead of resilin. The velocity at the beginning and at the highest part should be what we would need!

Thank you for your help.

Best,
Dr. Hopskip
P.S. Since you are new to St. Louis, I've attached a picture of the Arch below. If you haven't been, you should go check it out!

Dr. Abigail Hopskip

Saint Louis University

Charles Darwin Professor of Biological Sciences

Joint Professor of Biology and Chemistry at Cambridge University

You must respond to Dr. Hopskip’s email respectfully, using your knowledge of physics. The graph
and picture that were attached to her email are included on the next page.
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In your response be sure to...
® Describe how the shape of the flea’s motion is different from what Dr. Hopskip expected.
® Comment on the differences between the accelerations of the flea’s actual motion and the
motion that Dr. Hopskip expected, and explain why this might explain the different shapes.
® Describe the direction of acceleration early in the flea’s jump (after it left the ground) and at
the highest point of the trajectory.
® Estimate both the flea’s initial velocity and the velocity at the highest point of the trajectory.

Keep in mind...

Make sure to convey your physics understanding clearly and precisely

Do not include your name (to preserve anonymity for peer reviews)

Stay within 300-500 words

Write your response to resemble the body of an email

Use an appropriate tone of voice for your role and audience

Outside sources are not needed, but if used, please cite them in a citation style of your
choice



Physics 140: M-Write Rubrics

First Draft Rubric (6 points — 15%)

not an expert would
understand the
physics.

e Response takes
into account
audience’s physics

not an expert would
have difficulty
understanding the
physics.

e Response does not
take into account

Physics 4 Points 3 Points 2 Points

Concepts

(max. 3) Attempts to address all | Attempts to address most | Attempts to address few
of the “Be sure to's...” of the “Be sure to’s...” of the “Be sure to’s...”
1 Point 0 Points

Audience

Awareness | ® Writingisclear,so | e Writing is confusing,

(max 2) someone who is so someone who is

background. audience’s physics
background.
Conciseness | 1 Point 0 Points

(max 1)

Response is within 300
to 500 words while
staying relative to the
prompt.

Response is outside of
300 to 500 words and
strays away from the
prompt.

Peer Review Rubric (8 Points — 20%)

5 Points 4 Points 3 Points
Content of
Review All responses are... Most responses are... Few responses are...
(max. 5) e relevant to the e relevant to the e relevantto the
question. question. question.
e helpful and e helpful and e helpful and
respectful. respectful. respectful.
e specific and use e specific and use e specific and use
examples from text. examples from text. examples from text.
Thoroughness | 3 Point 2 Points 1 Points
(max. 3)

All responses to each
question are longer
than 30 words.

Most responses to each
question are longer than
30 words.

Few responses to each
question are longer than
30 words.




Revised Draft Rubric (26 Points — 65%)

someone who is not
an expert would
understand the
physics.

e Response takes into
account audience’s
physics background.

e Minimal equations
are used to explain
physics concepts.

confusing, so
someone who is not

an expert would have

difficulty
understanding the
physics.

e Response attempts
to take into account
audience’s physics
background.

e Equations are
sometimes used to

Physics 15 Points 12 Points 9 Points

Concepts

(max. 15) Accurately addresses all | Accurately addresses Accurately addresses
of the “Be sure to’s...” most of the “Be sure few of the “Be sure

to’s...” to’s..”

Audience 5 Points 3 Points 0 Points

Awareness

(max. 5) e Writing is clear, so e Writing is sometimes | @ Writing is

confusing, so
someone who is
not an expert would
not understand the
physics.

e Response does not
take into account
audience’s physics
background.

e Equations are used
to explain physics
concepts a majority

e Clear revisions have
been made that
actively improve on
the First Draft.

e Corrections are
made to physics
concepts (if
applicable).

e Correct explanations
are improved upon
to be more clear and
precise.

e Some revisions have
been made that do
not always improve
on the First Draft

e Corrections are made

to physics concepts
(if applicable).

e The correct
explanations are not
improved and do not
become more clear
or precise.

explain physics of the time.
concepts.
Conciseness | 1 Point 0 Points
(max. 1)
Response is within 300 Response is outside of
to 500 words while 300 to 500 words and
staying relative to the strays away from the
prompt. prompt.
Revision 5 Points 3 Points 0 Points
(max. 5)

e No revisions have
been made.




