Physics 196  The Cosmic Universe Lab
Gustavus Adolphus College Fall 2018

Instructors: Tom Huber Darsa Donelan Jessie Petricka
Office: Olin Hall 209 Olin Hall 204 Olin 213
Telephone: 933-7306 933-6130 933-7314
Gustavus email: huber ddonelan [petrick

Lab Manual: PHY196 Lab Manual - Fall 2018
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Course Objectives

Exploration of physical laws relating to mechanics, optics, thermodynamics, and astrophysics
Exposure to modern laboratory techniques

Introduction to data analysis and uncertainties

Familiarization with the Vernier LabPro interface and Logger Pro software for computerized
data acquisition and analysis

Familiarization with SigmaPlot software and Modelfit plug-in for graphical analysis and least-
squares fitting

Development of writing skills for the preparation of laboratory reports

Course Policy and Evaluation

Lab Materials: Students should bring the lab manual and a calculator to each lab period.

Lab Attendance: Regular attendance at all labs is required. Students will be held responsible
for informing themselves of all announcements and assignments made in the laboratory
classroom as well as in the daily PHY 195 class meetings. Any last minute communications will
be by email. Each student will register for one lab section. Students must arrange with the
instructor in advance to attend another lab section or to schedule another time to perform the lab;
they may do so only for a valid health or school-related reason.

Pre-Lab Quizzes: Students are expected to be thoroughly familiar with the purpose and general
procedures of the experiment before coming to lab. Advance preparation is an absolute
requirement for the efficient use of the limited lab time. A pre-lab quiz will be given each week
either in class or via the WebAssign program (https://webassign.net). The due date/time for the
student's quiz responses will be 15 minutes before lab class begins each Wednesday (or
Thursday).

Lab Groups: Students will work in groups of two (or three). It is essential that ALL members
of the group are completely familiar with the measurements and the data analysis.

Work Performed During the Laboratory Period

a. Class Discussion: At the beginning of each lab period, your instructor will lead a class
discussion of the Warm Ups and Predictions sections of each problem.
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b. Lab Group Discussion and Solution Plan: Once it appears that the class understands the warm
ups and predictions, each assigned lab group will enter into a small group discussion to plan
their solution to the assigned problem. The result of this discussion will be the creation (on
the computer word processor) of a group solution and measurement plan as the first section
in a Lab Procedure and Analysis document.

c. Measurements and Recording of Procedures: Once your instructor has approved your
measurement/solution plan, your group will take the necessary measurements. In that process,
if your procedure deviates from your original plan, explain the needed changes in your Lab
Procedure and Analysis document.

d. Data and Data Tables: In the process of making and analyzing measurements, you will generate
data tables and graphs, including perhaps fitting of your data to mathematical models. Print
out a copy of each data table or graph and staple it to your Lab Procedure and Analysis
document before submitting everything at the end of the lab period.

e. Data Analysis and Results: Once the measurements are complete, analyze your data and
document the analysis in your Lab Procedure and Analysis document. A copy of the
completed Lab Procedure and Analysis document, with data tables/graphs attached, must be
handed in before you leave the lab. Your group will receive a single (shared) grade for the
Lab Procedure and Analysis document. You should also save a copy of that document son
that each member of your group can attach a copy to their one-page Problem Summary report.

6. Lab Reports:

a. Atthe end of every lab each student will be assigned to write up a summary of one of the
experimental problems. Your Problem Summary must present a clear and accurate
account of what you and your group members did, the results you obtained, and what the
results mean. A Problem Summary must not be copied or fabricated. (That would be
scientific fraud.) Copied or fabricated problem summaries will be treated in the same
manner as cheating on a test. Your Problem Summary should describe your experiences,
your observations, your measurements, and your conclusions. A description of the
Problem Summary format is given in the Lab Manual.

b. A lab report, including:
(1) a Cover Sheet (blank copies will be provided in lab, see sample below);
(2) a copy of your group’s Lab Procedure and Analysis document; and
(3) your One-Page Problem Summary
stapled together in that order, is due within two class days of the end of that lab.
(Wednesday lab reports are due on Friday; Thursday lab reports are due the following
Monday.) There will be a one-half-point-per-day penalty for summaries.

7. Evaluation:

There are three parts of your grade for each laboratory: (a) your online WebAssign pre-lab score; (b)
your group’s Lab Procedure and Analysis document; and (c) your One-Page Problem Summary.
Your Lab Procedure and Analysis document and Problem Summary will be graded and returned to
you at your next lab session.



8. Grades:
Lab Reports 100% A 94 - 100 C+ 74-78
(Including Pre-Lab Quizzes) A- 90-94 C 70-74
Observing Labs Included B+ 86 - 90 C- 66 - 70
B 82 -86 D+ 62-66
B- 78 - 82 D 58 - 62
9. Incompletes: A grade of incomplete will be given only for work not completed due to
circumstances beyond the control of the student.
10. Office Hours: Each instructor will post their scheduled office hours outside of their offices, but
it is always okay to ask questions anytime they are available.
11. Requesting Accommodations: Gustavus Adolphus College is committed to ensuring the full
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participation of all students in its programs. If you have a documented disability, or you think
you may have a disability of any nature (e.g., mental health, attentional, learning, chronic health,
sensory, or physical) and, as a result, need reasonable academic accommodation to participate in
class, take tests or benefit from the College’s services, then you should speak with Accessibility
Resources staff for a confidential discussion of your needs and appropriate plans. Course
requirements cannot be waived, but reasonable accommodations may be provided based on
disability documentation and course outcomes.

Accommodations cannot be made retroactively; therefore, to maximize your academic success
at Gustavus, please contact Accessibility Resources as early as possible. Accessibility Resources
(https://qustavus.edu/care/accessibility/) is located in the Center for Academic Resources and
Enhancement. Accessibility Resources Coordinator, Kelly Karstad, (kkarstad@gustavus.edu or
x7138), can provide further information.

Multilingual Student Support: Some Gusties may have grown up speaking a language (or
languages) other than English at home. If so, we refer to you as “multilingual.” Your multilingual
background is an incredible resource for you, and for our campus, but it can come with some
challenges. You can find support through the Center for International and Cultural Education’s
(https://qustavus.edu/cice/) Multilingual and Intercultural Program Coordinator (MIPC), Carly
Overfelt (overfelt@gustavus.edu). Carly can meet individually for tutoring in writing, consulting
about specific assignments, and helping students connect with the College’s support systems. If
you want help with a specific task (for example, reading word problems on an exam quickly
enough or revising grammar in essays), let your professor and Carly know as soon as possible.
In addition, the Writing Center (https://gustavus.edu/writingcenter/) offers tutoring from peers
(some of whom are themselves multilingual) who can help you do your best writing.

Mental Wellbeing: The Gustavus community is committed to and cares about all students.
Strained relationships, increased anxiety, alcohol or drug problems, feeling down, difficulty
concentrating, and/or lack of motivation may affect a student’s academic performance or reduce
a student’s ability to participate in daily activities. If you or someone you know expresses such
mental health concerns or experiences a stressful event that can create barriers to learning,
Gustavus services are available to assist you.
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You can learn more about the broad range of confidential health services available on campus
at https://qustavus.edu/counseling/ and https://qustavus.edu/deanofstudents/services/.

Title 1X: Sexual Misconduct Prevention and Resources: Gustavus Adolphus College
recognizes the dignity of all individuals and promotes respect for all people. As such, we are
committed to providing an environment free of all forms of discrimination including sexual and
gender-based discrimination, harassment, and violence like sexual assault, intimate partner
violence, and stalking. If you (or someone you know) has experienced or is experiencing these
types of behaviors, know that you are not alone. Resources and support are available; you can
learn more online at https://gustavus.edu/titleix/.

Please know that if you choose to confide in the lab instructors, they are mandated by the College
to report to the Title IX Coordinator, because Gustavus and them want to be sure you are
connected with all the support the College can offer. Although it is encouraged, you are not
required to respond to outreach from the College if you do not want to. You may speak to
someone confidentially by contacting the Sexual Assault Response Team (SART/CADA),
Chaplains, Counseling Center, or Health Service staff; conversations with these individuals can
be kept strictly confidential. SART/CADA can be reached 24 hours a day at 507-933-6868. You
can also make a report yourself, including an anonymous report, through the form
at https://gustavus.edul/titleix/.

Laboratory Schedule

Experiment Dates

Modeling Reality September 5, 6
Kinematics in One Dimension September 12, 13
Kinematics in Two Dimensions September 19, 20
Newton's Second Law September 26, 27
NO LAB — Nobel Conference October 3, 4
Reflection and Refraction October 10, 11
Lenses October 17, 18
Interference and Diffraction October 24, 25
Spectroscopy Oct/Nov 31, 1
Radioactivity November 7, 8
The Greenhouse Effect November 14, 15
NO LAB - Thanksgiving November 21, 22
HR Diagram of Star Clusters November 28, 29
Hubble’s Law December 5, 6

Observing Labs

Observing Lab 1 DUE October 12
Observing Lab 2 UE November 9
Observing Lab 3 DUE December 11
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PHY196 LABORATORY REPORT SAMPLE COVER SHEET

Laboratory Number and Title

Name

Date performed: Day/Time section meets:

Lab Partners' Names:

Problem # and Title:

Lab Instructor's Initials:

Grading Checklist Maximum Points
WebAssign PRE-LAB QUIZ: out of 20
LAB PROCEDURE and ANALYSIS (GROUP GRADE): 50

(measurement plan/procedute recorded, printed out and handed in before the end of lab
petiod, along with copies of tables and graphs made as data were collected, along with data
analysis)

SOLUTION PLAN and MEASUREMENT PROCEDURE
(plan cleatly stated before beginning measurements; procedure modified and
documented as needed)

DATA TABLES and/or GRAPHS (must be attached)

(clear and readable; units and assigned uncertainties cleatly stated)

DATA ANALYSIS and RESULTS

(results clearly indicated; correct, logical, and well-organized calculations with
uncertainties indicated; scales, labels and uncertainties on graphs; physics stated
correctly)

ONE-PAGE PROBLEM SUMMARY: 30

ORGANIZATION

(clear and readable; logical progression from problem statement through conclusions;
refer to lab procedure and analysis where necessary; correct grammar and spelling;
section headings provided; physics stated correctly)

CONCLUSIONS
(comparison to prediction & theory discussed with physics stated correctly ; possible
sources of uncertainties identified; attention called to experimental problems)

TOTAL 100




