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Course Code and Number: PHYS 232

‘ Number of Credits: 3 Course credit policy (105)

Course Full Title: Experimental Methods in Physics
Course Short Title (if title exceeds 30 characters):

Faculty: Faculty of Science

‘ Department (or program if no department): Physics

Calendar Description:

An introduction to the techniques involved in designing a physics experiment. There is an emphasis on electric circuits and
electrical measurements, but practical methodologies useful in all experimental physics courses are developed.

Prerequisites (or NONE): PHYS 112.
Corequisites (if applicable, or NONE): NONE
Pre/corequisites (if applicable, or NONE): PHYS 221.

Equivalent Courses (cannot be taken for additional credit)
Former course code/number:

Cross-listed with:

Equivalent course(s):

Note: Equivalent course(s) should be included in the calendar description by
way of a note that students with credit for the equivalent course(s) cannot take

this course for further credit.

Transfer Credit
Transfer credit already exists: [ ] Yes [X] No

Transfer credit requested (OReg to submit to BCCAT):
[J Yes [ No (if yes, fill in transfer credit form)

Resubmit revised outline for articulation: [] Yes [] No

To find out how this course transfers, see bctransferguide.ca.

Total Hours: 60
Typical structure of instructional hours:

Lecture hours

30

Seminars/tutorials/workshops

Laboratory hours

30

Field experience hours

Experiential (practicum, internship, etc.)

Online learning activities

Other contact hours:

Total

60

Special Topics
Will the course be offered with different topics?

[ Yes X No

If yes, different lettered courses may be taken for credit:
O No [ Yes, repeat(s) [] Yes, no limit

Note: The specific topic will be recorded when offered.

Maximum enrolment (for information only): 18

Expected frequency of course offerings (every semester,
annually, every other year, etc.): Annually

Department / Program Head or Director: Jeff Chizma

Date approved: November 17, 2017

Faculty Council approval

Date approved: December 1, 2017

Campus-Wide Consultation (CWC)

Date of posting: February 2, 2018

Dean/Associate VP: Greg Schlitt (Acting)

Date approved: December 1, 2017

Undergraduate Education Committee (UEC) approval

Date of meeting: February 23, 2018
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Learning Outcomes
Upon successful completion of this course, students will be able to:

Display competence with the connection and measurement of simple electronic circuits.

Automate the computation process with the aid of spreadsheets.

Design procedures for the measurement of experimental results.

Identify variables that might control the phenomenon being studied.

Control variables as part of designing a course of action in an experiment.

Design a lab from beginning to end and execute the lab to answer a specific question.

Devise or modify experiments to resolve disagreements with an expected model, differentiate between competing
models, search for and reduce hidden systematic errors, or further test a successful model.

e Judge whether or not a model fits a data set.

Prior Learning Assessment and Recognition (PLAR)
X Yes [] No, PLAR cannot be awarded for this course because
Evidence of industrial or related experience with sufficient overlap to the course material.

Typical Instructional Methods (guest lecturers, presentations, online instruction, field trips, etc.; may vary at department’s
discretion)

Core material is presented in lecture format; the material will be immediately re-enforced with hands-on work in a lab setting;
homework assignments will reinforce specific analysis techniques.

Grading system: Letter Grades: [X] Credit/No Credit: [] Labs to be scheduled independent of lecture hours: Yes [] No []

NOTE: The following sections may vary by instructor. Please see course syllabus available from the instructor.

Typical Text(s) and Resource Materials (if more space is required, download Supplemental Texts and Resource Materials form)

Author (surname, initials) Title (article, book, journal, etc.) Current ed. Publisher Year
. Data Reduction and Error Analysis for the Physical .
1. Bevington, P. Sciences, 3% Edition X McGraw-Hill 2002
2. Young and Freedman University P.h)./sms (any qalculus based first year text will ]
cover the minimum Physics

3. Taylor An Introduction to Error Analysis X University Science Books 1996
Required Additional Supplies and Materials (software, hardware, tools, specialized clothing, etc.)
Access to a computer with Excel or other spreadsheet program.
Typical Evaluation Methods and Weighting

Final exam: 20% Assignments: 20% Midterm exam: 10% Practicum: %

Quizzes/tests: % Lab work: 50% Field experience: % Shop work: %

Final Project: % Other: % Other: % Total: 100%

Details (if necessary):

Typical Course Content and Topics

Lectures:

Weeks 1-3: Introduction: Philosophy of experimental science; models vs. reality; measurements in physics labs; review of concepts of
voltage, current, and resistance. Basic computations for labs: mean, standard deviation, standard error of the mean; emphasize how
these concepts relate to actual data sets and can be used to reject or accept theories. Frequency response; general circuit rules.

Week 4 and throughout course: Introduction to Design: The process of defining a problem, breaking the problem into components, and
the iterative process of refining the steps to solve the problem will be discussed in in detail both in theory and with multiple examples. A
class will be devoted to discussing some of the possible projects the students are to design in their final project, along with providing
hints, suggestions, and other advice of general value.

Weeks 6-9: Introduction to testing a formula experimentally: using theory to estimate values; deciding on display of data; controlling
parameters. Using standard spreadsheet tools to do the “grinding” work associated with error analysis and error propagation; graphing
on a spreadsheet. Using graphs, statistical relationships, and estimation to refine an experiment.

Weeks 10-11: Elements of Electronics 2 and 3: Voltage dividers; filters; impedance matching, transformers and power supplies.
Introduction to the concepts of amplifiers and control.

Weeks 12-13: Introduction to instrumentation: Some types of common apparatus and techniques including limitations and advantages,
(e.g. VTVMs, Lock-in amplifiers, doing 4 point resistance measurements, bridge measurements.)
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Other common electronic devices will be introduced as time permits: this is a brief discussion of solar cells, various transducers, servo
motors and stepper motors. Emphasis will be on the array of things that can be done at the level of this course.

List of Potential Labs:

Lab 1: Use of Meters: Review of techniques; calculation of uncertainties; simple verification; format.
Lab 2: The oscilloscope: proper use of the digital storage scope and various functions.

Lab 3: RC circuits and filters.

Lab 4: LCR resonance.

Lab 5: Project 1: Mechanical lab with well specified goal, but no given procedures. This will take two weeks.
Lab 6: Optical lab.

Lab7: Power Supplies.

Lab8: Introduction to Amplifiers and Op-Amps.

Lab9: Project 2: A lab designed and implemented by the students. This will take two weeks.

Note: A midterm will be scheduled during one of the lab periods.
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