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Conceptual MC

- no calculators necessary

- typically use words or pictures 

(instead of numerical data)        

to describe a physical system



A chunk of ice at −20ºC is added to a 

thermally insulated container with very 

cold water at 0ºC.  What happens next?

(A) The ice melts until thermal equilibrium is 

established.

(B) The water cools down until thermal 

equilibrium is established.

(C) Some of the water freezes and the chunk 

of ice gets larger.

(D) Nothing happens.



Sample



MC in class

- look for compelling 

questions which are 

neither too easy nor too 

hard

- repeat for discussion 

or for retention



Suppose you drive to Edmonton 

(100 km away) at 200 km/h & 

return at 100 km/h.  What is your 

average velocity for the entire trip?

(A)  (A)  (A)  (A)  zero

(B)  (B)  (B)  (B)  150 km/h

(C)  (C)  (C)  (C)  less than 150 km/h

(D)(D)(D)(D) more than 150 km/h



Suppose you drive to Edmonton 

(100 km away) at 200 km/h & 

return at 100 km/h.  What is your 

average speedspeedspeedspeed for the entire trip?

(A)  (A)  (A)  (A)  zero

(B)  (B)  (B)  (B)  150 km/h

(C)  (C)  (C)  (C)  less than 150 km/h

(D)(D)(D)(D) more than 150 km/h



MC in class

- can use this to connect 

to a numerical problem 

(in seminars especially)

- can use this to predict 

the outcome of a 

demonstration



MC on exams

(1) Faster for students, allowing 

for a wider (and thus more 

accurate) survey of student 

knowledge than with numerical 

problems alone.



MC on exams

(2) Allows for coverage of 

qualitative topics that do not 

lend themselves to numerical 

problems.



MC on exams

(3) Addresses a wider range of 

learning styles and encourages 

broader student learning when 

preparing for exams.



MC on exams

(4) Helps to mitigate the 

common bimodal grade 

distributions encountered on 

physics exams.



MC on exams

(5) Faster marking, leading to 

faster turnarounds.



My exam format:

50 minute in-class midterm:

(I) 7 MC (35%)

(II) 1 Written Response (15%)

(III) 2 Numerical Problems 

(25% each)



My exam format:

3 hour final exam:

(I) 14 MC (28%)

(II) 2 Written Response (12%)

(III) 6 Numerical Problems 

(10% each)



Lots of MC…

Midterms: 14

Final exam: 14

Previous/sample exams: 28

Clickers: ~40

TOTAL: ~100TOTAL: ~100TOTAL: ~100TOTAL: ~100



My MC collection
With acknowledgements to:

- Paul Hewitt (“Figuring Physics” & arborsci.com)

- Monash University (“Questions without numbers”)

- Ohio State University

- Force Concept Inventory

- Eric Mazur (“Peer Instruction”)

- Randy Knight (various books)

- Adam Sarty

- Various CAP talks over the past decade



My MC collection

Based on four major courses:

• Mechanics (232)

• Waves, Thermodynamics, and 
Optics (173)

• Electricity & Magnetism (113)

• Modern Physics (126)



Mechanics

(1) Introduction

(2) Kinematics

(3) Dynamics

(4) Energy & Momentum

(5) Rotational Motion



Introduction samples



Kinematics sample



Dynamics sample



Energy & Momentum samples



Rotational Motion samples



W, T, & O

(1) Waves

(2) Thermodynamics

(3) Optics



Waves samples



Thermodynamics sample



Optics sample



E & M

(1) Electricity & 

Magnetism



E & M samples



Modern Physics

(1) Relativity

(2) Pre-Quantum

(3) Quantum



Relativity samples



Pre-quantum sample



Quantum samples



My MC collection

Question formats:

(1) Plain text + JPG files

(2) PDF documents

(no answers)



My MC collection

Terms of Sharing:

(1) Instruction or Research

(2) All initial requests to me

(3) Modifications & limited 

access for your students OK



My MC collection

For access, e-mail:

irb@augustana.ca

(~2MB for 12 zipped PDF files)


