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PHY131H1F - Class 36

Today:

Course Review

Liquid Nitrogen Demonstration

Final Bonus TeamUp Quiz

Final Assessment

• There will be a Final Assessment in this course on Thursday, Dec. 17.   

• You will be able to find it on Quercus under a new module called “Final 

Assessment”

• The format will be a 30 minute multiple-choice test, followed by a 10 minute

break, then a 35 minute 2-question written answer assignment to be 

submitted on crowdmark.  Half of your final assessment mark will come from 

the multiple choice part, and the other half will come from the written answer 

part.

• The timing will be as follows (all Toronto time EST):

• 7:10-7:45pm, 10 Multiple Choice Questions.  The window of availability is 35-

minutes, but the timer is set for 30 minutes maximum.

• 7:45-7:55 break

• 7:55-8:30pm, 2 Written Answer Questions.
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Final Assessment
• Thursday, Dec. 17, 7:55-8:30pm, 2 Written Answer Questions.

• You must follow the four-step problem solving strategy as given in Etkina and 

followed throughout this course, writing your answers out on the Answer 

Template Sheet or a reasonable facsimile. 

• Each will be from one of the following five chapters:

• Ch. 5: Circular Motion

• Ch. 6: Impulse and Linear Momentum

• Ch. 9: Rotational Motion

• Ch. 10: Vibrational Motion

• Ch. 11: Mechanical Waves

• Each question will begin by stating the chapter, so you will know which of 

these five to use.

Ch. 5: Circular Motion     Written Question Rubric

1. Sketch and translate

– Sketch the situation, list and label known and 

unknown information.

– Choose the system.

– Identify the unknown that you need to find.

2. Simplify and diagram

– State important assumptions and simplifications you 

can make – ie pointlike object, constant speed 

circular motion.

– Draw a force diagram for the system, and a 

coordinate axis.  You may want to label the direction 

of acceleration, or the radial direction toward the 

center of a circular path.

– Force diagrams must include labeled forces with the 

"1 on 2" subscripts, where 2 is the system under 

consideration, and 1 is the various external objects 

providing the force.  

3. Represent mathematically

– Using your representation in Step 2, write down the 

important equations using Newton’s second law.

– You may drop the "1 on 2" subscripts for this step, if 

you wish.

– Do not plug in numbers immediately.

4. Solve and evaluate

– Rearrange the equations and solve for the unknown 

quantity.

– Substitute known values for variables and include 

units.

– Clearly indicate your final answer, using the 

appropriate number of significant digits.

– You must evaluate your answer by comparing its 

magnitude with something else, or stating whether 

the sign, units, limiting cases are reasonable.
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Ch. 6: Impulse and Linear Momentum       Written Question Rubric

1. Sketch and translate

– Sketch initial and final states, include appropriate 

coordinate axes. 

– Decide what is in your system.

– List and label known and unknown information.

– Identify the unknown that you need to find.

2. Simplify and diagram

– State important assumptions and simplifications you 

can make.

– State if there are any important external impulses 

exerted on the system.

– Draw an impulse-momentum bar chart for the 

system for a chosen direction. 

3. Represent mathematically

– Use the bar chart from step 2 to apply the 

generalized impulse momentum principle along the 

chosen direction.  

– Each nonzero bar becomes a nonzero term in the 

equation.

– Do not plug in numbers immediately.

4. Solve and evaluate

– Rearrange the equations and solve for the unknown 

quantity.

– Substitute known values for variables and include 

units.

– Clearly indicate your final answer, using the 

appropriate number of significant digits.

– You must evaluate your answer by comparing its 

magnitude with something else, or stating whether 

the sign, units, limiting cases are reasonable.

Ch. 9: Rotational Motion      Written Question Rubric

1. Sketch and translate

– Sketch the situation, list and label known and 

unknown information.

– Choose the system.  Label the axis of rotation.

– Identify the unknown that you need to find.

2. Simplify and diagram

– State important assumptions and simplifications you 

can make 

– Draw an extended force diagram for the system, 

showing the direction of external forces as well as 

where on the object they are applied. Include 

coordinate axes and the axis of rotation.  Label your 

definition of positive angular variables.

– Force diagrams must include labeled forces with the 

"1 on 2" subscripts, where 2 is the system under 

consideration, and 1 is the various external objects 

providing the force.  

3. Represent mathematically

– Using your representation in Step 2, write down the 

important equations using Newton’s second law and 

Newton’s second law for rotation.

– You may drop the "1 on 2" subscripts for this step, if 

you wish.

– Do not plug in numbers immediately.

4. Solve and evaluate

– Rearrange the equations and solve for the unknown 

quantity.

– Substitute known values for variables and include 

units.

– Clearly indicate your final answer, using the 

appropriate number of significant digits.

– You must evaluate your answer by comparing its 

magnitude with something else, or stating whether 

the sign, units, limiting cases are reasonable.
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Ch. 10: Vibrational Motion      Written Question Rubric

1. Sketch and translate

– Sketch the situation, list and label known and 

unknown information.

– Choose the system or systems of interest.

– Identify the unknown that you need to find.

2. Simplify and diagram

– State important assumptions and simplifications you 

can make – ie ideal spring, negligible friction.

– Represent the process using force diagrams and/or 

bar charts as needed. 

3. Represent mathematically

– If necessary, use SHM kinematics equations to 

describe the motion.

– If necessary, use force diagrams to apply Newton’s 

second law to the problem, or work-energy 

principles if bar charts were used in step 2.

– If necessary, use expressions for period of SHM for 

an object attached to a spring, or a pendulum.

– Do not plug in numbers immediately.

4. Solve and evaluate

– Rearrange the equations and solve for the unknown 

quantity.

– Substitute known values for variables and include 

units.

– Clearly indicate your final answer, using the 

appropriate number of significant digits.

– You must evaluate your answer by comparing its 

magnitude with something else, or stating whether 

the sign, units, limiting cases are reasonable.

Ch. 11: Mechanical Waves      Written Question Rubric

1. Sketch and translate

– Sketch the situation, list and label known and 

unknown information.

– Choose the system or systems of interest.

– Identify the unknown that you need to find.

2. Simplify and diagram

– State important assumptions and simplifications you 

can make.

– Draw history graphs (y vs t) or snapshot graphs (y vs 

x) to represent the waves as necessary.

3. Represent mathematically

– Represent the problem using mathematical 

relationships between physical quantities.

– Do not plug in numbers immediately.

4. Solve and evaluate

– Rearrange the equations and solve for the unknown 

quantity.

– Substitute known values for variables and include 

units.

– Clearly indicate your final answer, using the 

appropriate number of significant digits.

– You must evaluate your answer by comparing its 

magnitude with something else, or stating whether 

the sign, units, limiting cases are reasonable.
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Review: Angular Acceleration
• Angular acceleration  is the rate of change of 

angular velocity.

𝛼 ≡
∆𝜔

Δ𝑡

This is related to the tangential 

component of the acceleration:

𝑎𝑡 = 𝛼𝑟

Review: Radial Acceleration
• Every curved path can be approximated at a point on 

the curve as being part of a circle of radius r.

In order to stay on the curved 

path, the radial component of 

your acceleration (toward the 

centre of the circle) must be:
r = 75 m

r = 410 m

r = 730 m

𝑎𝑟 =
𝑣2

𝑟
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Review: Rotational Inertia

• For a system of discrete masses, 

the rotational inertia is the sum of 

the rotational inertias of the 

individual masses:

  
I = m

i
r

i
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TeamUp Time!!

• Today you will be doing three multiple choice questions as a 

team of 2-4 students in your Practicals Pod.

• Your pod-team shares the mark!

• Right now you should open Microsoft Teams and someone 

(most recent Facilitator) should place a video call to all 3 or 4 

members of your Pod-Chat.
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Now: TeamUp! You have 15 minutes
• The first step is to decide who will be the TeamUp Driver

• All students must log-in to Quercus  [You will now have three windows open: my 

zoom lecture, Microsoft Teams, and Quercus]

• Non-drivers: Wait! 

• Driver: Go to the TeamUp Quiz Bonus Course Review, click Go to Tool, then Create 

a Group.  Let everyone in the Breakout Room know the session ID.  Then WAIT –

don’t drive off alone!

• Non-drivers: Once you get the session ID, go to the TeamUp Quiz in this module, 

click Go to Tool, then Join Session and type the ID you were given.

• Once everyone in your room arrives in TeamUp, start going through the questions.  

Please achieve consensus before the driver submits.  

• YOU MAY BEGIN! I’m going to go on mute for 15 minutes.  Note: if your pod-mates 

are available on Microsoft Teams right now, go to the PHY131 Help Centre and I’ll 

set up breakout rooms there. Zoom Meeting ID: 938 0964 2256,   Passcode: 723874

A steel square frame is 1 m x 1 m in size, and 

weighs a total of 4 kg.  It can be thought of as 4 

connected steel bars, each of mass 1 kg (one on 

top, one on the right, one on the bottom, and one 

on the left).  If it is rotated around an axis which 

passes through its centre and which goes through 

its plane, what is its rotational inertia?

A. 0.1 kg m2

B. 0.7 kg m2

C. 1 kg m2

D. 2 kg m2

Question 1 Discussion

1 m

1 m

steel frame
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A stationary bike has a wheel that rotates while its axis of rotation 

does not move.   The wheel has a rotational (angular) acceleration 

which is constant, and not zero.  Which of the following statements 

is true for a point on the outermost part of the wheel?

A. The magnitudes of the tangential acceleration and radial 

acceleration are both constant, and not zero.

B. The magnitude of the tangential acceleration is changing with 

time, but the magnitude of the radial acceleration is constant.

C. The magnitude of the tangential acceleration is constant, but the 

magnitude of the radial acceleration is changing with time.

D. The magnitudes of the tangential acceleration and radial 

acceleration are both changing with time.

Question 2 Discussion

Earth’s orbit around the sun has a semi-major axis of r = 1.5 × 10^8 

m, and a period of T = 3.2 × 10^7 s.  If a new planet was discovered 

in our Solar System, with an orbit whose period was T = 1.6 × 10^7 

s, what would you expect would be the semimajor axis of this new 

planet’s orbit?

A. 0.19 x 10^8 m

B. 0.38 x 10^8 m

C. 0.75 x 10^8 m

D. 0.95 x 10^8 m

Question 3 Discussion
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You walked half the distance to school at a speed of 1.0 m/s, and 

you ran second half of the distance at a speed of 4.0 m/s. What was 

your average speed?

A. 1.6 m/s

B. 2.0 m/s

C. 2.5 m/s

D. 3.0 m/s

Question 4 Discussion

Physics is So Much More than Just a 

Course!

https://www.physics.utoronto.ca/research/
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Superconductivity
• For some materials, the resistivity vanishes at some low 

temperature; they become Superconductive. 

Superconductors have the ability to conduct electrical 

current with no resistance(!!!), thus no loss of energy.

The Physics behind Superconductivity…

• A metal can be imagined as a lattice of positive atomic nuclei. 

• Electrons moving through the lattice constitute an electric current. 

• Normally, the electrons repel each other and are scattered by the 
lattice, creating resistance.   

• In superconductors, the flow of electrons is different. 

• Atomic lattice vibrations force the electrons to pair up into teams 
(COOPER PAIRS) that can pass all of the obstacles which 
caused resistance in the conductor.
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Animation of Cooper pairs

Meissner Effect

T > Tc

• If a superconductor is cooled below its critical 
temperature while in a magnetic field, the magnetic field 
surrounds but does not penetrate the superconductor.

• The magnet induces current in the superconductor 
which creates a counter-magnetic force that causes the 
two materials to repel.

T < Tc
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…it’s been weird!

▪ I have really enjoyed all of my interactions with each of 

you throughout the semester.

▪ I installed the snapchat app on my phone a couple of 

days ago and chose jasonjbharlow as my name, but I still 

don’t understand what’s going on there.  Perhaps I’m too 

old to figure it out?

▪ If you haven’t done it, please check your utoronto email, 

respond to the course_evaluations email and evaluate 

me! 

▪ Please email me ( jharlow@physics.utoronto.ca ) with any 

questions.  Keep in touch!  When COVID is over please 

stop by my office if you’d like – I’m in MP127 which is 60 

St. George St. first floor North wing.

Goodbye!
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