
November 26, 2020

Physics 111 - Lecture 12
Do not draw in/on this box!

You can draw here

You can draw here

You can draw here

GET READY: Go here and make sure you see the “Are you Ready” Sli.do Q 
Canvas -> Course Content -> Lecture (under Week 9 - Chapter 8)



Reminders/Announcements

- Lab related: 

- Lab 7 and 8 are the same as last year; highly 
recommend you come to the scheduled lab and work 
on the analysis with the TA 

- Report Sheet 8 is due 3 days after Lab 8! 

- Department has decided Physics 111 and 112 Labs will 
NOT be evaluated this term (for several reasons)



Reminders/Announcements

- Test/Bonus Test structure vs. 1 or 2 midterms (LL 5)



Reminders/Announcements

- Student Stress and anxiety measures over the term (LL1-8)



Reminders/Announcements

- Next week: Review sessions (recorded) by me and two TAs 

- Submit your questions that you want us to do a worked 
example of by Tuesday on Piazza! 

- Review session will likely be on Friday morning… 

- It will be recorded



Reminders/Announcements

- A present for you all…



Reminders/Announcements

(Note: for full disclosure, I am definitely tricking you into doing 
more physics problems for extra marks so you can be more 

prepared for the final so you can get a better mark!) 

This is OPTIONAL! If you have other courses you’re struggling 
more in, obviously spend this time there rather than trying to 

get an extra few marks on HW or Tests



Reminders/Announcements
Homework 

(due Thurs 6 pm)
Test/Bonus Test 

(Thurs 6pm - Sat 6pm)
Learning Log 

(Sat 6pm)
Week 1 - - -
Week 2 HW01 - Intro to Mastering Physics Test 0 (not for marks) Learning Log 1

Week 3 HW02 - Chapter 2 
HW03 - Chapter 3 Test 1 (on Chapters 2 & 3) Learning Log 2

Week 4 HW04 - Chapter 4 Bonus Test 1 Learning Log 3
Week 5 HW05 - Chapter 5 Test 2 (on Chapters 4 and 5) Learning Log 4
Week 6 N/A N/A N/A
Week 7 HW06 - Chapter 6 Bonus Test 2 Learning Log 5
Week 8 HW07 - Chapter 7 Test 3 Learning Log 6

Week 9 HW08 - Chapter 8 Bonus Test 3 Learning Log 7

Week 10 HW09 - Chapter 9 
(deadline extended)

Test 4 (window moved to Sun Nov 15 
- Tues Nov 17 due to Fall mini-break) No Learning Log

Week 11 HW10 Bonus Test 4 Learning Log 8
Week 12 HW 11 Test 5 Learning Log 9

Week 13 No HW!!! Bonus Test 5 Learning Log 10



Final Exam Information



The moment you've all been waiting for. Here is what I can tell you now. 

The final exam will: 

Final Exam Info

• be conducted on Canvas (most likely). 
• be scheduled and a sit-down exam 
• have the same rules as Tests (but no test window) 
• include multiple choice questions (similar to Tests). 
• include short answer questions (similar to Test & Practice Qs). 
• require you to solve some problems with symbols/algebra. 
• NOT include questions on deriving formulas. 
• have some choice in which problems you choose



Final Exam Practice Qs

https://people.ok.ubc.ca/jbobowsk/phys111.html



Final Exam Practice Qs



Chapter 11  
Important Concepts
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Momentum in Two Dimensions

§ Momentum is conserved only if each component of      
is conserved:

§ The total momentum     
is a vector sum of the 
momenta
of the individual particles.

Slide 11-94
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Elastic Collisions

§ During an inelastic collision of two objects, some of the 
mechanical energy is dissipated inside the objects as 
thermal energy.

§ A collision in which mechanical energy is conserved is 
called a perfectly elastic collision.

§ Collisions between 
two very hard objects, 
such as two billiard 
balls or two steel balls, 
come close to being 
perfectly elastic.

Slide 11-76
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A Perfectly Elastic Collision

§ Consider a head-on, perfectly 
elastic collision of a ball of 
mass m1 and initial velocity 
(vix)1, with a ball of mass m2
initially at rest.

§ The balls’ velocities after the 
collision are (vfx)1 and (vfx)2.

§ Momentum is conserved in all isolated collisions.
§ In a perfectly elastic collision in which potential energy is 

not changing, the kinetic energy must also be conserved.

Slide 11-77
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A Perfectly Elastic Collision

§ Simultaneously solving 
the conservation of 
momentum equation and 
the conservation of kinetic 
energy equations allows 
us to find the two unknown 
final velocities.

§ The result is

Slide 11-78
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A Perfectly Elastic Collision: Special Case a

§ Consider a head-on, 
perfectly elastic collision of 
a ball of mass m1 and initial 
velocity (vix)1, with a ball of 
mass m2 initially at rest.

§ Case a: m1 = m2
§ Equations 11.29 give vf1 = 0 and vf2 = vi1
§ The first ball stops and transfers all its momentum to 

the second ball.
Slide 11-79
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A Perfectly Elastic Collision: Special Case b

§ Consider a head-on, perfectly 
elastic collision of a ball of 
mass m1 and initial velocity 
(vix)1, with a ball of mass m2
initially at rest.

§ Case b: m1 >> m2
§ Equations 11.29 give vf1 ≈ vi1 and vf2 ≈ 2vi1
§ The big first ball keeps going with about the same speed, 

and the little second ball flies off with about twice the speed 
of the first ball.

Slide 11-80
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A Perfectly Elastic Collision: Special Case c

§ Consider a head-on, perfectly 
elastic collision of a ball of 
mass m1 and initial velocity 
(vix)1, with a ball of mass m2
initially at rest.

§ Case c: m1 << m2
§ Equations 11.29 give vf1 ≈ −vi1 and vf2 ≈ 0
§ The little first ball rebounds with about the same 

speed, and the big second ball hardly moves at all.

Slide 11-81



Course Evaluations! 

Please do them -  
I would like to target 80% response rate 

Canvas >> Course Evaluation

Reminder: Labs are not being evaluated this term  

https://canvas.ubc.ca/courses/63995/external_tools/4727


Chapter 11 
Clicker Questions



Chapter 11 
Clicker Questions

A B C D
New: Put a Zoom stamp in the 

box to lock in your choice  
(trying this rather than Slido)

E



https://www.youtube.com/watch?v=vWVZ6APXM4w


A B C D E
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The total momentum of a system is 
conserved

Reading Question 11.4

A. Always.
B. If the system is isolated.
C. If the forces are conservative.
D. Never; it’s just an approximation.

Slide 11-16



A B C D E

© 2017 Pearson Education, Inc.

The total momentum of a system is 
conserved

Reading Question 11.4

A. Always.
B. If the system is isolated.
C. If the forces are conservative.
D. Never; it’s just an approximation.

Slide 11-17



A B C D E
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In an inelastic collision,

A. Impulse is conserved.
B. Momentum is conserved.
C. Force is conserved.
D. Energy is conserved.
E. Elasticity is conserved.

Reading Question 11.5 

Slide 11-18



A B C D E
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In an inelastic collision,

A. Impulse is conserved.
B. Momentum is conserved.
C. Force is conserved.
D. Energy is conserved.
E. Elasticity is conserved.

Reading Question 11.5 

Slide 11-19



A B C D E
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A perfectly elastic collision is a collision 

A. Between two springs.
B. That conserves thermal energy.
C. That conserves kinetic energy.
D. That conserves potential energy.
E. That conserves mechanical energy.

Reading Question 11.6

Slide 11-20



A B C D E
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A perfectly elastic collision is a collision 

A. Between two springs.
B. That conserves thermal energy.
C. That conserves kinetic energy.
D. That conserves potential energy.
E. That conserves mechanical energy.

Reading Question 11.6

Slide 11-21



A B C D E
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A mosquito and a truck have a head-on collision. 
Splat! Which has a larger change of momentum?

A. The mosquito

B. The truck

C. They have the same change of momentum.

D. Can’t say without knowing their initial velocities.

QuickCheck 11.8

Slide 11-59



A B C D E
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A mosquito and a truck have a head-on collision. 
Splat! Which has a larger change of momentum?

A. The mosquito.

B. The truck.

C. They have the same change of momentum.

D. Can’t say without knowing their initial velocities.

QuickCheck 11.8

Momentum is conserved, so Δpmosquito + Δptruck = 0.
Equal magnitude (but opposite sign) changes in momentum.

Slide 11-60



A B C D E
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The cart’s change of 
momentum Δpx is

A. –20 kg m/s
B. –10 kg m/s
C. 0 kg m/s
D. 10 kg m/s
E. 30 kg m/s

QuickCheck 11.1 

Slide 11-26



A B C D E
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The cart’s change of 
momentum Δpx is

A. –20 kg m/s
B. –10 kg m/s
C. 0 kg m/s
D. 10 kg m/s
E. 30 kg m/s

QuickCheck 11.1 

Δpx = 10 kg m/s – (–20 kg m/s) = 30 kg m/s

Negative initial momentum because motion 
is to the left and vx < 0.

Slide 11-27



A B C D E
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A 2.0 kg object moving to the 
right with speed 0.50 m/s 
experiences the force shown. 
What are the object’s speed and 
direction after the force ends?

A. 0.50 m/s left
B. At rest
C. 0.50 m/s right
D. 1.0 m/s right
E. 2.0 m/s right

QuickCheck 11.2

Slide 11-32



A B C D E
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QuickCheck 11.2

Slide 11-33

A 2.0 kg object moving to the 
right with speed 0.50 m/s 
experiences the force shown. 
What are the object’s speed and 
direction after the force ends?

A. 0.50 m/s left
B. At rest
C. 0.50 m/s right
D. 1.0 m/s right
E. 2.0 m/s right

Δpx = Jx or pfx = pix + Jx



A B C D E
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A force pushes the cart for 1 s, starting from rest. To 
achieve the same speed with a force half as big, the 
force would need to push for

QuickCheck 11.4

A. s

B. s

C. 1 s

D. 2 s

E. 4 s

1
2

1
4

Slide 11-38
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A force pushes the cart for 1 s, starting from rest. To 
achieve the same speed with a force half as big, the 
force would need to push for

QuickCheck 11.4

A. s

B. s

C. 1 s

D. 2 s

E. 4 s

1
2

1
4

Slide 11-39



A B C D E
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A light plastic cart and a heavy steel cart are both 
pushed with the same force for 1.0 s, starting from rest. 
After the force is removed, 
the momentum of the light 
plastic cart is ________ that 
of the heavy steel cart.

QuickCheck 11.5

A. greater than

B. equal to

C. less than

D. Can’t say. It depends on how big the force is.

Slide 11-40
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A light plastic cart and a heavy steel cart are both 
pushed with the same force for 1.0 s, starting from rest. 
After the force is removed, 
the momentum of the light 
plastic cart is ________ that 
of the heavy steel cart.

QuickCheck 11.5

A. greater than

B. equal to

C. less than

D. Can’t say. It depends on how big the force is.

Same force, same time → same impulse
Same impulse → same change of momentum

Slide 11-41
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A cart is rolling at 5 m/s. A heavy lead weight is 
suspended by a thread beneath the cart. Suddenly the 
thread breaks and the 
weight falls. Immediately 
afterward, the speed 
of the cart is

QuickCheck 11.12 

A. Less than 5 m/s

B. Still 5 m/s

C. More than 5 m/s

Slide 11-95
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A cart is rolling at 5 m/s. A heavy lead weight is 
suspended by a thread beneath the cart. Suddenly the 
thread breaks and the 
weight falls. Immediately 
afterward, the speed 
of the cart is

QuickCheck 11.12 

A. Less than 5 m/s

B. Still 5 m/s

C. More than 5 m/s

No external forces to exert an impulse.
The falling weight still has forward 
momentum.

Slide 11-96










