
October 1, 2020
Physics 111 - Lecture 4

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 4 - Chapter 4)



Reminders/Announcements

- Bonus Test 1 starts today from 6PM - Saturday at 6 PM  
- (might be slightly delayed) 

- For questions about grading Test 1, contact Tutorial TA on Piazza (be 
patient) 

- Homework05 and Homework06 has been released if you want to 
work on it in advance 

- Will post a Piazza message about some feedback I’ve received - up 
for discussion



Reminders/Announcements

Homework 
(due Wed 6 pm)

Test/Bonus Test 
(Thurs 6pm - Sat 6pm)

Learning Log 
(Fri 6pm)

Week 1 - - -

Week 2
HW01 - Intro to Mastering 

Physics  
(not for marks)

Test 0 
(not for marks)

Learning Log 1 
(yes for marks!)

Week 3 HW02 - Chapter 2 
HW03 - Chapter 3

Test 1  
(on Chapters 2 & 3) Learning Log 2

Week 4 
(this week!) HW04 - Chapter 4 Bonus Test 1 Learning Log 3

Week 5



Summary of comments from Homework 4 (Chapter 4) 
Taking a step back this 

week…😕
- Relative motion: annoying but okay. 

- Circular motion is straight forward. 

- ⍵ and ⍺ : angular velocity and angular 
acceleration 

- Getting lost in formulas… 

- What IS angular velocity? 

- Direction of pendulum acceleration (!!!)



Summary of comments from Homework 4 (Chapter 4) 

“The tilted axis questions had me 
sweating; I would say that I found 

those the most confusing.”

“Quote of the week” QOTW

- Relative motion: annoying but okay. 

- Circular motion is straight forward 

- ⍵ and ⍺ : angular velocity and angular 
acceleration 

- Getting lost in formulas  

- What IS angular velocity? 

- Direction of pendulum acceleration (!!!)



Why do we need angular velocity?



Why do we need angular velocity?

© 2017 Pearson Education, Inc.

§ Consider a particle at a distance 
r from the origin, at an angle θ
from the positive x-axis.

§ The angle may be measured in 
degrees, revolutions (rev) or 
radians (rad), that are related 
by:

§ If the angle is measured in 
radians, then there is a simple 
relation between θ and the arc 
length s that the particle travels 
along the edge of a circle of 
radius r:

Angular Position

1 rev = 360º = 2π rad

Slide 4-75
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§ A particle on a circular path 
moves through an angular 
displacement ∆θ = θf – θi
in a time interval ∆t = tf – ti.

§ In analogy with linear 
motion, we define

§ As the time interval ∆t becomes very small, we 
arrive at the definition of instantaneous angular 
velocity:

Angular Velocity

Slide 4-76



Direction of Pendulum Acceleration



Direction of Pendulum Acceleration
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Example 4.2 Through the Valley

Slide 4-31

Direction of Pendulum Acceleration
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Chapter 4 
Clicker Questions
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L4.Q1 - QuickCheck 4.4
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Projectiles 1 and 2 are launched 
over level ground with the same 
speed but at different angles. 
Which hits the ground first? 
Ignore air resistance.

A. Projectile 1 hits first.
B. Projectile 2 hits first.
C. They hit at the same time.

D. There’s not enough 
information to tell.

QuickCheck 4.4

Slide 4-56
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L4.Q1 - QuickCheck 4.4
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Projectiles 1 and 2 are launched 
over level ground with the same 
speed but at different angles. 
Which hits the ground first? 
Ignore air resistance.

A. Projectile 1 hits first.
B. Projectile 2 hits first.
C. They hit at the same time.

D. There’s not enough 
information to tell.

QuickCheck 4.4
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L4.Q2 - QuickCheck 4.5
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Projectiles 1 and 2 are launched 
over level ground with different 
speeds. Both reach the same 
height. Which hits the ground 
first? Ignore air resistance.

A. Projectile 1 hits first.
B. Projectile 2 hits first.

C. They hit at the same time.
D. There’s not enough information 

to tell.

QuickCheck 4.5

Slide 4-58
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L4.Q2 - QuickCheck 4.5
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Projectiles 1 and 2 are launched 
over level ground with different 
speeds. Both reach the same 
height. Which hits the ground 
first? Ignore air resistance.

A. Projectile 1 hits first.
B. Projectile 2 hits first.

C. They hit at the same time.
D. There’s not enough information 

to tell.

QuickCheck 4.5

Slide 4-58
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L4.Q3 - QuickCheck 4.7
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This is the angular velocity graph 
of a wheel. How many 
revolutions does the 
wheel make in the 
first 4 s?

A. 1
B. 2
C. 4
D. 6
E. 8

QuickCheck 4.7

Slide 4-78
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L4.Q3 - QuickCheck 4.7
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This is the angular velocity graph 
of a wheel. How many 
revolutions does the 
wheel make in the 
first 4 s?

A. 1
B. 2
C. 4
D. 6
E. 8

QuickCheck 4.7

Slide 4-78
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Rasheed and Sofia are riding a 
merry-go-round that is spinning 
steadily. Sofia is twice as far from 
the axis as is Rasheed. Sofia’s 
angular velocity is ______ 
that of Rasheed. 

A. half

B. the same as

C. twice

D. four times

E. We can’t say without knowing their radii.

QuickCheck 4.12

Slide 4-96

L4.Q4A - QuickCheck 4.12
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Rasheed and Sofia are riding a 
merry-go-round that is spinning 
steadily. Sofia is twice as far from 
the axis as is Rasheed. Sofia’s 
speed is ______ that of Rasheed. 

A. half

B. the same as

C. twice

D. four times

E. We can’t say without knowing their radii.

QuickCheck 4.13

Slide 4-98

L4.Q4B - QuickCheck 4.13
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Rasheed and Sofia are riding a 
merry-go-round that is spinning 
steadily. Sofia is twice as far from 
the axis as is Rasheed. Sofia’s 
acceleration is ______ that 
of Rasheed. 

A. half

B. the same as

C. twice

D. four times

E. We can’t say without knowing their radii.

QuickCheck 4.14

Slide 4-100

L4.Q4C - QuickCheck 4.14
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Rasheed and Sofia are riding a 
merry-go-round that is spinning 
steadily. Sofia is twice as far from 
the axis as is Rasheed. Sofia’s 
angular velocity is ______ 
that of Rasheed. 

A. half

B. the same as

C. twice

D. four times

E. We can’t say without knowing their radii.

QuickCheck 4.12
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L4.Q4A - QuickCheck 4.12
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Rasheed and Sofia are riding a 
merry-go-round that is spinning 
steadily. Sofia is twice as far from 
the axis as is Rasheed. Sofia’s 
speed is ______ that of Rasheed. 

A. half

B. the same as

C. twice

D. four times

E. We can’t say without knowing their radii.

QuickCheck 4.13
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L4.Q4B - QuickCheck 4.13

 v =wr
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Rasheed and Sofia are riding a 
merry-go-round that is spinning 
steadily. Sofia is twice as far from 
the axis as is Rasheed. Sofia’s 
acceleration is ______ that 
of Rasheed. 

A. half

B. the same as

C. twice

D. four times

E. We can’t say without knowing their radii.

QuickCheck 4.14
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L4.Q4C - QuickCheck 4.14

  
Centripetal acceleration a = v2

r
=w 2r
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Chapter 4 
Important Concepts
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Important Concepts


