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A bear, starting from the point P, walked one mile due south. 
Then he changed direction and walked one mile due east. 
Then he turned again to the left and walked one mile due north, 
& arrived exactly at the point P he started from. 

! What was the color of the bear?



Announcements & Key Concepts (re Today)

Ø Notion of resistive forces

Some relevant underlying concepts of the day…

Ø Microscopic and conventional views on friction

à Online HW #4 posted and due Wednesday 10/2

à Midterm exam on Monday 10/21 (after Reading Week)

Ø Static vs Kinetic (vs “Rolling”)

à Read McCullough (2016 Biophys. J.) for tutorial tomorrow (10/1)



Friction

à If at constant speed on highway, why the need to push the gas pedal?



Friction

Resnick & Halliday (1966)

Wolfson

à Without friction, it’d be hard to make it 
anywhere in the first place!



Friction

Ø “Friction” comes in many forms....

à Focus initially on contact friction

Viscosity

Drag à Bacterial motion

Ticks à Spirochetes à Lyme Disease

Electrical resistance

Knight (2013)



Friction

Wolfson Resnick & Halliday (1966)



Friction

Resnick & Halliday (1966)

à “break these welds apart” is a bit vague, but alludes to molecular 
considerations still not entirely all that well understood....



June 30, 2016 issue of Nature









Friction: Static vs Kinetic

Knight (2013)

à Key idea/distinction here is “static” versus “kinetic” friction



Friction: Static vs Kinetic

Resnick & Halliday (1966)



Wolfson

Friction: Static vs Kinetic

à Two sides of the same coin here



Resnick & Halliday (1966)

Friction: Static vs Kinetic



“Laws of Friction”

Resnick & Halliday (1966)

Charles-Augustin de Coulomb (1736-1806)
(you’ll see this guy again downstream re another very important 
inverse-square law in physics re “action-at-a-distance”)



June 30, 2016 issue of Nature



Ex.

Knight (2013)



Ex. (SOL)

Knight (2013)

fb > fc = fd = fe > fa



Problem Solving (re friction)

Wolfson



Friction: Static vs Kinetic vs “Rolling”

Knight (2013)

Note: For wheels, the notion of 
“rolling friction” here (as 
opposed to static friction) is a 
bit different re Kesten & Tauck
(which is in ch.8!)

Wolfson



Friction: Static vs Kinetic vs “Rolling”

Wolfson

à Nonetheless, there are some key 
distinctions at play here!

Knight (2013)


