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Wolfson

Ø Consider this bit from a 1st year textbook

Ø The most fundamental comes right off the bat (pun!): change



Review: Uniform vs Changing Motion

Ø Subtle but important differences at play here....

Ø Note that here some things are changing 
(e.g., θ, direction of a and v).... 

Ø ... while others are not (e.g., speed, 
magnitude of a and v)

à So in some sense, there is changing change
(i.e., “non-uniform” motion) and unchanging 
change (i.e., “uniform” motion) 

Note: You will see this distinction again elsewhere, though 
typically w/ different jargon (e.g., the notion of steady-state
and non-equilibrium in chemistry/physics/biology)

à Such is the basis for introducing a key 
concept: Force

Careful: “Uniform motion” and “uniform 
circular motion” are not strictly the same 
thing....
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à Consideration of forces is key to understanding all of it!

Solar/galactic dynamics





Force (Interdisplinary point of view) Membrane transport

Hearing

à Consideration of forces is key to understanding all of it!

https://vivataurelia.wordpress.com/2012/02/14/the-human-heart/

Cardiac/pulmonary dynamics



Forces (common pedagogical examples)

Resnick & Halliday (1966)



Resnick & Halliday (1966)

Forces (common pedagogical examples)



Ex.

Knight (2013)



Ex. (SOL)

Knight (2013)

à For a “real” rocket, there are likely more 
forces than these (e.g., stabilizer thrusters)
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Review: Newton’s Laws

Wolfson

Ø Three (seemingly innocuous) rules for motion/forces

I. Newton (1643 -1727)

à We will be using this one (a LOT)

Ø Wrapped up here are other key notions such as inertia and momentum 
(we’ll be revisiting these plenty)



Aside: Fundamental Forces

Ø Four (er, three?) fundamental forces that govern, well, everything 

1. Gravity
2. Electromagnetic

3. Weak nuclear (deals w/ radioactive decay, e.g., b–decay)

4. Strong nuclear (deals w/ what holds sub-atomic particles together) 

Ø Our daily life perceptions are 
dominated by the first two:

Aside: Trying to “unite” these = major goal in physics (e.g., “Standard model”, string theory)

à PHYS 2010 chiefly 
focuses only on two of 

these (which ones!?!)
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Review: Friction

Resnick & Halliday (1966)

Wolfson

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



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)

Review: Friction



Wolfson Resnick & Halliday (1966)

Review: 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....

Review: Friction



Resnick & Halliday (1966)

Review: Friction

1. Gravity
2. Electromagnetic
3. Weak nuclear (deals w/ radioactive decay, e.g., b–decay)
4. Strong nuclear (deals w/ what holds sub-atomic particles together) 

Consider for example how friction relates back to the four fundamental forces:



Aside: Molecular Underpinnings of Momentum & Collisions

Knight (2013)



June 30, 2016 issue of Nature









Review: Static vs Kinetic Friction

Knight (2013)

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



Wolfson

à Two sides of the same coin here

Review: Static vs Kinetic Friction



Resnick & Halliday (1966)

Review: Static vs Kinetic Friction



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

Review: Static vs Kinetic vs "Rolling" Friction



“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”)




