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Announcements & Key Concepts (re Today)

- Online HW #3 posted and due Monday (9/23)

- Written HW #1 posted and due 9/25 (in class at start of lecture)

Some relevant underlying concepts of the day...

> Forces

> Newton’s Laws

> Equilibrium & Weight vs Mass = Newton’s Law of Gravitation

> Free-body diagrams



Review: Force

> Very fundamental concept in physics. Allows us to
describe/understand how the motion of an object changes

Figure 2.19

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



?
Newton’s Laws l. Newton (1643 -1727)

> Three (seemingly innocuous) rules for motion/forces

- We will be using this one (a LOT)

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

Wolfson



Interdisciplinary Connection: Force, Pressure, Ideal Gases, ....

Kesten & Tauck ch.11
Kesten & Tauck ch.14

pV = NkT (ideal-gaslaw)

> Pressure (a scalar, i.e., not a vector) is directly
related to force

» But that must mean “area” is a vector
too(!1?!)

Changes in pressure
is how sound energy
propagates

Looking ahead: (but not today)
e Area can be considered a vector

e Can you “divide” two vectors?

Wolfson



Interdisciplinary Connection: Force, Pressure, Ideal Gases, ....

—> Basic concepts stemming from Newtonian
mechanics apply to fluids and gases too

Wolfson



Newtonian Mechanics l. Newton (1643 -1727)

Newton’s 2" Law
(const. mass)

- Forces are telling you something about how something else
changes (or in some cases, not change)!

Wolfson



Static Equilibrium

- Situations where all forces
balance one another out such
that nothing changes [i.e., a = 0]



Free-Body Diagrams

> Useful to set up problems and characterize the relevant forces at play

Wolfson



Free-Body Diagrams

Note: Be aware of simplifications
being made (e.g., ignoring torque

igh
on the backpack) Knight (2013)

Wolfson



Knight (2013)



Ex. (SOL)

Wolfson Knight (2013)



Force

» Force has units!

* 1newton (N)in Sl units is 1 kg m/s? - Wait (pun!). Is weight a
1 pound(lb)is4.45N force or a mass?

Resnick & Halliday (1966)



A Starting Point (re Newton): Weight vs Mass

Note: Use of exponential
notation here (compact
> Intuitive (kinda). Implicit/explicit connection to gravity way to deal w/ large

range of #s)

> Mass (m) is some
sort of inherent
property of matter

> The range of
masses is HUGE

So weight ties mass and
gravity together

Resnick & Halliday (1966)



A Starting Point (re Newton): Weight vs Mass

Remember: One of Newton’s big contributions was to give insight into gravity

- Gravity pervades every aspect of our “everyday lives” (e.g., getting “up” in the morning)

= This is where g comes from!
(we’ll come back to this much later)

Resnick & Halliday (1966)



Knight (2013)



A Starting Point (re Newton): Weight vs Mass

> The acceleration due to gravity (i.e., g)
isn’t strictly 9.81 m/s? per se...

Resnick & Halliday (1966)



A Starting Point (re Newton): Weight vs Mass

> So what about astronauts
on the International Space
Station (ISS)?

« |ISS orbit is between
330-435 km

- So giskinda close to
what it is on earth...

- So how/why are they
“weightless”?

Gravity (2013)
> Free fall

(we’ll come back
to this shortly)



Tony Hawk Tries Out Some Weightless
Skateboarding On "The Vomit Comet"

http://www.iflscience.com/physics/tony-hawk-tries-out-some-weightless-skateboarding-vomit-comet/



