
September 3, 2019 
Open Seating, Sit anywhere at a table

Measuring your Molecular Kinetic Energy
- How are you doing today? 
- How was your long weekend?
- What are you looking forward to this week?

Entry: Answer the following in your notebook
● What is Force? What are its units?
● F1 is acting on an object in the +x direction and has a magnitude of 15 N and F2 is 

acting on the same object in the +y direction and has a magnitude of 20 N. What 
is the direction and magnitude of the vector that describes the object’s motion.

You will need a scientific calculator for the second question!



Housekeeping

● Syllabus Sign Sheet Due Today
● Problem Set #1 due Friday 
● Homework Quiz #1 Friday
● Honors Contract due this Friday Sept 6th.
● Jostens here today
● Website updated with slides and videos, notes coming soon
● Summer assignment grading in process



Types of Forces
Strong Force
Force between particles with a color charge (quarks). It holds the nucleus together

Electromagnetic Force
Force between particles or objects with an electrical charge

Weak Force
Force related to the decay of heavy quarks and leptons. Responsible for radioactive 
decay.

Gravitational Force
Attractive force between particles or objects that have mass 



Elementary Particles

Photons - Electromagnetic Force Carrier 
Particle (residual electromagnetic force is 
what causes molecules to bond!)

Gluon - Strong Force Carrier Particle, 
residual strong interaction glues quarks 
together and keeps the nucleus from flying 
apart (overcoming the protons 
electromagnetic force!)

Z boson and W boson - Weak Force Carrier 
Particles

All the stable matter in the universe is made up of up/down quarks, 
electrons, and neutrinos



Elementary Particles

Graviton - predicted carrier particle for 
the Gravitational Force. Haven’t found it 
yet! Have found gravitational waves.

For us, in our macro world, Gravity is 
REALLY important. In the particle world, 
the force of gravity is so weak it can be 
ignored.



Elementary Particles -Summary



World of Newtonian Physics

Sir Isaac Newton crafted What we now know as the 
Newton’s three laws of motion

He also is credited (along with Gottfried Wilhelm Leibniz) 
with creating calculus

Describes the Macro world we mostly function in.

This semester the force we will be dealing with the most is 
the force of gravity.



Newton’s Second Law
The acceleration of an object as produced by a net force is directly 
proportional to the magnitude of the net force, in the same direction as the 
net force, and inversely proportional to the mass of the object.

a = F/m

Or 

F = ma



Mass vs. Weight
Mass is the amount of “stuff” or matter in an object. 

Weight is the gravitational force applied to an object 

F = m * g

g = the acceleration due to gravity = 9.8 m/s2



Quick Review of Moles
A mole is a measure of how many molecules (or atoms) are 
present. If you have one mole of anything you have the 
same amount of that as there are Carbon Atoms in 12 grams 
of carbon (6.02 x 1023 atoms)

Helps us refer to a large number of things without using 
such large numbers!

How many grams of water is in one mole of water?



Gravitational Force

For us on earth…

F = Force due to gravity
G = Gravitational Constant = 6.67 x 10-11 m3/ kg s2

M = Mass of the Earth = 5.972 x 1024 kg
r = Distance from center of earth = 6.4 x 106 m
m = mass of object

F = m * 9.8 m/s2 



Cups and Cards Demo
What is happening before I pull 
the card?

What is happening after I pull 
the card

Create a model showing what 
you think is happening. 



Newton’s First Law
An object will remain at rest or in uniform motion in a straight line unless 
acted upon by an unbalanced force

Also known as… Inertia

We use Free Body Diagrams 
to show the balance of forces. 



Revising Your Model
Knowing this, how would you change your model?

Draw a Free Body Diagram and resketch your model



A Spherical Cow
“Milk production at a dairy farm was low, so a farmer wrote to the local university 
to ask for help. A multidisciplinary team of professors was assembled, headed by 
a theoretical physicist, and two weeks of intensive on-site investigation took place. 
The scholars then returned to the university, notebooks crammed with data, where 
the task of writing the report was left to the team leader. Shortly thereafter the 
physicist returned to the farm, and advised the farmer, “I have the solution, but it 
only works in the case of spherical cows in a vacuum.”



Hanging Weights


