Midterm 3 review guide
Physics 100

Dr. Edward Rhoads

Chapters 13/14:

What is pressure and how is it calculated?
How do you find the force of pressure and the buoyancy force?

What is Archimedes’ Principle and how can you use that to find the mass of an object?

What is Boyle’s Law and how would you use it?

How do you find the pressure of a moving fluid?

Chapters 19/20:

What is a wave and how do waves interact with other waves?
What are the properties of a wave?

What are constructive and destructive interference and when are they useful and when are they hurtful?

What is “wave speed” and how do you find it?

What is Doppler shift, when does it occur, and how do you calculate it?

What are sound waves, how do they propagate, and where can they propagate?

What is Natural Frequency, how does it depend on size, and when is it useful/hurtful?

Chapter 22:

What is conservation of charge, and why does that allow you to create a charge on something – what are some ways of generating charge on an object?
How is electric force found?

Is electric force stronger than gravity, when and why is it?

What is electric field and how is it calculated?

What is electric potential, how is it used, and how is it calculated?

What are insulators, conductors, semi-conductors, and super conductors?

How do you save charges, what is the limit, and how can you increase that limit?

Chapter 23:

What is current and how is it found?
What is Voltage and what is resistance?

What is Ohm’s Law, and how is it used?

Why is resistance useful and what happens if you have a circuit with no resistance?

How do you calculate the power used by a circuit or a component of a circuit?

How do you translate the power used into money spent?

How do you find the total resistance of a circuit if it is in series or in parallel?

How do you find the voltage and current of the components?

EQUATIONS:

force = mass * acceleration     

acceleration = force / mass

mass = force / acceleration

weight = mass * gravitational acceleration

distance = average velocity * time                

time = distance /  average velocity    

average velocity = change in position / time

acceleration = change in velocity / time


change in velocity = acceleration * time
time = change in velocity / acceleration

distance = 1/2 acceleration * time * time

gravitational acceleration on the surface of the earth = 10 m/s2
change = new – old

momentum = mass * velocity

total momentum = mass * velocity for each object added up

total momentum before collision = total momentum after collision

change in momentum = mass * change in velocity

change in momentum = force * time = mass * change in velocity

work = energy transferred = force * distance

kinetic energy = ½ mass * velocity * velocity

gravitational potential energy = mass * gravity * height

power = work done / time

angular distance = angular velocity * time

velocity (linear) = radius * angular velocity (in radians/second)

angular momentum = inertia * angular velocity

change in angular velocity = angular acceleration * time

Torque = force * distance from rotation point = Inertia * angular acceleration

centrifugal force = mass * velocity * velocity / radius

Gravity Force = G * Mass1 * Mass2 / (distance * distance)

Orbital velocity (sun) = (30 km/s) / [distance (in AU)]1/2
Note:  the ½ power is a square root
Escape velocity = 1.4 * orbital velocity

Period2 = constant * semi major axis3
Pressure = Force / Area 

Water Pressure = 1 * 105 Pascals [1 + (depth / 10 meters)]
Density = Mass / Volume

Pressure = 1 * 105 Pascal - 1/2 * density * fluid velocity * fluid velocity

Period = 1 / Frequency

Wave speed = wavelength * frequency

Observed wavelength = Emitted wavelength * [1 – (velocity / wave speed)]
k is a constant, and is 9 * 109 N m2 / C2
Electric Field = Force / charge

Force = -k charge1 * charge 2 / (distance * distance)
Potential Energy = k * charge1 * charge 2 / distance

Voltage = Current * Resistance
Voltage for a circuit = Current for circuit * Resistance for Circuit

Voltage for a component = Current for component * Resistance of component
Power = current * voltage

Reff = R1 + R2 + R3 + R4 + …

1/Reff = 1/R1 + 1/R2 + 1/R3 + ….
If only 2:  Reff = (R1 * R2) / (R1 + R2)

ibranch = V / Rbranch
itotal = V / Rtotal

