	Final Exam Outline: Physics  
	Name:

Hour:
	________________

________________


I. Kinematics: One and Two Dimensional Motion

a. Definitions:

i. Understand the quantities displacement, velocity, acceleration.

ii. Know the units for all motion variables and how to use unit cancellation in problems

b. Kinematics:

i. Be able to determine information regarding the motion of an object given a motion graph (x vs. t, v vs. t, a vs. t)

ii. Know the conditions for the three basic kinematics equations

iii. Know the six variables associated with these equations and how to set up and solve kinematics problems.

iv. Know how to separate a kinematics problem into the horizontal and vertical directions in order to solve

v. Understand the conditions necessary for ‘free fall’ problems and the special consequences of this type of problem (Ex: vy=0 at the top of an object’s path)

c. Vectors:

i. Know which quantities are vectors and which are scalars

ii. Know how to break a vector into its two perpendicular components and how to find the resultant vector given its components.

iii. Know what happens to motion quantities in projectile motion

II. Dynamics:  Forces and Force Laws

a. Newton’s Laws of Motion

i. Understand the three laws of motion as described by Newton:

1. Law of Inertia

2. Law of Motion ((F=ma)

3. Newton’s Third Law (equal and opposite forces)

ii. Understand the difference between mass and weight

iii. Know how to determine if two forces constitute a third law pair

iv. Be able to determine what should or should not be on a force diagram

v. Understand how to use vectors in solving force problems

vi. Be able to identify and solve for the apparent weight in a particular situation
vii. Understand different types of forces (e.g. friction, spring, drag)
b. Work / Energy

i. Know the definition of work and how to use it to solve problems

ii. Understand what is meant by negative work

iii. Understand the definition and meaning of gravitational potential energy

iv. Understand the definition and meaning of kinetic energy

v. Understand the definition and meaning of spring potential energy

vi. Understand how work is defined in terms of the change in energy

vii. Understand the Work/Energy Theorem and how to use it in problem solving

Other notes:

For the final exam, we will use 10.0 m/s2 for the value of acceleration of gravity at the earth’s surface.  This will simplify your calculations greatly.

Final Exam Review Problems
- Units / Conversions/ Vectors

1.  For the following quantities state whether they are vector or scalar quantities, list the correct units, and give the mathematical definition (equation) for them:

	Quantity
	Vector / Scalar
	Units
	Definition / Equation

	Distance
	
	
	

	Displacement
	
	
	

	Avg Velocity
	
	
	

	Avg Acceleration
	
	
	

	Force
	
	
	

	Work
	
	
	

	Kinetic Energy
	
	
	

	Potential Energy
	
	
	


2.  Convert the following into MKS units:

a.  5 miles

b.  50 miles/hour

c.  20 cm/s

d. 25 pounds

3.  Which two quantities are measured in the same units?
	a) Velocity and Acceleration
	b) Weight and Force
	c) Mass and Weight
	d) Force and Momentum


- One Dimensional Motion 

1. Shelby leaves Huron High at 4:15, drives around for a while and gets home at 4:50.  
a.  If the total trip was 20 miles, what was her average velocity (in m/s) for the trip?  
b.  If she increases her average speed by 2 mph over the entire trip, how much time will she save?

	Point:
	A
	B
	C
	D
	E

	Displacement (m):
	0
	2
	6
	14
	30

	Elapsed Time (s):
	0
	5
	10
	15
	20


2. Given the table above, 

a.  Calculate the average velocity between points B and C

b.  Describe the acceleration of the object (positive, negative, zero, not enough info to tell)

3.  Can Shihan have a negative velocity? (How?)

4. Describe two ways Nate can have a negative acceleration? (Explain what happens to the speed in each case.)  

5. If Nicolas can run the length of the football field (100 yards) in 11 seconds, 
a.  What is his average velocity in m/s?
b.  Assuming that he started at rest and accelerated at a constant rate throughout the entire distance, what was the rate of acceleration?
c.  What is his final velocity as he crosses the goal line?
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6. This graph represents Asad moving in a straight line as a function of time.  What is his average speed during the first 4 seconds? (show your equation and work)

a) [image: image6.png]


1 m/s

b) 2 m/s

c) 0.5 m/s

d) 0 m/s

a.  What is his instantaneous velocity at time 3s?
b.  During what time interval is he at rest?

c.  During what time interval is there a positive velocity?
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7. Which of the following graphs illustrate the relationship between velocity and time for Justin as he speeds up uniformly for 2 seconds, then moves at a constant velocity for 1 second, and finally slows for 3 seconds?

	(a)
	(b)
	(c)
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8. Given the graph at right for Courtney’s movement, 

a.  When is the acceleration zero? 

b.  Does she ever have zero velocity?

c.  What is the acceleration from time 0 to 2 seconds? (Assume velocity is in m/s)
d.  At time 3.5 seconds, which direction is she moving?  Is the acceleration negative or positive?

e.  How far does she travel from time 2 to 3 seconds?  In which direction?

- Kinematics / Freefall

1. Emily decides to ride the Demon Drop.  The demon drop lifts her to a height several stories above ground and then drops her, providing a couple seconds of freefall.  

a. If Emily sets a quarter on her knee and watches it throughout the motion of the ride, what will she observe?  Explain your answer using your knowledge of kinematics.
b. If she knows that the Demon Drop falls 40 meters, how long will the freefall take?

c. What will be the speed of the Demon Drop at the end of the freefall?

2. Pathita decides to throw an egg up to Emily to make the experiment more interesting.  How fast does the egg have to be traveling when it leaves her hand?

3. Paige rides the Power Tower and tries the same experiment with the quarter.  This time, when she starts to drop, the quarter seems to fly up away from her.  What might this tell you about the acceleration of the power tower?  Is it freefall?  Why or why not?

4.  Christoph has a vertical leap of 3.5 feet.  What is his acceleration after he has left the ground and is:


a.  traveling upward and slowing down?


b.  at the peak of his motion?


c.  on the way down and speeding up?

- Projectile Motion


[image: image4]
1. Mr. Caine is shooting his new and improved potato launcher downrange on the football field.  Matt, who obviously thinks he is pretty quick, claims that he can outrun Mr. Caine’s potato projectiles.  Assume that the speed of the potato is 50 m/s coming out of the barrel and the barrel is aimed 70 degrees above the horizontal.  

a.  What are the horizontal and vertical components of the spud’s velocity?
b.  If Matt can run an average speed of 10 m/s down the field, can he outrun the potato?

c.  What is the maximum height that the potato would reach in its trajectory?

d.  What is the speed of the potato at the top of the motion?

e.  How far down the field would the potato hit ground?

f.  How long would the potato be in the air?

2. At the same moment that Hayley throws a baseball horizontally towards home plate, a ring falls off her hand.  Neglecting air resistance, when will the ring hit the ground?
	a) Before the baseball
	b) After the baseball
	c) At the same time as the baseball
	


3.  Ms. Katrib is going to visit the Grand Canyon over spring break.  She stands on the rim of the canyon and throws a rock as hard as he can perfectly horizontal.  Assume the rock has a horizontal velocity of 35 m/s, the canyon is one mile deep, and neglect air resistance.  How far from the base of the wall will the rock land?  How long will it be in the air?

- Forces

1. State in your own words, Newton’s three laws and the consequences of each.

2. Amir is in an elevator and standing on a scale in the elevator and it reads 175 lbs, which is far more than his actual weight of 155 lbs.  

a.  How could you describe the motion of the elevator?  Explain your answer in terms that your buddy Newton would understand.
b.  What is the actual acceleration of the elevator? (note, 1 lb. = 4.45 N)
3. Melissa sees a car broken down on the side of the road.  She gets out to help push. If she applies a force of 575 N in the horizontal direction and the car accelerates at a rate of 0.25 m/s2.

a.  What is the mass of the car (assume frictional force of 400N)?

b.  What is the car’s velocity after 4 seconds of pushing?

c.  If she applies a force of 575 N for 4 seconds and then pushes the car at a constant velocity for another 6 seconds, how far will the car have gone in the total 10 seconds?

4. Danielle is on a slide, which is iced over and can be considered frictionless.  She starts from rest at the top and accelerates at 0.5 m/s2 for 3 seconds. Her weight is 500 N.

a.  What is her velocity after 3 seconds?

b.  During the 3 seconds, how far does she travel down the slide?

c.  To produce this acceleration, what is the net force on Danielle?

5. When Adam, who weighs 500 N on earth, travels to the planet Krypton and steps on a scale, it reads 2500 N.  
a.  What is the acceleration due to the gravity of Krypton? 

b.  What is Adam’s mass on Krypton?

6. Sara is pulling a wagon with a force of 100 N at an angle of 30 degrees above horizontal.

a. What are the x and y components of the applied force?

b.  If she changes the angle to 45 degrees, will the x component of the force increase or decrease?  Why?

c.  When she changes the angle as mentioned above, what will happen to the force of the ground on the wagon?  Why?  Explain using a free body diagram.

7. Two boxes are resting on a table as shown at right. 

a.  Draw the free body diagram for the bottom box.


b.  Identify the third law partner for each force on your diagram.


- Work Energy

1. Christopher (m = 50 kg) is riding an elevator that applies an average force of 500 N and moves him from the ground level to the 6th floor (18 meters up).

a.  How much work did the elevator do on Christopher?

b.  At one point in the ride, he is traveling 3 m/s.  What is his kinetic energy?


2.  Maggie rides the above roller coaster.   The mass of the coaster car is 2000 kg.  At point (A) near the bottom of the first hill, the coaster has a velocity of 3 m/s.  At point B, the coaster still has a velocity of 3 m/s.  

a.  How much work was done by the machinery in moving the car from point A to point B?

b.  What is the coaster’s velocity at point C (neglecting friction)?

c.  What is the coaster’s velocity at point D (neglecting friction)?

d.  How much work is done by the brakes from point E to F (neglecting friction / velocity at F = 0)?

3.  Madeline uses a spring-loaded launcher to fire a 50 gram ball horizontally.  The spring constant is 1000 N/m and the spring is compressed 5 cm.

a.  How much energy is stored in the spring initially?

b.  How fast is the ball traveling when it leaves the spring?

4.  Zachary uses a rope to swing from a rock out over a lake.  He starts to swing from rest 4 meters above the bottom.

      a.  What is his speed at the bottom of the swing?

      b.  What is his speed when he lets go, 1 meter above the bottom of the swing?
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