Name: _________________________________________________


PHYSICS FINAL EXAM REVIEW 
Complete on a separate sheet of paper
Chapter 2 Mechanical Equilibrium

1. What is net force? 

2. Describe the direction of the support force.

3. How is net force calculated if the vectors point in the same direction? Opposite directions? At a right angle? At an angle other than 90 degrees?

4. Equilibrium

a. What does the net force acting on an object equal when it is in equilibrium?

b. What are 2 possible states of motion for an object in equilibrium?

c. A flower pot weighing 42 N is hung above a window by 3 ropes, each making an angle of 15⁰ with the vertical. What is the tension in each rope supporting the flower pot?
Chapter 3 Newton’s First Law of Motion – Inertia
5. Which quantity will change based upon location: mass or weight?

6. What is the SI unit of mass? Weight?

7. Weight

a. What equation is used to calculate the weight of an object?

b. In what direction does the weight vector ALWAYS point?

c. An object on Mars has a mass of 200 kg. If the weight of the object on Mars is 370 N, what is the acceleration due to gravity on Mars?

8. Newton’s First law states the in the absence of what, an object will continue in its current state of motion.

9. Explain how seat belts work based upon Newton’s first law.

10. A child swings a rock above their head in a circular path. If, while in motion, the string is cut, sketch the path the rock will take.

11. ________________ is a measure of inertia.
Chapter 4 Linear Motion

12. What 2 things need to be known to calculate the average speed of an object?

13. Calculate the average speed of an object that travels 16 meters in 8 seconds.

14. Distance vs. Time graph

a. What quantity does slope represent?

b. What does a horizontal line mean?

15. Acceleration

a. What are units of acceleration?

b. What are 3 ways an object can accelerate?

c. If an object has zero acceleration, what are 2 options for its possible state of motion?

d. What is the acceleration of a car that goes from 25 m/s to 45 m/s in 2 seconds?

e. Johnny slams on the brakes of his car moving at 26.7 m/s and skids to a stop in 4 seconds. What is his acceleration? How far does he skid?

16. Free Fall Motion

a. What is the acceleration of an object undergoing free fall motion?
b. As an object falls, the distance it covers in each passing second INCREASES/DECREASES. (circle one)

c. A ruler falls 0.2 meters before it is caught. What is the reaction time of the person catching it? How fast is it going when it is caught?
d. An object is thrown upward at a speed of 7.8 m/s. How high does it go?
e. Suppose a jumper claims to have a hang time of 1.5 seconds. What is the vertical height the jumper can attain?

f. If an object is fired at an angle of 70° and goes 13 meters, at what other angle can it be launched to go the same 13 meter distance?

Chapter 5 Projectile Motion

17. What is a vector? Provide an example.

18. What is special about a projectile’s speed in the horizontal direction?

19. How does the speed of a projectile change as it rises to its point of maximum height? Falls?

20. What is special about a projectile’s motion at its highest point? Be specific!

21. At what point along its parabolic path does a projectile have minimum speed?

22. Horizontal Projectile

a. What variable is always equal to zero for horizontal projectile motion?

b. An object is fired HORIZONTALLY at a high rate of speed at the same moment and from the height as one is dropped. Which will hit the ground first? Why?

c. The Essex county sheriff is trying to determine the speed of a car that slid off a small bridge on a snowy New England night and landed in a snow pile 4.00 m below the level of the road. The tire tracks in the snow show that the car landed 12.0 m measured horizontally from the bridge. How fast as the car going when it left the road?

Chapter 6 Newton’s Second Law of Motion – Force and Acceleration

23. Newton’s Second law
a. What equation represents Newton’s Second Law?

b. If the force acting on an object is held constant, how is its acceleration changed if its mass increases? Decreases?

c. If the mass of an object is held constant, how is its acceleration changed if the force acting on it increases? Decreases?

d. A tow truck exerts a force of 2000 N on a car, accelerating it at 1 m/s2. What is the mass of the car?

e. While chopping down his father’s cherry tree, George discovered that if he swung the axe with a speed of 25 m/s, it would embed itself 2.3 cm into the tree before coming to a stop. If the axe head had a mass of 2.5 kg, what is the force of friction between the axe and the tree? 

24. Friction

a. What is µ? How is it calculated?

b. A 50 kg wooden crate is at rest on a flat surface. A woman wants to push the crate forward. What force must she apply to set the crate in motion? (assume the coefficient of friction to be 0.40)
25. Pressure

a. Given a constant force, how does increasing the area of which it is exerted affect the amount of pressure?

b. What are the units of pressure?

Chapter 7 Newton’s Third Law of Motion – Action and Reaction

26. State Newton’s Third Law

27. In terms of Newton’s third law, explain how a rocket works.

28. If a bug is splattered on the windshield of a car, which is the greater force, the force of the car on the bug or the force of the bug on the car? Explain.

Chapter 9 Energy

29. Work
a. What equation is used to calculate work?

b. What units are assigned to work?

c. Define work.

d. Do ramps of different steepness effect the amount of work done on an object if it is raised the same vertical height in each situation? Explain why or why not.

e. A weightlifter lifts a 20 kg barbell to a height of 3.5 m. How much work does he do on the barbell to do so?

30. Power

a. What TWO equations can be used to calculate power?

b. What units are assigned to power?

c. Student 1 runs up a flight of stairs while student 2 walks up the same flight of stairs. Student 1 and student 2 do the same amount of ______________________ but different amounts of ____________________.

d. A mover pushes a 245 kg piano so that it accelerates uniformly from rest to 1.5 m/s in 5.00 seconds. What is the power delivered by the mover in this time interval?

31. Energy

a. For a falling object, at what location does it have maximum gravitational potential energy? Maximum kinetic energy?

b. Discuss the energy transfers that take place as a pendulum swings from its highest point to its lowest point and back to its highest point.

c. What type of energy is conserved in a closed system?

d. State the Law of Conservation of Energy.

e. Kinetic Energy

i. Kinetic energy is energy due to what? What equation is used to calculate it?

ii. Holding the mass constant, if an object’s speed is increased by a factor of 3, how does its kinetic energy change?

iii. What is the kinetic energy of a 43 kg mass moving at 7 m/s?

f. Gravitational Potential Energy

i. Gravitational potential energy is energy due to what? What equation is used to calculate it?

ii. What is the gravitational potential energy for an 12 kg object raised a height of 14 meters above the ground (Assume the ground is your zero level)
