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FORCE & MOTION UNIT STUDY GUIDE 
Textbook Chapters 2 & 3

TOPICS/VOCAB: 

· Position

· Motion

· Relative Motion

· Average Motion

· Constant Motion

· Distance vs. Displacement

· Speed vs. Velocity

· S = D/T

· V = D/T w/ direction

· Vectors

· Scalars 

· Instantaneous Speed

· Acceleration (3 Types)
· A = (Vf – Vi)/T

· Position – Time Graphs

· Velocity – Time Graphs

· Types of Forces

· Balanced and Unbalanced Forces 

· Adding/Subtracting Forces

· Kinetic Friction

· Static Friction

· Sliding Friction

· Rolling Friction

· Drag/Air Resistance/Fluid Friction

· Sir Isaac Newton

· Newton’s 1st Law of Motion 

· Inertia at Rest & Inertia in Motion
· Newton’s 2nd Law of Motion

· Newton (N) =  kg * m/s²
· Net Force

· Direct/Proportional Relationship

· Indirect/Disproportional Relationship

· F = ma or a = F/m

· Gravity 

· Law of Gravity

· Weight

· W = mG

· Galileo Galilei
· Free Fall

· D = (at²)/2 or h = ½ gt²

· Free Body Diagrams

· Projectile Motion 

· Parabola

· Terminal Velocity

· Centripetal Force

· Newton’s 3rd Law

· Action/Reaction

· Propulsion

· Momentum 

· p = mv

· Law of Conservation of Momentum

· Collisions 

1. A soccer player kicks a ball 6.5 meters. How much time is needed for the ball to travel this distance if its velocity is 22 meters per second, south?

2. A cruise ship travels east across a river at 19.0 meters per minute. If the river is 4,250 meters wide, how long does it take for the ship to reach the other side?
3. A volcanologist noted that a lahar rushed down a mountain at 32.2 kilometers per hour, south. How far did the mud flow in 17.5 minutes? Solve in meters/second. 

4. While traveling along a highway, a driver slows from 24 m/s to 15 m/s in 12 seconds. What is the automobile’s acceleration? (Remember that a negative value indicates a slowing down or deceleration.)

5. A parachute on a racing dragster opens and changes the speed of the car from 85 m/s to 45 m/s in a period of 4.5 seconds. What is the acceleration of the dragster?

6. A cyclist accelerates at a rate of 7.0 m/s2. How long will it take the cyclist to reach a speed of 18 m/s? 


(IPC) How long would it take for this cyclist to reach 12 km/min? Use dimensional analysis. 
7. A skateboarder traveling at 7.0 meters per second rolls to a stop at the top of a ramp in 3.0 seconds. What is the skateboarder’s acceleration?

8. A volleyball serve was in the air for 2.2 seconds before it landed untouched in the far corner of the opponent’s court. What was the maximum height (distance)  of the serve?

9. Brianna is rowing a small boat across a pond. The air is calm; there is no wind blowing.

a. What type of friction is resisting her motion?

b. If two friends join her in the boat, will the friction force change? Why or why not?
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Supply the missing force necessary to achieve equilibrium.

10. Imagine a place in space far from all gravitational and frictional forces. Suppose an astronaut in that place throws an object.  The object will 
a. Slow down gradually to a stop

b. Continue in motion at constant speed in the same direction.
11. A 2kg object is moving horizontally with a speed of 4m/s across a frictionless surface.  How much net force is required to keep the object moving horizontally with the same speed?
12. Construct a free-body diagram for the following situations:
a. An egg is free-falling form a nest in a tree

b. A car is coasting to the right and slowing down.

13. A girl on roller skates is pushed with a force of 100N to result in her accelerating at 2m/s2.  What is her mass?
14. What is the force on a 1-kg ball that is in free fall due to the pull of gravity?
15. A man has a mass of 66 kg on the Earth.  What is his weight?

16. A person weights 540 N on the Earth?  What is the person’s mass?  What would be his weight on the moon where the acceleration due to gravity is 1.67 m/sec2?

17. An originally stationary car with a mass of 1500 kg is uniformly accelerated to reach a velocity of 15 m/sec in 5 seconds after starting.  What is the car’s acceleration?  
18. How much force was required to reach the above acceleration?

19.  A 7000 kg plane is launched from an aircraft carrier in 2 seconds by a force of 350,000N.  What is the plane’s acceleration?  What is the plane’s velocity?  

20. Which of the following objects has the greatest inertia?

	a. a parked SUV

	b. a laptop sitting on a desk

	c. an 8th grade student watching TV instead of doing his homework

	d. a baseball during a pop fly


21. A physical science textbook has a mass of 2.2 kilograms.

a. What is its weight on Earth?

b. What is its weight on Mars? (g = 3.7 N/kg)

c. If the textbook weighs 19.6 newtons on Venus, what is the strength of gravity on that planet?
22.  You are playing paintball with a friend.  When you fire the paintball gun, it recoils slightly.  As it is fired, the compressed gas from your CO2 canister pushes the paintball forward, and the paintball pushes your gun backwards.  The acceleration of your paintball gun is 
a. greater than the acceleration of the paintball

b. equal to the acceleration of the paintball

c. less than the acceleration of the paintball.

Explain your answers.

23.  What is free fall?
24.  For a freely falling object dropped from rest, what is the instantaneous speed at the end of the 5th second?  8th second?

25.  For a freely falling object dropped from rest, what is the acceleration at the end of the 5th second?  8th second?

26. How far will a freely falling object fall from rest in 5 seconds?  8 seconds?

27. What is the appropriate equation for how fast an object freely falls from a position of rest? 

28. For how far that object falls?

29.  Suppose the freely falling rock were dropped from rest near the surface of a planet where g=20 m/sec/sec.  What is the speed of the rock at the end of 5 seconds?  How far will the rock fall in 5 seconds?

30.  Identical twins are riding in identical wagons.  A friend gives the first wagon a push of 5N and gives the second wagon a push of 8N.  Which twin will experience the greater acceleration?  Explain.

31.  Two figure skaters push against each other and move in opposite directions across the ice.  Draw a picture and label the action-reaction forces.  Which of the two forces is greater?  Which skater, the man or the woman, will probably accelerate faster?  Explain.

32. Develop a real-world situation for the following, draw force diagrams when necessary: 
Newton’s 1st Law:

Newton’s 2nd Law:

Newton’s 3rd Law: 

