
1D KINEMATICS STUDY GUIDE: 
TOPICS: 

1. Frame of Reference and Position 
2. Distance vs. Displacement 
3. Speed vs. Velocity 
4. Acceleration 

 
 

Concepts & Vocabulary 
• mechanics 
• kinematics 

1. Frame of Reference and Position 
• frame of reference 
• position (x) 
• scalars 
• vectors 
 

2. Distance vs. Displacement 
• distance (d) 
• displacement (∆x = xf - xi) 

 
3. Speed vs. Velocity 

• time (t or ∆t) 
• average speed =  

t
d
Δ

 

• velocity = v = 
t
x

Δ
Δ   

 
4. Acceleration 

• acceleration = a = 
t
v

Δ
Δ  

 
5. Misc. 

•  know all SI units for: 
• distance  
• displacement 
• time 
• speed 
• velocity 
• acceleration 

 
Diagrams 

• Ticker Tape (Oil Drip) Diagrams 
• displacement 
• velocity 
• acceleration 

 
Graphs / Charts  

• qualitative graphs 
• position vs. time 
• velocity vs. time 

• quantitative graphs 
• position vs. time 
• velocity vs. time 

• table given position and time 
• other headings to be calculated: 

o displacement 
o change in time 
o velocity 
o acceleration 
 

Problems / Calculations 
A. Number Line Problems 

• distance 
• displacement 
• speed 
• velocity 

 
B.  Word Problems 

• Using the base equation: speed =  
t

d
Δ

, calculate 

o average speed 
o distance 
o time 

• Using the base equation: a =  
t
v

Δ
Δ  = 

t
vv if

Δ
− , 

calculate 
o acceleration 
o change in velocity 
o time 
o final velocity 
o initial velocity 

 
C.  Qualitative Graph Problems 

• Describe motion from: 
o qualitative position vs. time graphs 
o qualitative velocity vs. time graphs 

 
D.  Table Problems 

• Given position and time, calculate 
o distance 
o displacement 
o speed 
o velocity 
o acceleration 

 
E.  Quantitative Graph Problems 

• Given a position vs. time graph with a scale, calculate 
o distance 
o displacement 
o speed 
o velocity 

• Given a velocity vs. time graph with a scale, calculate 
o change in velocity 
o acceleration 

 
 
 
 
 
 
 
 
 
 



  

1-D KINEMATICS UNIT – PRACTICE TEST 
 

VOCABULARY 
Define the following terms: 
1. mechanics, kinematics, frame of reference, position, scalar, vector, distance, displacement, time, average speed, velocity, acceleration 
 
CONCEPTS 
2. Discuss difference between scalar and vector 
3. Discuss difference between distance and displacement 
4. Discuss difference between speed and velocity 
5. Discuss difference between velocity and acceleration 
6. Discuss difference between position vs. time graph and velocity vs. time graph 
7. What units are used for distance?  
8. What units are used for displacement? 
9. What units are used for time? 
10. What units are used for speed? 
11. What units are used for velocity? 
12. What units are used for acceleration? 
13. How many km are in 1 m? 
14. How many cm are in 1 m? 
15. How many m are in 1 km? 
16. How many seconds are in 1 year (365.25 days)?  
 
DIAGRAMS 
Describe the velocity and acceleration of the ticker tape (oil drip) diagrams below: 

             
17. For “A: the Figure above describe the velocity and acceleration. 
18. For “B: the Figure above describe the velocity and acceleration. 
19. For “C: the Figure above describe the velocity and acceleration. 
 
PROBLEMS 
Number Line Problems 

 Alicia travels from A to B, B to C, C to D, and D to E.  
 

 
 
 

 
20. What is Alicia’s total distance traveled from A to E?  
21. What is Alicia’s displacement from A to E?  
22. What is Alicia’s average speed from A to E?  
23. What is Alicia’s average velocity from A to E? 

 
Word Problems 
24. What is the speed in km / hr of a truck that travels 18 km in 12 minutes? 
25. What distance would be covered in 8 minutes by a train that travels at a constant speed of 312 meters every 9 seconds? 
26. A rabbit and a turtle are practicing for their big race. The rabbit covers a 25 m practice course in 5.0 seconds, the turtle covers the 

same distance in 125 seconds. What is the rabbit’s average speed? What is the turtle’s average speed? If the actual race is run on a 86 
m course, By how many seconds will the rabbit beat the turtle? 

27. A sled reaches a top speed of 320 km/h, then comes to a complete stop in 0.18 s. What is the acceleration that takes place in this 
time? 

28. A dog runs with an initial speed of 1.5 m/s on a waxed floor. It slides to a stop with an acceleration of 0.35 m/s2. How long does it take 
for the dog to stop? 

29. The elevators in the Landmark Tower, in Yokohama, Japan, are among the fastest in the world. They accelerate upward at 3.125 m/s2 
for 4.00 s to reach their final speed. If these elevators start at rest, what is their final speed? 
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30. The solid-fuel rocket boosters used to launch the space shuttle are able to lift the shuttle 45 km above Earth’s surface. During that 
time, the shuttle undergoes a nearly constant total acceleration of 6.25 m/s2, so that its speed increases from rest to about 750 m/s. 
How long does it take for the shuttle to reach this speed? 

 
Qualitative Graph Problems 

 
31. In what direction is the object moving? 
32. Describe the qualitative speed of the object. 
33. Is the velocity constant or changing? 

 

 
34. According to the figure to the above, in what direction is the object moving? 
35. Describe the qualitative speed of the object (constant, slowing down, speeding up, stopped). 
36. Describe the acceleration of the object. (+, -, or 0) 

 
Table Problems 
37. Fill in the rest of the table below: 

Position  
(m)  
= x 

Time  
(s)  
= t 

Displacement   
(m) 

= Δx 

Change in Time  
(s) 

= Δt 

Velocity, v 
(m/s)  

= Δx / Δt 

Acceleration, a 
(m/s  /  s)  
= Δv / Δt 

10 0     
27 5     
5 10     
16 18     
89 27     
7 53     

38. What is the distance traveled by the object from 0 to 53 seconds? 
39. What is the average speed of the object from 0 to 53 seconds? 
40. What is the average velocity of the object from 10 to 27 seconds? 
41. What is the average acceleration of the object from 5 to 27 seconds? 

 
Quantitative Graph Problems 

 
 

42. What is the objects velocity at 8.0 s? 
43. What is the average acceleration from 0 to 4.0 s? 
44. What is the average acceleration from 2.0 to 8.0 s? 
45. What is the average acceleration from 3.0 to 13.0 s? 
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DYNAMICS PRACTICE TEST / REVIEW 
 

1. Dynamics is the branch of mechanics dealing with the __________ that cause motion. 
 
FORCE 
2. A force is a __________. 
3. The two major categories of force are __________. 
4. The type of force that is applied to an object by another object or by a person. 
5. The type of force with which the earth, moon, or other massive body attracts an object towards itself. By definition, this is the weight of the 

object. 
6. The type of force that is the support force exerted upon an object which is in contact with another stable object and acts perpendicular to 

the surface. 
7. The type of force that is caused by motion and opposes the motion of the object.  
8. The type of force that is transmitted through a string, rope, or wire when it is pulled tight by forces acting at each end. 
9. The type of force that is exerted by a compressed or stretched spring upon any object which is attached to it. 
10. The type of force that is due to the interaction between two charges. 
11. The type of force that is due to  
12. List the four types of friction forces. 
13. The metric units used to describe force are __________. 
14. Describe the difference between mass and weight. 
15. Does a person diet to lose mass or to lose weight? Explain.  
 
FREE BODY DIAGRAMS 
16. Draw the free body diagram of the following: A leftward force is applied to a book in order to move it across a desk with a leftward 

acceleration. Consider frictional forces. Neglect air resistance. Diagram the forces acting on the book. 
17. Draw the free body diagram of the following: A girl is suspended motionless from a bar which hangs from the ceiling by two ropes. Diagram 

the forces acting on the girl. 
18. Draw the free body diagram of the following: A football is moving upwards towards its peak after having been booted by the punter. 

Neglect air resistance. Diagram the forces acting upon the football as it rises upward towards its peak. 
19. Draw the free body diagram of the following: A rightward force is applied to a book in order to move it across a desk at constant velocity. 

Consider frictional forces. Neglect air resistance. Diagram the forces acting on the book. 
20. Draw the free body diagram of the following: A car is coasting to the left and slowing down. Diagram the forces acting upon the car. 
 
DETERMINING NET FORCE 
21. Determine the magnitude of the unknown forces for each situation below: 

 
22. Which velocity vs. time diagram(s) below show that a net force is acting on the object: 

A)    B)     C)  
 
Determine the net force for the following: 

23.  
 
 
 
 

 
 

Fnet = __________________________ 

24.     
 
 
 
 

 
 

Fnet = ___________________________ 

25.     
 
 
 
 
 

 
26. Fnet = 27 N left 

 
 
 
 
 
 

Fnorm = 20 N 

Fgrav = 20 N 

Ffrict = 40 N 

Fgrav = 25 N 

Fnorm = _________ 

Fapp = 50 N Ffrict = _________ 

Fgrav = 200 N 



NEWTON’S 1ST LAW OF MOTION 
27. Unbalanced forces cause __________. 
28. __________ is the resistance an object has to a change in its state of motion. 
29. Imagine a place in the cosmos far from all gravitational and frictional influences. Suppose an astronaut in that place throws a rock. The 

rock will: a) gradually stop. b) continue in motion in the same direction at constant speed. 
30. An 2-kg object is moving horizontally with a speed of 4 m/s. How much net force is required to keep the object moving with the same 

speed and in the same direction? 
31. If you were in a weightless environment in space, would it require a force to set an object in motion? Explain. 
32. A 4.0 kg object is moving across a frictionless surface with a constant velocity of 2 m/s. Which one of the following horizontal forces is 

necessary to maintain this state of motion? A) 0 N     B) 0.5 N      C) 2.0 N      D) 8.0 N      E) depends on the speed. 
33. If the forces acting upon an object are balanced, then the object    A) must not be moving.   B) must be moving with a constant velocity.   

C) must not be accelerating.   D) none of the above. 
 
NEWTON’S 2ND LAW OF MOTION 
34. What acceleration will result when a 12-N net force is applied to a 3-kg object? A 6-kg object? 
35. A net force of 16 N causes a mass to accelerate at the rate of 5 m/s2. Determine the mass. 
36. An object is accelerating at 2 m/s2. If the net force is tripled and the mass of the object is doubled, what is the new acceleration? 
37. What is the acceleration of a 0.30-kilogram ball that is hit with a force of 25 N? 
38. How much force is needed to accelerate a 68-kilogram skier at a rate of 1.2 m/sec2? 
39. What is the mass of an object that requires a force of 30 N to accelerate at a rate of 5 m/sec2? 
40. What is the force on a 1,000-kilogram elevator that is falling freely under the acceleration of gravity only? 
41. \What is the mass of an object that needs a force of 4,500 N to accelerate it at a rate of 5 m/sec2? 
42. What is the acceleration of a 6.4-kilogram bowling ball if a force of 12 N is applied to it? 
43.   

 
Fnet =  
mass =  
acceleration = 

44.   

 
Fnet =  
mass =  
acceleration = 8 m/s2   

45.   

 
Fnet =  
mass = 80 kg 
acceleration = 12 m/s2   

 
NEWTON’S 3RD LAW OF MOTION 
46. While driving, Jeremy observed some bird droppings striking the windshield of his car. Obviously, a case of Newton's third law of motion. 

The bird droppings hit the windshield and the windshield hit the bird droppings. Which of the two forces is greater: the force on the bird 
droppings or the force on the windshield? 

47. Gun recoils when it is fired. The recoil is the result of action-reaction force pairs. As the gases from the gunpowder explosion expand, the 
gun pushes the bullet forwards and the bullet pushes the gun backwards. The acceleration of the recoiling gun is ... A)greater than the 
acceleration of the bullet.   B)smaller than the acceleration of the bullet.   C)the same size as the acceleration of the bullet.   D)cannot be 
determined. 

48. For the following examples, the action force is stated; determine the reaction force. 
a. Compressed air pushes balloon wall outwards. 
b. A person’s foot pushes backward on the floor. 
c. A bird pushes downward on air. 
d. A rocket fires gases backward. 
e. A teacher punches a chalkboard forward with his fist. 

49. In outer space, an astronaut with a mass of 90 kg pushes to the right with a force of 50 N against satellite with a mass of 1000 kg.  
Describe the motion (acceleration magnitude and direction) of both the astronaut and satellite after the astronaut pushed. 

50. In outer space, an astronaut is floating on a space walk when his cord is detached from the space shuttle about 15 meters away.  Without 
a jet pack to bring her back to the shuttle, she swings her arms and legs and does not move.  She has several heavy tools on her belt, and 
will soon lose oxygen.  What can she do to get back to the shuttle?   

Fnorm = 

Fgrav = 

Fapp = 792 N Ffrict = 

Fnorm = 

Fgrav = 

Fapp = 378 N Ffrict = 218 N 

Fnorm = 

Fgrav = 250 N 

Fapp = 165 N Ffrict = 35 N 



DYNAMICS CONCEPT MAP 
 
Dynamics 

1. force 
2. contact 
3. action-at-a-distance 
4. applied force 
5. normal force 
6. friction force 
7. tension force 
8. spring force 
9. sliding friction 
10. air friction 
11. viscous friction 
12. rolling friction 
13. gravitational force 
14. electrical force 
15. magnetic force 
16. weight 
17. net force 
18. Newton (N) 
19. balanced 
20. unbalanced 
21. 1st Law 
22. 2nd Law 
23. 3rd Law 
24. inertia 
25. mass 
26. a = Fnet / m, m = Fnet / a, Fnet = ma 

 
 
 
 
DYNAMICS PRACTICE TEST 
 

1. forces 
2. push or pull 
3. contact, action-at-a-distance 
4. applied force 
5. gravitational force 
6. normal force 
7. friction force 
8. tension force 
9. spring force 
10. electrical force 
11. magnetic force 
12. sliding, air, viscous, rolling 
13. Newton (N) 
14. mass = stuff, weight = pull of gravity on the stuff 
15. mass, weight is simply the pull of gravity on the mass 
16. (see notes) 
17. “ 
18. “ 
19. “ 
20. “ 
21. A= 50 N, B= 200 N, C= 1100 N, D= 20 N, E= 300 N, F 

= H, G= 50 N, H = F 
22. A and C 
23. 0 N 
24. 15 N up 
25. Fnorm = 200 N, Ffrict = 77 N 
26. Fnet = 27 N left 

DYNAMICS PRACTICE TEST (continued) 
27. acceleration 
28. inertia 
29. b) 
30. 0 N 
31. yes, need an unbalanced force to move an object at 

rest 
32. A) 0 N 
33. C) 
34. 4 m/s2, 2 m/s2   
35. 3.2 kg 
36. 3 m/s2   
37. 83.3 m/s2  
38. 81.6 N 
39. 6 kg 
40. 10,000 N 
41. 900 kg 
42. 1.875 m/s2   
43.  Fnorm = 250 N, Fnet = 130 N, mass 25 kg, a = 5.2 m/s2   
44. Fnet = 160 N, mass 20 kg,  Fgrav = 200 N, Fnorm = 200 N 
45. Fnet = 960 N, Ffrict = 1752 N left, Fgrav = 800 N,  Fnorm = 

800 N 
46. they are both the same magnitude 
47. B) [the force on the gun and bullet are the same, but 

the mass of the gun is greater, so b/c a = F/m, the 
gun’s larger mass causes it to accelerate less than the 
bullet.] 

48. = 
a. balloon presses air inward 
b. floor pushes forward on the foot 
c. air pushes upward on the bird 
d. gas pushes rocket forward 
e. chalkboard hits fist backward 

49. : 
a. astronaut acceleration = 0.56 m/s2 left 
b. satellite acceleration = 0.05 m/s2 right 

50. She can throw the heavy tools as hard she can in the 
direction opposite the shuttle.  This will cause the tools 
to “push” her towards the shuttle. 
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