
Physics 50 Interpreting Kinematics Graphs

For each question, choose only one letter A–E as your answer. Record your answers on
a scantron sheet (882-E or compatible with that) and submit the scantron sheet on the due
date.

This diagram refers to questions 1–6.

Motion in One Dimension  Name:   
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Describing Motion Graphically 
 

Study Lessons 3 and 4 of the 1-D Kinematics chapter at The Physics Classroom:    
 

http://www.physicsclassroom.com/Class/1DKin/1DKinTOC.html 
 

MOP Connection: Kinematic Graphing:  sublevels 1-11  (emphasis on sublevels 9-11) 
 

1. The slope of the line on a position vs. time graph reveals information about an object's velocity.  The 
magnitude (numerical value) of the slope is equal to the object's speed and the direction of the slope 
(upward/+ or downward/-) is the same as the direction of the velocity vector.  Apply this 
understanding to answer the following questions. 

 

a. A horizontal line means  . 
 

b. A straight diagonal line means  . 
 

c. A curved line means  . 
 

d. A gradually sloped line means  . 
 

e.  A steeply sloped line means  . 
  
 

2. The motion of several objects is depicted on the position vs. time graph.  Answer the following 
questions.  Each question may have less than one, one, or more than one answer. 
 

  a. Which object(s) is(are) at rest? 
 

  b. Which object(s) is(are) accelerating? 
 

  c. Which object(s) is(are) not moving? 
 

  d. Which object(s) change(s) its direction? 
 

  e. Which object is traveling fastest? 
 

  f. Which moving object is traveling slowest? 

 

 
 

  g. Which object(s) is(are) moving in the same direction as object B? 
 
 

3. The slope of the line on a velocity vs. time graph reveals information about an object's acceleration.  
Furthermore, the area under the line is equal to the object's displacement.  Apply this understanding 
to answer the following questions. 

 

a. A horizontal line means  . 
 

b. A straight diagonal line means  . 
 

c. A gradually sloped line means  . 
 

d.  A steeply sloped line means  . 
  
 

4. The motion of several objects is depicted by a velocity vs. time graph.  Answer the following 
questions.  Each question may have less than one, one, or more than one answer. 
 

  a. Which object(s) is(are) at rest? 

 

  b. Which object(s) is(are) accelerating? 
 

  c. Which object(s) is(are) not moving? 
 

  d. Which object(s) change(s) its direction? 
 

  e. Which accelerating object has the smallest acceleration? 
 

  f. Which object has the greatest acceleration? 
 

 

  g. Which object(s) is(are) moving in the same direction as object E? 

1
2
3

4

5

1. Which particle(s) is(are) at rest and remaining at rest?

(A) 1 and 5

(B) 1 only

(C) 2

(D) 3

(E) none

2. Which particle is moving fastest?

(A) 1

(B) 2

(C) 3

(D) 4

(E) 5
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3. Which particle(s) is(are) moving at constant velocity?

(A) 1 and 5

(B) 2 and 3

(C) 1, 2, 3, and 5

(D) 4

(E) none

4. Which particle(s) change(s) direction?

(A) 1 and 5

(B) 2 only

(C) 2 and 3

(D) 4

(E) none

5. Which particle(s) is(are) accelerating?

(A) 1 and 5

(B) 2, 3, and 4

(C) 4 only

(D) all

(E) none

6. Which particle(s) is(are) moving in the same direction as particle 2?

(A) 1

(B) 5

(C) 3 only

(D) 4 only

(E) 3 and 4
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This diagram refers to questions 7–13.

Motion in One Dimension  Name:   
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Describing Motion Graphically 
 

Study Lessons 3 and 4 of the 1-D Kinematics chapter at The Physics Classroom:    
 

http://www.physicsclassroom.com/Class/1DKin/1DKinTOC.html 
 

MOP Connection: Kinematic Graphing:  sublevels 1-11  (emphasis on sublevels 9-11) 
 

1. The slope of the line on a position vs. time graph reveals information about an object's velocity.  The 
magnitude (numerical value) of the slope is equal to the object's speed and the direction of the slope 
(upward/+ or downward/-) is the same as the direction of the velocity vector.  Apply this 
understanding to answer the following questions. 

 

a. A horizontal line means  . 
 

b. A straight diagonal line means  . 
 

c. A curved line means  . 
 

d. A gradually sloped line means  . 
 

e.  A steeply sloped line means  . 
  
 

2. The motion of several objects is depicted on the position vs. time graph.  Answer the following 
questions.  Each question may have less than one, one, or more than one answer. 
 

  a. Which object(s) is(are) at rest? 
 

  b. Which object(s) is(are) accelerating? 
 

  c. Which object(s) is(are) not moving? 
 

  d. Which object(s) change(s) its direction? 
 

  e. Which object is traveling fastest? 
 

  f. Which moving object is traveling slowest? 

 

 
 

  g. Which object(s) is(are) moving in the same direction as object B? 
 
 

3. The slope of the line on a velocity vs. time graph reveals information about an object's acceleration.  
Furthermore, the area under the line is equal to the object's displacement.  Apply this understanding 
to answer the following questions. 

 

a. A horizontal line means  . 
 

b. A straight diagonal line means  . 
 

c. A gradually sloped line means  . 
 

d.  A steeply sloped line means  . 
  
 

4. The motion of several objects is depicted by a velocity vs. time graph.  Answer the following 
questions.  Each question may have less than one, one, or more than one answer. 
 

  a. Which object(s) is(are) at rest? 

 

  b. Which object(s) is(are) accelerating? 
 

  c. Which object(s) is(are) not moving? 
 

  d. Which object(s) change(s) its direction? 
 

  e. Which accelerating object has the smallest acceleration? 
 

  f. Which object has the greatest acceleration? 
 

 

  g. Which object(s) is(are) moving in the same direction as object E? 

1

2

3
4
5

7. Which particle(s) is(are) at rest and remaining at rest?

(A) 1 and 5

(B) 1 only

(C) 2

(D) 3

(E) none

8. Which particle(s) is(are) at rest momentarily during the time shown?

(A) 1 and 5 only

(B) 2 and 3

(C) 4 only

(D) 1, 4, and 5

(E) none

9. Which particle(s) is(are) moving at constant velocity?

(A) 1 and 5

(B) 2 and 3

(C) 1, 2, 3, and 5

(D) 4

(E) none

10. Which particle(s) change(s) its direction?

(A) 1 and 5

(B) 2 only

(C) 2 and 3

(D) 4

(E) none
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11. Which particle(s) is(are) moving in the same direction as particle 5 for the entire time
shown?

(A) 1

(B) 2

(C) 3 only

(D) 4 only

(E) 3 and 4

12. Which particle(s) is(are) accelerating?

(A) 1 and 5

(B) 2, 3, and 4

(C) 4 only

(D) all

(E) none

13. Which particle has the smallest magnitude non-zero acceleration?

(A) 1

(B) 2

(C) 3

(D) 4

(E) 5

14. Which particle is moving in the negative direction and slowing down?
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5. The graphs below depict the motion of several different objects.  Note that the graphs include both 
position vs. time and velocity vs. time graphs. 

 

 
 

  Graph A Graph B Graph C Graph D Graph E 
 
 

 The motion of these objects could also be described using words.  Analyze the graphs and match 
them with the verbal descriptions given below by filling in the blanks. 

 

 Verbal Description Graph 
 a. The object is moving fast with a constant velocity and then moves slow with a 

constant velocity. 
 

 

  
 

 b. The object is moving in one direction with a constant rate of acceleration 
(slowing down), changes directions, and continues in the opposite direction 
with a constant rate of acceleration (speeding up). 

 

 

  
 

 c. The object moves with a constant velocity and then slows down. 
 

 

  
 

 d. The object moves with a constant velocity and then speeds up. 
 

 

  
 

 e. The object maintains a rest position for several seconds and then accelerates.  

  
 

 
 

6. Consider the position-time graphs for objects A, B, C and D.  On the ticker tapes to the right of the 
graphs, construct a dot diagram for each object.  Since the objects could be moving right or left, put 
an arrow on each ticker tape to indicate the direction of motion. 

 

 
 
7. Consider the velocity-time graphs for objects A, B, C and D.  On the ticker tapes to the right of the 

graphs, construct a dot diagram for each object.  Since the objects could be moving right or left, put 
an arrow on each ticker tape to indicate the direction of motion. 

 

 
 

(A) A

(B) B

(C) C

(D) D

(E) none
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Consider this velocity time graph for a particle, and use it to answer questions 15–25.

1	of	3 ©	HelpTeaching.com

Name:	__________________________ Date:	__________________________

Graphical	Kinematics:	Velocity	vs.	Time

Instructions:	An	object's	 changing	velocity	 is	depicted	 in	 the	Velocity	vs.	Time	Graph	below.	Use	 the

graph	 to	 answer	 the	 following	 questions.	Descriptions	must	 be	written	 in	 complete	 sentences.	 For	 any

questions	involving	calculations,	you	must	show	ALL	your	computation	work.	Acceleration	answers	should

be	in	 	units.

1.	

A.	 Describe,	in	detail,	the	motion	of	the	object	during	the	time	interval	from	A	to	B	on	the

graph.	

B.	 Calculate	the	acceleration	of	the	object	during	the	time	interval	from	A	to	B.	

m

s2

15. Which best describes the motion of the particle from A to B?

(A) The particle moves in the positive direction at a constant velocity of 10 m/s for 2
seconds.

(B) The particle moves in the positive direction at a constant velocity of 20 m/s for 2
seconds.

(C) The particle starts from rest and accelerates at a constant rate of 10 m/s2 in the
positive direction for 2 seconds.

(D) The particle starts from rest and accelerates at a constant rate of 20 m/s2 in the
positive direction for 2 seconds.

(E) The particle moves with increasing acceleration for 2 seconds.

16. As the particle moves from B to C,

(A) its acceleration is zero

(B) it moves at a constant velocity

(C) it moves in the positive direction

(D) all of the above are true

(E) only two of the above are true

17. What is the displacement of the particle from B to C?

(A) 20 m

(B) 40 m

(C) 40 m/s

(D) 10 m

(E) 10 m/s2
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18. Which best describes the motion of the particle from C to D?

(A) The particle moves with constant velocity in the positive direction for 1 second.

(B) The particle moves in the negative direction, slowing down at a constant rate for
1 second.

(C) The particle speeds up in the positive direction, moving with constant acceleration
for 1 second.

(D) The particle’s acceleration increases at a constant rate for 1 second.

(E) The particle’s acceleration decreases at a constant rate for 2 seconds.

19. What is the acceleration of the particle from C to D?

(A) 10 m/s2

(B) -10 m/s2

(C) 20 m/s2

(D) -20 m/s2

(E) 40 m/s2

20. What is the displacement of the particle from C to D?

(A) 20 m

(B) 30 m

(C) 40 m

(D) 80 m

(E) 90 m

21. What is the average acceleration of the particle from A to D?

(A) 8 m/s2

(B) 10 m/s2

(C) -10 m/s2

(D) 20 m/s2

(E) 40 m/s2

22. What is the displacement of the particle from A to D?

(A) 30 m

(B) 40 m

(C) 60 m

(D) 90 m

(E) 120 m
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23. Which best describes the motion of the particle from E to F?

(A) The particle moves in the negative direction, speeding up with constant accelera-
tion.

(B) The particle moves in the positive direction, slowing down with constant acceler-
ation.

(C) The particle moves in the positive direction, with constant velocity.

(D) The particle moves in the positive direction, with speeding up with constant ac-
celeration.

(E) The particle moves in the negative direction, slowing down with constant acceler-
ation.

24. What is the acceleration of the particle from E to F?

(A) 10 m/s2

(B) -10 m/s2

(C) 20 m/s2

(D) -20 m/s2

(E) 40 m/s2

25. What is the final position of the particle at H, assuming it starts at x = 0?

(A) 90 m

(B) 195 m

(C) 255 m

(D) 295 m

(E) 315 m
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