
Modeling Motion Homework 
 

Motion Diagrams 

Below is the motion diagram for an object, similar to what you created in the video analysis 

activity. Assume each square on the grid is 0.10 by 0.10 m, and that 0.3 seconds elapses between 

each dot. 

 

1. Is the speed of the object increasing, decreasing, or staying the same? Explain how you 

can tell. 

 

2. Make a table with one column containing time and one containing the position at each 

time.  

 

3. Using Excel or graph paper, make a graph of position vs. time from your table.  

 

4. Explain the difference between position and displacement. 

 

1-D Kinematics  

5. A record of travel along a straight line is as follows (ignore gravity): 

 Start from rest with a constant acceleration of 2.77 m/s2 for 15.0s. 

 End acceleration and maintain constant velocity for the next 30 s. 

 Apply a constant acceleration of -13 m/s2 for 5 s. 

 

(a) Sketch a position vs. time graph of this motion. 

(b) What was the total displacement for the trip? (Think of this as three kinematics 

problems, one after the other.) 



6. In 1865 Jules Verne proposed sending men to the Moon by firing a space capsule from a 

220m long cannon.  The astronaut would start at rest at the back end of the cannon, and 

would exit the cannon with a speed of 10,970 m/s.  What would have been the 

unrealistically large acceleration experienced by the space travelers during their launch? 

(A human can stand an acceleration of 15g for short time.)  Compare your answer to g = 

9.8 m/s2. 

 

7. A world class sprinter can reach a top speed (about 11.5 m/s) in the first 15.0m of a race. 

What is the average acceleration of this sprinter and how long does it take her to reach 

that speed? 

 

2-D Kinematics HW 

8. A coin rolls along the top of a 1.33 m high desk with a constant velocity. It reaches the 

edge of the desk and hits the ground 1.00 m from the edge of the desk.  

(a) What assumptions can we make in modeling this motion?  

(b) What are the known initial conditions of the coin? Record them in your table. 

(c) What questions can we answer about the motion of the coin?  

(d) Find the answer to one of your questions. 

 

9. The best leaper in the animal kingdom is the puma, which can jump to a height of 3.7 m 

when leaving the ground at an angle of 45 degrees.   

(a) What assumptions can we make in modeling this motion?  

(b) What are the known initial conditions? Record them in your table. 

(c) What must the vertical component of the puma's velocity be to reach that height?   

(d) What is the magnitude of the total velocity (horizontal and vertical) just before the 

puma hits the ground?  

 


