
Physics 4A  
Chapter 1: Concepts of Motion 

 
 

 
 
 
 

 
 
 
 

 
 
 



Conceptual Questions and Example Problems from Chapter 1 
 

Conceptual Question 1.6 
Determine the signs (positive, negative, or zero) of the position, velocity, and acceleration for the 
particle in the figure below. 
 
 

 
 

1.6.   The particle position is to the left of zero on the x-axis, so its position is negative. The particle is moving to the left, 
so its velocity is negative. The particle’s speed is decreasing as it moves to the left, so its acceleration vector points in the 
opposite direction as its velocity vector (i.e., to the right). Thus, the acceleration is positive. 
 
 
Conceptual Question 1.8 
Determine the signs (positive, negative, or zero) of the position, velocity, and acceleration for 
the particle in the figure to the right. 
 

1.8.   The particle position is above zero on the y-axis, so its position is positive. The particle is moving up, so its 
velocity is positive. The particle’s speed is increasing as it moves in the positive direction, so its acceleration vector 
points in the same direction as its velocity vector (i.e., up). Thus, the acceleration is also positive. 
 
 
 
 
Problem 1.3 
You are watching a jet ski race. A racer speeds up from rest to 70 mph in just a few seconds, then 
continues at a constant speed. Draw a basic motion diagram of the jet ski, using images from the video, 
from 10 s before reaching top speed until 10 s afterward. 
 

1.3.   Model:  Model the jet ski as a particle. Assume the speeding up time is less than 10 s, so the motion diagram will 
show the jet ski at rest for a few seconds at the beginning. 
Solve: 

 
Assess:  Notice that the acceleration vector points in the same direction as the velocity vector because the jet ski is speeding up. 
 
 



Problem 1.7 
A softball player slides into second base. Use the particle model to draw a motion diagram showing his 
position and his average velocity vectors from the time he begins to slide until he reaches the base. 
 
1.7.   Solve:  The player starts with an initial velocity but as he slides he moves slower and slower until coming to rest. 
 

 
 
 
Problem 1.9 
The figure below shows the first five points of a motion diagram. Use Tactics Box 1.3 to find the average 
acceleration vectors at points 1, 2, and 3. Draw the completed motion diagram showing the velocity 
vectors and acceleration vectors. 
 

 
 

1.9.   Solve:  To find the accelerations, use the method of Tactics Box 1.3: 

 

 
 
Problem 1.16 
A roof tile falls straight down from a two-story building. It lands in a swimming pool and settles 
gently to the bottom. Draw a complete motion diagram of the tile. 
 

1.16.   Model:  Represent the tile as a particle. 
Visualize:  Starting from rest, the tile’s velocity increases until it hits the water surface. This part of the motion is 
represented by dots with increasing separation, indicating increasing average velocity. After the tile enters the water, it 
settles to the bottom at roughly constant speed, so this part of the motion is represented by equally spaced dots. 
 

 
 
 
 
 



Problem 1.25 
Convert the following to SI units: 
 
a) 75 in    b) 3.45 × 106 yr 
c) 62 ft/day    d) 2.2 × 104 mi2 
 

1.25.   Solve:  (a) 
22.54 cm 10  m75 inch (75 inch) 1.9 m

1 inch 1 cm

−  = =     
 

(b) 6 6 14365 d 24 h 60 min 60 s3.45 10  yr 3.45 10  yr 1.09 10  s
1 yr 1 d 1 h 1 min

    × = × = ×    
    

 

(c) 
3

4ft 1 mile 1.609 km 10  m 1 day 1 h62 ft/day 62 2.2 10  m/s
day 5280 ft 1 mile 1 km 24 h 3600 s

−       = = ×                
 

(d) ( )
2 2 2

4 2 4 2 10 25280 ft 12 in 1 m2.2 10  mi 2.2 10  mi 5.7 10  m
1 mi 1 ft 39.37 in

     × = × = ×     
     

 

 
 
Problem 1.38 
A speed skater moving across frictionless ice at 8.0 m/s hits a 5.0-m-wide patch of rough ice. She 
slows steadily, then continues on at 6.0 m/s. What is her acceleration on the rough ice? (Draw a 
complete pictorial representation. Do not solve these problems or do any mathematics.) 
 
1.38.   Model:  Represent the speed skater as a particle for the motion diagram. 
Visualize: 
 

 
 
 
 
 
Problem 1.42 
Ice hockey star Bruce Blades is 5.0 m from the blue line and gliding toward it at a speed of 4.0 
m/s. You are 20 m from the blue line, directly behind Bruce. You want to pass the puck to Bruce. 
With what speed should you shoot the puck down the ice so that it reaches Bruce exactly as he 
crosses the blue line? (Draw a complete pictorial representation. Do not solve these problems or 
do any mathematics.) 
 

 



1.42.   Model:  Represent Bruce and the puck as particles for the motion diagram. 
Visualize: 

 
 
 
 
 
Problem 1.52 
For the motion diagram shown below, (a) Complete the motion diagram by adding acceleration 
vectors (b) Write a physics problem for which this is the correct motion diagram. (c) Draw a 
pictorial representation for your problem. 
 

 
 

1.52.   Solve: 
(a) 
 

 
 

(b) A coyote (A) sees a rabbit and begins to run toward it with an acceleration of 3.0 2m/s .  At the same instant, the rabbit 
(B) begins to run away from the coyote with an acceleration of 2.0 2m/s .  The coyote catches the rabbit after running 40 
m. How far away was the rabbit when the coyote first saw it? 
(c) 
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