
SPH3U: Delivery! Position – Time Graphs 
 

Answers: 0) 130 m [W], 260 m [W], 390 m [W], 0 m,  1) 2, 2) 30 s, 3) 390 m [W], 4) 13 m/s 

[W], 5) East, 6) 20 m/s (going east), 7) 780 m, 8) 0 m, 9) 7.8 m/s, 10) 0 m/s 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The Speeder Bike Chase! 
 

Luke is chasing Imperial Troopers on the forest moon of Endor riding on Speeder Bikes, as 

shown in the position-time graph below. 

  

1. Do Luke and the Troopers start at the same point? 

How do you know? If not, which is ahead? 

 

Troopers start ahead, at a position away from origin 

 

2. At t= 7s, who is ahead? How do you know? 

 

 Luke is ahead, his position is farther away from the origin 

 

3. Who is travelling faster at 3s? How do you know?  

 

Luke is traveling faster because the slope of his line is 

steeper 

 

4. Are their velocities equal at any time? How do you know? 

 

No, the slopes are constant (= constant velocities), and Luke’s slope is always steeper 

 

5. What is happening at the intersection of the two lines? 

 

They are at the same position, Luke has overtaken the troopers 

 

In the next dramatic scene, the motion is different: 

 

6. How does Luke’s motion in this graph compare to 

that in the first graph? 

 

Luke is moving towards the origin, not away from it. 

 

7. Who has the greater speed? How do you know? 

 

The trooper line has the greater slope, so they are going 

faster 

 

8. Describe what is happening at the intersection of 

the lines. 

 

They are passing by each other in opposite directions, they are at the same position 

 

9. Who has travelled further during the first 4 seconds? How do you know? 
 

The troopers – their displacement in the first 4 seconds is greater than Luke’s 
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SPH3U: Position-Time Graphs and Velocity     

 

On a position-time ( td 


) graph, the slope of the graph represents ____velocity_______. 

Graph A 

 
 

 Graph B  

 

The graphs are straight: __constant _ velocity. 

The slope of the graphs are positive: objects are 
traveling in the ___+___ direction.    

The steeper the slope of the graphs, the 
__greater______ the velocity.            

 

 The graph is straight: _constant_____ velocity. 

The slope of the graph is ___0______: the object is 
not moving.    

The velocity of the object is ___0______.            

 

Graph C 

 
 

 Graph D 

 

The slope of the graph is negative: object is 
traveling _towards____ the reference point.    

The graph is straight: ___constant___ velocity. 

 

*Note: constant velocity = uniform velocity 

        

 The slope of the graphs are positive (objects are 
traveling in the __+____ direction), but the graphs 
are not straight:  __non-uniform____ motion.    

The slope of Runner A is decreasing: runner A is  

___slowing down____. 

The slope of Runner B is increasing: runner B is  

___speeding up_______.  
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SPH3U: Velocity-Time Graphs and Displacement 
 

On a position-time ( td 


) graph,  

1. the slope of the graph represents ___velocity_____________. 

On a velocity-time ( tv 


) graph,  

2. the slope of the graph represents ____acceleration________. 

3. the area under the graph represents __displacement_______. 

Position-Time Graphs and Velocity-Time Graphs 

              

            

            

            

            

 

1. What  is the slope of the position-time graph for Runner A? 

5.0 m/s [N] 

2. What is the slope of the position-time graph for Runner B? 

2.5 m/s [N] 

3. What is the displacement (change in position) of Runner A after 4 s? 

20 m [N] 

4. What is the displacement of Runner B after 6 s? 

15 m [N] 

5. What is the area under the velocity-time curve for Runner A from 0 to 4 s? 

5.0 m/s [N] x 4 s = 20.0 m [N] 

6. What is the area under the velocity-time curve for Runner B from 0 to 6 s?  

2.5 m/s [N] x 6 s = 15.0 m [N] 

7. What is the slope of the velocity-time curve for Runner A? 

0 m/s/s (0 m/s2) 

8. What is the slope of the velocity-time curve for Runner B? 

0 m/s/s (0 m/s2) 
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Sketching Velocity-Time Graphs: 

Graph A 

 

  Graph B 

 

Runner A runs at a constant velocity of 2 m/s [N], 
while Runner B runs at a constant velocity of 2 
m/s [S] for 4 s. 

What is Runner A’s displacement after 4 s? 
2m/s [N] x 4 s = 8 m [N] 
 

 

 A runner runs at a constant velocity of 2 m/s [N] for 2 
s, and then instantaneously changes direction and 
runs 2 m/s [S] for another 2 s. 

What is the runner’s displacement after 4 s? 
2 m/s [N] x 2 s + (-2 m/s [N] x 2 s) = 0 m  

Graph C 

 

  Graph D 

 
Starting from rest, Bicycle A accelerates smoothly 
to 5 m/s [N] in 10 s. Starting from rest, Bicycle B 
accelerates smoothly to 5 m/s [N] in 5 s, and then 
continues for another 5 s at constant velocity. 

What is Bicycle A’s displacement? 

0.5 x 5 m/s [N] x 10 s = 25 m [N] 

 

What is Bicycle B’s displacement? 

0.5 x 5 m/s [N] x 5 s + 5 m/s [N] x 5 s = 37.5 m [N] 

 

If they both have the same starting position, who 
is ahead after 10 s?  Bicycle B 

 A lab cart is pushed so that it coasts up an inclined 
plane, starting at 5 m/s [N], and then it rolls back down 
the plane. 

What can you say about the area between the graph 
and the time axis when the lab cart rolls back down to 
its original position?  

Area (rolling down) must be equal to the area (rolling 
up), so total area = 0 since displacement must be 0 

 

 

V
el

o
ci

ty
 (

m
/s

 [
N

])
 A 

B 

V
el

o
ci

ty
 (

m
/s

 [
N

])
 

V
el

o
ci

ty
 (

m
/s

 [
N

])
 

A 

B 

V
el

o
ci

ty
 (

m
/s

 [
N

])
 

t (s) 
t (s) 

t (s) 

t (s) 



SPH3U: Velocity Time Graphs    
 

Answers: (0) 6 m/s [S], 24 m/s [S], 0, 12 m/s [N], (1) 30 m[S], (2) 210 m[S],  3. 45 m [N], 4. 390 m, 5. 13 m/s, 6. 

300 m [S], 10.0 m/s[S], 8. 20 – 27.5 s, 9. a) 5 - 10s, 10 - 15s, 25 – 27.5s , b) 20 - 25s , c) 0 – 25 s , d) 25 - 30 s 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 



 


