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CHASE & COLLISION PROBLEMS 

LEARNING GOALS 

Students will solve problems involving two objects chasing each other or colliding 

LOOKING FOR LINKS 

With chase and collision problems, you won’t have enough information to solve if you only 

consider one object; you have to consider both together and look for links between them.  

Consider the following examples: 

EXAMPLE 1: 
Romeo is sitting under a tree when he sees Juliet on the other side of the field (100. m away) 

running towards him at 3.0 m/s.  He jumps up and accelerates towards her at 1.2 m/s2.  You 

must find out how long he will be running before they meet. (Make a sketch to the side) 

a) How do the times they are running for compare? 

 

b) They don’t run the same distance, but if you add the distance each one travels, what 

will it be?   

 

 

We can write these symbolically as ∆𝑡𝑅 = ∆𝑡𝐽 = ∆𝑡       (1) 

and ∆𝑑𝑅 + ∆𝑑𝐽 = 100 𝑚.       (2) 

 

Next, we consider the equations of motion for both.  

c) Juliet is moving with constant velocity so her distance can be calculated by the 

equation 

    ∆𝑑𝐽=        (3) 

d) Romeo is accelerating.  We know his initial velocity and acceleration and we’re 

interested in time.  Which equation of motion would be best? 
   ∆𝑑𝑅 =        (4) 

  

**Check with your teacher here 

 

e) Now sub equations (3) and (4) into (2) and solve for time. 

  

10.6 s 
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EXAMPLE 2: 
Shawn and Alvin are racing.  Alvin gets a 3.0 s head start and runs 6.0 m/s.  Shawn runs 7.5 

m/s.  How long until Shawn catches Alvin? 

a) How do their distances compare? 

 

b) What is the connection between their times?   

 

 

**Write your answers for (a) and (b) symbolically and check with your teacher 

 

c) Both have constant velocity so their equations of motion are 

 
 ∆𝑑𝑠 =   and   ∆𝑑𝐴 = 

 

d) Sub these into your equation from (a).  BUT the TIMES are NOT equal so you’ll have to 

sub in from (b) as well to solve. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PRACTICE 

 
Always make a sketch (except for the head start questions which are a little tricky to draw) 
 

1. Two runners, moving at constant velocities, are at opposite ends of a straight 200. m track that runs 
north-south.  Runner A starts out from the south end at 4.0 m/s [N].  Runner B starts out from the north 
end at an unknown velocity south.  If both runners meet in 18 s, then what is the velocity of Runner B? 
(7.1 m/s) 

 

2. Vancouver is about 300 km from Seattle.  Two friends, one leaving from each city by bicycle, want to 
identify where to find a campsite between the two cities.  One cyclist starts out from Vancouver at 25 
km/h.  His friend will start out 2.0 h later from Seattle at 32 km/h.  How far from Vancouver do the friends 
meet? (160 km) 

 

12 s 



SPH4U1 Lesson 09 Kinematics 

3 

 

3. In a football game, Eduard is running at 10. m/s [N] when he is 30. m from Felipe.  Felipe accelerates from 
rest at 0.50 m/s2 [S] towards Eduard.  When will Felipe tackle Eduard? [2.8 s] 

4. A boy runs out the door and starts down the road for school at his normal pace; he usually covers 15 m in 
5.0 s.  360 seconds later, his mother discovers that he has forgotten his lunch, and she runs after him at 
4.0 m/s. 
a) How far does he get in 360 s? 1080 m) 
b) How long does it take her to catch him? (1080 s from mother’s start) 
c) How far from home is he when she catches him? (4320 m from start) 

 

5. Canadian runner Percy Williams won the 100. m dash at the 1928 Olympics with a time of 10.8 s.  His 
coach could run 100. m at an average speed of 7.0 m/s.   

a. If Percy gives the coach a 15 m head start in a practice race, when and where does Percy 
catch up to the coach? (6.6 s, 46 m) 

b. How much of a head start, in distance, did the coach need in order to reach the finish line at 
the same time as Percy? (24.4 m) 

 
6. Doina Melinte of Romania won the 800 m women’s race at the 1984 Olympics with a time of 117.6 s. In a 

practice race she gave a friend, who could run at an average speed of 5.0 m/s, a 30. s head start. 
a. How far ahead was the friend when Doina started the race?  (150 m) 
b. How many seconds did it take Doina to catch up with her friend? (83 s from Doina’s start) 
c. How much of the race remained when Doina caught up with her friend? (234 m) 
d. How much of a head start, in time, did the friend need in order to reach the finish line at the 

same time as Doina? (212 m, 42 s) 

 
7. Mark is involved in a cross country run and starts down the path at his normal pace; he usually covers 12 

m in 2.0 s.  After tying his shoelace for 15 s, Frank discovers that he has just given Mark a large lead.  
Nonetheless, Frank is faster at 6.5 m/s.  Determine: 

a. How long does it take Frank to catch Mark? (180 s) 
b. If the race is 3 km in length, who finishes first and by what distance? (Frank, 140 m) 

 

8. A stone is dropped into the water from a bridge 44 m above the water.  Another stone is thrown vertically 
downward 1.0 s after the first was dropped.  Both stones strike the water at the same time.  What was 
the initial velocity of the second stone? [12.2 m/s] 

 

9. In an historical movie, two knights on horseback start from rest 88.0 m apart and ride directly toward 
each other to do battle.  Sir George’s acceleration has a magnitude of 0.300 m/s2, while Sire Alfred’s has a 
magnitude of 0.200 m/s2.  Where do the knights collide?  Use Sir George’s starting point as a reference. 
[18.8 s; 53.0 m] 

 

10. A freight train 1.4 km long has a velocity of 50. km/h[E].  A passenger train 1.0 km long has a velocity of 
70. km/h [W].  They depart from cities 60 km apart and travel toward each other along parallel tracks. 

a. How long does it take the trains to pass each (clue: for their back ends to meet)? (0.52 h) 
b. Where are the trains relative to their starting position when they pass each other? (26 km [E] 

from start of back end of freight train) 
c. How long are the two trains passing each other -  overlapped? (0.02 h)  
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11. Frank is racing Mark, again.  This time they are their bikes.  Frank accelerates from rest at the starting 
point at 1.2 m/s2 [E].  Mark is still adjusting his equipment and 10 s later begins to accelerate at 1.5 m/s2.  
Where does Mark catch up to Frank? [5.38 km (94.7 s after Frank leaves)] 

 

12. A car is traveling at a constant speed of 33 m/s on a highway.  At the instant the car passes an entrance 
ramp a second car enters the highway from the ramp.  The second car starts from rest and has a constant 
acceleration.  What acceleration must be maintained, so that the two cars meet for the first time at the 
next exit that is 2.5 km away? [0.87 m/s2] 

 

13. In a long distance race, Michael is running at 3.8 m/s [N] and is 75 m behind Robert, who is running at a 
constant velocity of 4.2 m/s [N].  If Michael accelerates at 0.15 m/s2 [N], how long will it take him to catch 
Robert? [34 s] 

 

14. A car is traveling on the highway at a constant velocity of 24 m/s [E].  The driver misses the posted speed 
limit sign for a small town she is passing through.  The police car accelerates from rest at 2.1 m/s2 [E].  
From the time that the speeder passes the police car: 
a. How long will it take the police car to catch up to the speeder? [23 s] 
b. What distance will the cars travel in that time? [549 m] 


