
Train Problems 
 
Two Trains Traveling in the Same Direction 
 
We will consider the situation where a fast train is overtaking a slow 
train. This is how the overtaking begins. 

 

 
Overtaking ends when the tail of the fast train is in line with the head of 
the slow train. Time to overtake is the time between the beginning and 
ending of overtaking. 
 
As the two trains are traveling in the same direction, their net speed is 
calculated by subtracting the “slow speed” from “fast speed.” 
 
The relations for overtaking are as follows: 
 

net speed = fast speed – slow speed  (relation 1) 
total length = length of fast + length of slow (relation 2) 
total length = time to overtake x net speed (relation 3) 

 
Let’s examine the strategy for solving a few overtaking problems. 
 
Problem 1 Time to overtake, length of fast, length of slow, and slow speed 
are known. What is fast speed? 
 
a. Find total length from “relation 2” 
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b. Find net speed from “relation 3” 
c. Find fast speed from “relation 1” 
 
Problem 2 Time to overtake, length of fast, fast speed, and slow speed are 
known. What is length of slow? 
 
a. Find net speed from “relation 1” 
b. Find total length from “relation 3” 
c. Find length of slow from “relation 2” 
 
Two Trains Traveling in the Opposite Direction 
 
We will consider the situation where a fast train is crossing a slow train. 
This is how the crossing begins. 

 

 
Crossing ends when the tail of the fast train is in line with the tail of the 
slow train. Time to cross is the time between the beginning and ending of 
crossing. 
 
As the two trains are traveling in the opposite direction, their net speed is 
calculated by adding the “slow speed” and “fast speed.” 
 
The relations for crossing are as follows: 
 

net speed = fast speed + slow speed  (relation 1) 



total length = length of fast + length of slow (relation 2) 
total length = time to cross x net speed (relation 3) 

 
Let’s examine the strategy for solving a few crossing problems. 
 
Problem 1 Length of fast, length of slow, fast speed, and slow speed are 
known. What is time to cross? 
 
a. Find net speed from “relation 1” 
b. Find total length from “relation 2” 
c. Find time to cross from “relation 3” 
 
Problem 2 Time to cross, length of fast, fast speed, and slow speed are 
known. What is length of slow? 
 
a. Find net speed from “relation 1” 
b. Find total length from “relation 3” 
c. Find length of slow from “relation 2” 
 
Note that there is only one difference between the “crossing” and the 
“overtaking” situations. In “overtaking”, the trains are going in the same 
direction. The net speed is the difference of the two speeds. In “crossing”, 
the trains are going in the opposite direction. The net speed is the sum of 
the two speeds. 
 


