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Problems Based on Trains: 

Problems based on trains are same as the problems related to ‘Speed, Time and Distance’ and 
some concepts of ‘Speed, Time and Distance’ are also applicable to these problems. The only 
difference is that the length of the moving object (train) is taken into consideration in these 
types of problems. 

Problems: 

Rule :1 

    Speed of train (S) = ௦௧ ௩ௗ (ௗ)
் ௧ (௧)

     (or) ܵ = ௗ
௧
 

Here, unit of speed is m/s or km/h. 

(a) ܽ ݇݉/ℎ= ቀܽ × ହ
ଵ଼
ቁ݉/ݏ        (b) ܽ ݉/ݏ = ቀܽ × ଵ଼

ହ
ቁ݇݉/ℎ 

Example: 1 Convert 360 ݇݉/ℎ into ݉/ݏ. 

Solution: 360 ݇݉/ℎ = 360 × ହ
ଵ଼

 .m/s 100 = ݏ/݉ 

Example: 2 Convert 150 ݉/ݏ into ݇݉/ℎ. 

Solution:  150 ݉/150 = ݏ × ଵ଼
ହ

 ݇݉/ℎ = 30 × 18 ݇݉/ℎ = 540 ݇݉/ℎ. 

Rule: 2 

      The distance covered by train in passing a pole or a standing man or a signal post or any 
other object (of negligible length) is equal to the length of the train. 

Example: 3 A train covers 85 m in passing a signal post. What is the length of the train? 

Solution: We know that, the distance covered by a train in passing a pole or a standing man 
or a signal post or any other subject (of negligible length) is equal to the length of the train. 
So, in this case, train covers 85 m to pass a signal post.  

Rule: 3 

           If a train passes a stationary object (bridge, platform etc;) having some length, then the 
distance covered by train is equal to the sum of the lengths of train and that particular 
stationary object which it is passing. 
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Example: 4 A 29 m long train passes a platform which is 100 m long. Find the distance 
covered by the train in passing the platform. 

Solution : We know that, when a train passes a stationary object having some length, then the 
distance covered by train is equal to the sum of the lengths of train and that particular 
stationary object. In this case, stationary object is 100m long platform. 

Required distance = Length of train + Length of platform = 29 + 100 = 129 m. 

Rule : 4 

If two trains are moving in opposite directions, then their relative speed is equal to the sum of 
the speeds of both the trains. 

Example : 5  Two trains are moving in opposite directions with speeds of 4 m/s and 8 m/s, 
respectively. Find their relative speed. 

Solution: When two trains are moving in opposite direction, then their  

Relative speed = Sum of the speeds of both the trains 

Required relative speed = 4 m/s + 8 m/s = 12 m/s  

Rule : 5 

If two trains are moving in the same direction, then the relative speed is the difference of 
speeds of both trains. 

Example : 6 Two trains are moving in the same direction with speeds of 19 km/h and 25 
km/h, respectively. What will be the  relative speed of the train running at 25 km/h in respect 
of the train running at 19 km/h? 

Solution:  We know that, when two trains are running in the same direction, then the relative 
speed is equal to the difference of speeds of both the trains. 

Required relative speed = 25 km/h - 19 km/h = 6 km/h. 

Rule : 6 

    If two trains of lengths x and y are moving in opposite directions with speeds of u and v 
respectively, then time taken by the trains to cross each other is equal to (௫ା௬)

(௨ା௩)
. 

Example : 7 Two trains of lengths 80 m and 90 m are moving in opposite directions at 10 m/s 
and 7 m/s, respectively. Find the time taken by the trains to cross each other. 

Solution:  According to the formula, 

Required time = ௫ା௬
௨ା௩
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Where, ݔ = ݕ,݉ 80 = 90 ݉, ݑ = ݒ and ݏ/݉ 10 =  ݏ/݉ 7

Required time = ଼ାଽ
ଵା

= ଵ
ଵ

=  .ݏ 10

Rule :7 

    If two trains of lengths x and y are moving in the same direction with speeds of u and v 
respectively, then time taken by the faster train to cross the slower train is equal to (௫ା௬)

(௨ି௩)
. 

Example : 8 Two trains of lengths 75 m and 95 m are moving in the same direction at 9 m/s 
and 8 m/s, respectively. Find the time taken by the faster train to cross the slower train. 

Solution:  According to the formula, 

Required time = ௫ା௬
௨ି௩

 

Where, ݔ = ݕ,݉ 75 = 95 ݉, ݑ = ݒ and ݏ/݉ 9 =  ݏ/݉ 8

Required time = ହାଽହ
ଽି଼

=  .ݏ 170

Rule : 8 

 If two trains start at the same time from points P and Q towards each other and after crossing 
each other, they take ݐଵ and ݐଶ time in reaching points Q and P respectively, then  

(P’s speed) : (Q’s speed) = √ݐଶ:√ݐଵ 

Example : 9   Two trains start at the same time from points A and B towards each other and 
after crossing each other, they take 25 h and 9 h in reaching points B and A, respectively. 
Find the ration of speeds of 1st train to that of 2nd train. 

Solution:  Given that,ݐଵ = 25 ℎ and ݐଶ = 9 ℎ 

According to the formula, 

( 1st train’s speed) : (2nd train’s speed) = √ݐଶ:√ݐଵ = ൫√9:√25൯ = 3: 5 

Example : 10 A train passes a standing man in 6 s and a 210 m long platform in 16 s. Find 
the length and the speed of the train. 

Solution : Let length of the train be L. 

As the speed while crossing a standing man and while crossing the platform remains same. 

According to the question, 


= ାଶଵ
ଵ

                 ቂܵ݀݁݁ = ௧
்

ቃ 

                          16L = 6L+1260 

                            10L = 1260   



  

VQAR SNSCT R. POORNAVALLI/ AP MATHEMATICS 

ܮ =
1260

10 = 126 ݉ 

Speed of the train = ௧
்

= ଵଶ


=  .ݏ/݉ 21

Example : 11 A 250 m long train is running at 100 km/h. In what time, will it pass a man 
running at 10 km/h in the same direction in which the train is going? 

Solution : Speed of the train relative to man = 100 – 10 = 90 km/h 

                                                         = 90 × ହ
ଵ଼

5 = ݏ/݉  × 5 =  ݏ/݉ 25

Distance covered in passing the man = 250 m 

Time taken = ଶହ
ଶହ

=  .ݏ 10

Example : 12 A 220 m long train is running at 120 km/h. In what time, will it pass a man 
running in the direction opposite to that of the train at 12 km/h? 

Solution:  Speed of the train relative to man = ( 120 +12 ) km/h = 132 km/h 

 =ቀ132 × ହ
ଵ଼
ቁ ଵଵ = ݏ/݉ 

ଷ
 ݏ/݉

Distance covered in passing the man = 220 m 

Time taken = ଶଶ
ଵଵ

× 3 = 2 × 3 =  ݏ 6

Fast Track Techniques: 

Technique : 1 

               If a train of length L m passes a platform of x m in ݐଵݏ, then time taken ݐଶݏ by the 
same train to pass a platform of length y m is given as ݐଶ = ቀା

ା
ቁ  ଵݐ

Example : 13 A train of length 250 m, passes a platform of 350 m length in 50 s. What time 
will this train take to pass the platform of 230 m length. 

Solution: Here, L=250 m, ݔ = 350 ݉, ଵݐ = ,ݏ50 ݕ = 230݉ and ݐଶ =? 

ଶݐ = ൬
ܮ + ݕ
ܮ +  ൰ݔ

ଵݐ = ൬
250 + 230
250 + 350൰× 50 =

480
600 × 50 =  ݏ 40
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Technique: 2 

             From stations P and Q, two trains start moving towards each other with the speeds of 
a and b, respectively. When they meet each other, it is found that one train covers distance d 
more than that of another train. In such cases, distance between stations P and Q is given as  

൬
ܽ + ܾ
ܽ − ܾ൰× ݀. 

Example : 14 From stations A and B, two trains start moving towards each other with the 
speeds of 150 km/h and 130 km/h, respectively. When the two trains meet each other, it is 
found that one train covers 20 km more than that of another train. Find the distance between 
stations A and B. 

Solution: Here, = 150 ݇݉/ℎ , ܾ = 130 ݇݉/ℎ and ݀ = 20 ݇݉ 

According to the formula, 

Distance between stations A and B = ቀା
ି

ቁ× ݀ 

                                                         = ቀଵହାଵଷ
ଵହିଵଷ

ቁ× 20 = ଶ଼
ଶ

× 20 = 280 ݇݉ 

Technique: 3 

      If two trains leave P for Q at time ݐଵ and ݐଶ and travel with speeds a and b respectively, 
then the distance d from P, where the two trains meet, is given as 

      ݀ = Difference in time × ୰୭ୢ୳ୡ୲ ୭ ୱ୮ୣୣୢୱ
ୈ୧ୣ୰ୣ୬ୡୣ ୧୬ ୱ୮ୣୣୢୱ

= ଶݐ) − (ଵݐ × ×
ି

 

Where, ݐଶ > ܾ ଵ andݐ > ܽ. 

Example: 15  Two trains leave Patna for Delhi at 10:00 am and 10:30 am respectively and 
travel at 120 km/h and 150 km/h, respectively. How many kilometers from Patna, will the 
two trains meet? 

Solution: Speed of 1st train = 120 km/h and  Speed of 2nd train = 150 km/h 

Relative speed of 2nd train = 150 – 120 = 30 km/h 

As 1st train leaves ଵ
ଶ
ℎ before, hence in ଵ

ଶ
ℎ, it will cover 60 km as it moves 120 km in 1 h. 

Time taken by 2nd train to gain 60 km = 
ଷ

= 2 ℎ 

Actual distance covered by 2nd train in 2 h = 2 ×150 = 300 km 
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Technique : 4 

                      If a train overtakes two persons who are walking with speeds of a and b 
respectively, in the same direction and passes the two persons completely in ݐଵ and ݐଶ time, 
respectively, then 

Length of the train = ୈ୧ୣ୰ୣ୬ୡୣ ୧୬ ୱ୮ୣୣୢୱ×୲భ×୲మ
(୲మି୲భ)

  , where ݐଶ >  ଵݐ

Note : In case ݐଵ > ,ଶݐ ଵݐ) − ଶݐ) ଶ) is taken in place ofݐ −  .ଵ) in the denominatorݐ

Example : 16 A train overtakes two persons who are walking at the rate of 4 km/h and 8 
km/h in the same direction and passes them completely in 18 and 20 s respectively. Find the 
length of the train. 

Solution: Here, ݐଵ = ,ݏ 18 ଶݐ = ܽ ,ݏ 20 = 4 ݇݉/ℎ=4 × ହ
ଵ଼

ଵ = ݏ/݉ 
ଽ

 ݏ/݉ 

ܾ = 8 ݇݉/ℎ = 8 × ହ
ଵ଼

ଶ = ݏ/݉ 
ଽ

 ݏ/݉ 

According to the formula, 

Length of the train = ୈ୧ୣ୰ୣ୬ୡୣ ୧୬ ୱ୮ୣୣୢୱ ×୲భ×୲మ
୲మି୲భ

 

=
ቀమబవ ି

భబ
వ ቁ×ଵ଼×ଶ

ଶିଵ଼
   = 

భబ
వ ×ଵ଼×ଶ

ଶ
= 10 × 20 = 200 ݉ 

Technique : 5 

                       If two trains A and B start from stations/points P and Q towards Q and P 
respectively and after passing each other, they take ݐଵ and ݐଶ time to reach Q and P 
respectively and speed of train A is given as a, then  

Speed of train B = ܽට௧భ
௧మ

 

Example:17 Two trains ݔ and ݕ start from Mumbai and Delhi towards Delhi and Mumbai, 
respectively. After passing each other, they take 12 h 30 min and 8 h to reach Delhi and 
Mumbai, respectively. If the train from Mumbai is moving at 60 km/h, then find the speed of 
the other train. 

Solution:  Here, a = 600 km/h, ݐଵ = 12 ℎ ܽ݊݀ 30 ݉݅݊ = 12 + ଷ


= ଶହ
ଶ

 ℎ, ଶݐ = 8 ℎ 

According to the formula, 

Speed of ݕ = ܽට௧భ
௧మ

= 60 × ටଶହ
ଶ

× 8 = 60 × ହ
ସ

 ݇݉/ℎ = 75 km/h 
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Technique : 6 

                          The distance between P and Q is d km. A train with a km/h starts from station 
P towards Q and after a difference of t h another train with b km/h starts from Q towards 
station P, then both the trains will meet at a certain point after time T. Then, 

                                        ܶ = ቀௗ±௧
ା

ቁ 

If second train starts after the first train, then t is taken as positive. 

If seconds train starts before the first train, then t is taken as negative. 

Example : 18 The distance between two stations P and Q is 110 km. A train with speed of 20 
km/h leaves station P at 7:00 am towards station Q. Another train with speed of 25 km/h 
leaves station Q at 8:00 am towards station P. Then, at what time both trains meet? 

Solution:   Here, d = 110 km, t= 8:00 – 7:00 = 1 h, a= 20 km/h, b = 25 km/h 

Time taken by trains to meet, ܶ = ቀௗା௧
ା

ቁ = ଵଵା(ଵ)(ଶହ)
ଶାଶହ

= ଵଷହ
ସହ

= 3 ℎ 

They will meet at = 7:00 am + 3 h = 10:00 am 

 

Technique : 7 

                The distance between two stations P and Q is d km. A train starts from P towards Q 
and another train starts from Q towards P at the same time and they meet at a certain point 
after t h. If train starting from P travels with a speed of ݔ km/h slower or faster than another 
train, then  

(i) Speed of faster train = ቀௗା௧௫
ଶ௧
ቁ km /h 

(ii) Speed of slower train = ቀௗି௧௫
ଶ௧
ቁ km /h 

Example: 19 The distance between two stations A and B is 138 km. A train starts from A 
towards B and another from B to A at the same time and they meet after 6 h. The train 
travelling from A to B is slower by 7 km/h compared to other train from B to A, then find the 
speed of the slower train? 

Solution:  Here, ݀ = 138 ݇݉, ݐ = 6 ℎ and ݔ = 7 ݇݉/ℎ 

Speed of slower train = ௗି௧௫
ଶ௧

= ଵଷ଼ି()()
ଶ()

= ଵଷ଼ିସଶ
ଵଶ

= ଽ
ଵଶ

= 8 ݇݉/ℎ 

Technique : 8 

       A train covers distance d between two stations P and Q in ݐଵ ℎ . If the speed of train is 
reduced by a km/h, then the same distance will be covered in ݐଶ ℎ. 
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(i) Distance between P and Q is  d =ܽ ቀ ௧భ௧మ
௧మି௧భ

ቁ  ݇݉ 

(ii) Speed of the train = ቀ ௧మ
௧మି௧భ

ቁ  ݇݉/ℎ. 

Example : 20   A train covers distance between two stations A and B in 2 h. If the speed of 
train is reduced by 6 km/h, then it travels the same distance in 3 h. Calculate the distance 
between two stations and speed of the train. 

Solution : Here, ݐଵ = 2 ℎ, ଶݐ = 3 ℎ, ܽ = 


 and ݀ =? 

(i) Distance between A and B is d =ܽ ቀ ௧భ௧మ
௧మି௧భ

ቁ  ݇݉ = 6 ቀଶ×ଷ
ଷିଶ

ቁ 

݀ = 36 ݇݉ 
(ii) Speed of the train = ௧మ

௧మି௧భ
= ×ଷ

ଷିଶ
= 18 ݇݉/ℎ. 

Technique: 9 

         Without stoppage, a train travels at an average speed of a and with stoppage, it covers 
the same distance at an average speed of b, then  

Time of rest per hour =   ௩ ௦ௗ௦
ௌௗ  ௪௧௨௧ ௦௧

= ି


 where, ܽ > ܾ. 

Example: 21 Without stoppage, the speed of a train is 54 km/h and with stoppage, it is 45 
km/h. For how many minutes, does the train stop per hour? 

Solution: Here, a = 54 km/h and b = 45 km/h 

According to the formula, 

Required rest time = ି


= ହସିସହ
ହସ

= ଽ
ହସ

= ଵ

ℎ = ଵ


× 60 = 10 ݉݅݊ 

Technique :10  

If two trains of equal lengths and different speeds take ݐଵ and ݐଶ time to cross a pole, then 
time taken by them to cross each other is       

                                ܶ = ଶ௧భ௧మ
௧మ±௧భ 

 

We use ‘+’ sign, if trains are moving in opposite direction and ‘-‘ sign, if they are moving in 
same direction. 

Example: 22 Two trains of equal length take 5 s and 6 s respectively to cross a pole. If these 
trains are moving in the same direction, then how long will they take to cross each other? 

Solution:    Here ݐଵ = ଶݐ and   ݏ 5 =  ,According to the formula .ݏ 6

Required time = ଶ௧భ௧మ
௧మି௧భ

= ଶ×ହ×
ିହ

=  ݏ 60


