
Question #82016, Physics / Mechanics | Relativity 

A train start from rest at station A and is uniformly accelerated until it reaches a speed of 108 km/h. It then 

travels at this speed until the breaks are applied and the train is then uniformly retarded until it stops at station 

B. The magnitude of this retardation is twice the magnitude of the initial acceleration. The distance between 

the stations is 12 km and the time taken for the journey is 10 minutes. Find the:  

1. Time spent on each of the three stages of the journey.  

2. Initial acceleration.  

3. Final retardation 

Solution 

The total distance: 

𝑑 =
𝑎𝑡1

2

2
+ 𝑣𝑡2 +

1

2
(2𝑎)𝑡3

2 

𝑡1 =
𝑣

𝑎
, 𝑡3 =

𝑣

2𝑎
, 𝑡2 = 𝑡 − 𝑡1 − 𝑡3 = 𝑡 −

𝑣

𝑎
−

𝑣

2𝑎
= 𝑡 −

3𝑣

2𝑎
. 

𝑑 =
𝑎

2
(

𝑣

𝑎
)

2

+ 𝑣 (𝑡 −
3𝑣

2𝑎
) +

1

2
(2𝑎) (

𝑣

2𝑎
)

2

=
3

4

𝑣2

𝑎
+ 𝑣 (𝑡 −

3𝑣

2𝑎
) 

𝑑 = 𝑣𝑡 −
3

4

𝑣2

𝑎
 

𝑎 =
3

4

𝑣2

𝑣𝑡 − 𝑑
=

3

4

(
108
3.6 )

2

(
108
3.6

) (600) − 12000
= 0.1125

𝑚

𝑠2
. 

1.  
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 𝑚𝑖𝑛 = 4.4 𝑚𝑖𝑛. 
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= 2.2 𝑚𝑖𝑛. 

𝑡2 = 12 − 4.4 − 2.2 = 5.4 𝑚𝑖𝑛. 

2. Initial acceleration: 
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𝑚
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3. Final retardation: 

2𝑎 = 2(0.1125) = 0.225
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. 
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