
A body travelling with constant retardation travels 250 metres in 10 seconds and next 250 metres 

in next 20 seconds. Find the retardation. 

Solution: 

𝐿1 = 𝐿2 = 250𝑚 

𝑡1 = 10𝑠 

𝑡2 = 20𝑠 

The equation of motion for the first part of the distance (1): 

𝑥: 𝐿1 = 𝑉1𝑡1 −
𝑎𝑡1

2

2
                  (1) 

Rate equation for the same section of all the way (point A) (1): 

𝑉2 = 𝑉1 − 𝑎𝑡1 

𝑉1 = 𝑉2 + 𝑎𝑡1                         (2) 

(2)𝑖𝑛(1):        𝐿1 = (𝑉2 + 𝑎𝑡1)𝑡1 −
𝑎𝑡1

2

2
  

𝐿1 = 𝑉2𝑡1 +
𝑎𝑡1

2

2
 

𝑉2𝑡1 = 𝐿1 −
𝑎𝑡1

2

2
                    (3) 

The equation of motion for the second part of the distance (2): 

𝑥: 𝐿2 = 𝑉2𝑡2 −
𝑎𝑡2

2

2
        

𝑉2𝑡2 = 𝐿2 +
𝑎𝑡2

2

2
                    (4) 

(4) ÷ (3):         
𝑉2𝑡1

𝑉2𝑡2
=

2𝐿1 − 𝑎𝑡1
2

2𝐿2 + 𝑎𝑡2
2 
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𝑡1

𝑡2
=

2𝐿1 − 𝑎𝑡1
2

2𝐿2 + 𝑎𝑡2
2 

2𝐿2𝑡1 + 𝑎𝑡2
2𝑡1 = 2𝐿1𝑡2 − 𝑎𝑡1

2𝑡2 

𝑎(𝑡2
2𝑡1 + 𝑡1

2𝑡2) = 2(𝐿1𝑡2 − 𝐿2𝑡1) 

𝑎 =
 2(𝐿1𝑡2 − 𝐿2𝑡1)

𝑡2
2𝑡1 − 𝑡1

2𝑡2

=
 2(250𝑚 ∙ 20𝑠 − 250𝑚 ∙ 10𝑠)

(20𝑠)2 ∙ 10𝑠 − (10𝑠)2 ∙ 20𝑠
= 2.5

𝑚

𝑠2
 

Answer: the retardation is 𝑎 = 2.5
𝑚

𝑠2 
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