
 

 

Answer on Question #43152, Physics, Mechanics | Kinematics | Dynamics 

A particle is dropped vertically from rest, from a height. Find the time taken by 

it to fall through successive distances of 1m each. 

Solution. 

 

From relations of uniformly accelerated motion: 

𝑙 = 𝑉0𝑡 +
𝑎𝑡2

2
 

We have 𝑉0=0, as the particle initially was at the state of rest. So for the first 

segment we have: 

Δℎ =
𝑔Δ𝑡1

2

2
⇒ Δ𝑡1

 = √
2Δℎ

𝑔
 

For the first and second segments together: 

2Δℎ =
𝑔(Δ𝑡1

 + Δ𝑡2
 )2

2
⇒ Δ𝑡2

 = √
2 ∗ 2Δℎ

𝑔
− Δ𝑡1

 = √
4Δℎ

𝑔
− √

2Δℎ

𝑔

= √
2Δℎ

𝑔
(√2 − 1) 

For the first three segments together: 



 

 

3Δℎ =
𝑔(Δ𝑡1

 + Δ𝑡2
 + Δ𝑡3

 )2

2
⇒ Δ𝑡3

 = √
2 ∗ 3Δℎ

𝑔
− Δ𝑡2

 − Δ𝑡1
 

= √
4Δℎ

𝑔
− √

2Δℎ

𝑔
(√2 − 1) − √

2Δℎ

𝑔
= √

2Δℎ

𝑔
(√3 − √2) 

And so on. As one can see from relations forΔ𝑡1
 , Δ𝑡2

  and Δ𝑡3
  the relation for 

interval number i will be next: 

Δ𝑡𝑖 = √
2Δℎ

𝑔
(√𝑖 − √𝑖 − 1) 

Numerically: 

Δ𝑡1
 = √

2Δℎ

𝑔
= √

2 ⋅ 1𝑚

10
𝑚
𝑠2

= √
1

5
𝑠 ≈ 0.45𝑠 

Δ𝑡2
 = √

2Δℎ

𝑔
(√2 − 1) = √

2 ⋅ 1𝑚

10
𝑚
𝑠2

(√2 − 1) ≈ 0.19𝑠 

Δ𝑡3
 = √

2Δℎ

𝑔
(√3 − √2) = √

2 ⋅ 1𝑚

10
𝑚
𝑠2

(√3 − √2) ≈ 0.14𝑠 

Δ𝑡𝑖 = √
2Δℎ

𝑔
(√𝑖 − √𝑖 − 1) = √

2 ⋅ 1𝑚

10
𝑚
𝑠2

(√𝑖 − √𝑖 − 1) ≈ 0.45(√𝑖 − √𝑖 − 1)𝑠 

Answer: Δ𝑡𝑖 ≈ 0.45(√𝑖 − √𝑖 − 1)𝑠 
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