
A particle is projected from a point A at an angle(Q) with the horizontal. At B it moves at right angle to 

its initial direction. Find time of Flight from A to B. 

 

𝑣0⃗⃗⃗⃗   - vector of initial velocity 

𝑣   - vector of current velocity 

Suppose, at the time instant  𝑡 𝑣0⃗⃗⃗⃗   is perpendicular to 𝑣 . Then: 

𝑣0⃗⃗⃗⃗ ∗ 𝑣 = 0  

On the other hand: 

𝑣 = 𝑣0⃗⃗⃗⃗ + 𝑔 𝑡, 

 where 𝑔  – gravitational acceleration. 

Therefore: 

(𝑣0⃗⃗⃗⃗ + 𝑔 𝑡) ∗ 𝑣0⃗⃗⃗⃗ = 0  

𝑣0⃗⃗⃗⃗ 
2
+ (𝑔 ∗ 𝑣0⃗⃗⃗⃗ )𝑡 = 𝑣0

2 + 𝑔𝑣0 cos(𝑎) 𝑡 = 0  

where a – angle between 𝑔  𝑎𝑛𝑑 𝑣0⃗⃗⃗⃗ , 𝑎 = 90 + 𝑄 

𝑣0
2 − 𝑔𝑣0 sin(𝑄) 𝑡 = 0  

𝑡 =
𝑣0

𝑔𝑠𝑖𝑛(𝑄)
   

Answer: 𝑡 =
𝑣0

𝑔𝑠𝑖𝑛(𝑄)
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