
Solution 1: Starting from rest, a block falls from a frictionless semi-circle. Find 𝒙. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
While block remains on semi-circle. The radial component of the gravitational force (𝐹!) 
minus the normal force (𝑁) must equal the centripetal force (𝐹"). 
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Where 𝑣 is the radial velocity of the block. When the normal force is 0, the block no 
longer remains in contact with the semi-circle. 
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Now apply conservation of energy to obtain another equation of 𝑣 and 𝜃.  
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2𝑔𝑟(1 − 𝑐𝑜𝑠(𝜃)) = 𝑣# 

 
Solving for 𝑣 and 𝜃: 
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 After this point, the normal force is 0 and the block enters a parabolic trajectory. 
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When 	𝑦 = 0: 
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Taking the positive solution: 
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Finding 𝑥: 
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Plot of trajectory for 𝑟 = 1: 
 

  


