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ℎ =
2𝑅

3

Solution 

Due to the conservation law: 

𝑚𝑔ℎ +
𝑚𝑉2

2
= 𝑐𝑜𝑛𝑠𝑡 

At the begin point 𝑉 = 0, hence 𝑐𝑜𝑛𝑠𝑡 = 𝑚𝑔𝑅 

At the end point: 𝑚𝑔ℎ1 +
𝑚𝑉1

2

2
= 𝑚𝑔𝑅;  𝑉1 = √2𝑔(𝑅 − ℎ1) 

Formula of centripetal acceleration: 𝑎 =
𝑉2

𝑅

Projections of the force acting on a boy: 

Normal (to surface): 𝐹𝑛 = 𝑚𝑔𝑠𝑖𝑛(𝜙) 

Tangential (to surface): 𝐹𝑡 = 𝑚𝑔𝑐𝑜𝑠(𝜙) 

We count angle from 𝑥 − 𝑎𝑥𝑖𝑠. 

Newton’s law: 𝑚𝑎 = 𝐹. 

Boy will lose contact with surface when next condition become true: 

(𝑚𝑎 = 𝐹𝑛) < 𝑚
𝑉2

𝑅

So we solve equation 𝑚𝑔𝑠𝑖𝑛(𝜙) = 𝑚
𝑉2

𝑅
 for  sin(𝜙). 



𝑚𝑔𝑠𝑖𝑛(𝜙) = 𝑚
𝑉2

𝑅

𝑔𝑠𝑖𝑛(𝜙) =
2𝑔(𝑅 − ℎ)

𝑅

𝑔𝑠𝑖𝑛(𝜙) = 2𝑔 −
2𝑔ℎ

𝑅

ℎ = 𝑅𝑠𝑖𝑛(𝜙) 

𝑔𝑠𝑖𝑛(𝜙) = 2𝑔 −
2𝑔𝑅𝑠𝑖𝑛(𝜙)

𝑅

𝑔𝑠𝑖𝑛(𝜙) = 2𝑔 − 2𝑔𝑠𝑖𝑛(𝜙) 

3𝑔𝑠𝑖𝑛(𝜙) = 2𝑔 

sin(𝜙1) =
2

3

Thus, boy will last contact with the surface at height ℎ = 𝑅𝑠𝑖𝑛(𝜙1): 

ℎ =
2𝑅

3
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