
A hill with a slope of 35° is situated at the top of a cliff that is 44m high.  A solid disk, 

beginning at rest, rolls down the hill.  The length of the incline is 12.55m.  If a kid is 

standing 20m away from the cliff, will the disk hit him? 

 

Solution: 

𝛼 = 35° − 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑖𝑙𝑙; 

𝐻 = 44𝑚 − ℎ𝑖𝑔ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑙𝑖𝑓𝑓; 

𝐿 = 12.55𝑚 − 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑛𝑐𝑙𝑖𝑛𝑒; 

𝑠 = 20𝑚 − 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑘𝑖𝑑 𝑡𝑜 𝑡ℎ𝑒 𝑐𝑙𝑖𝑓𝑓; 

𝑅 − 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑖𝑠𝑘; 

𝑆 − ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑑𝑖𝑠𝑘 𝑡𝑟𝑎𝑣𝑒𝑙𝑒𝑑 

Law of conservation of energy during disk is  rolling down the hill: 

𝑊𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 = 𝑊𝑘𝑖𝑛𝑒𝑡𝑖𝑐 
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(2)𝑖𝑛(1): 
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Equations of motion for the disk after the detachment along the X-axis and Y-axis 

(𝛽 = 90° − 𝛼). 

𝑥: 𝑆 = 𝑉𝑡 cos 𝛽  = 𝑉𝑡 cos(90° − 𝛼)  = 𝑉𝑡 sin 𝛼   
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𝑦: 𝐻 = 𝑉𝑡 sin 𝛽 +
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(4)𝑖𝑛(5): 
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2𝐻𝑉2 sin2 𝛼 =
2𝑆 ∙ 𝑉2 sin2 𝛼

tan 𝛼
+ 𝑔𝑆2 

 

2𝐻𝑉2 sin2 𝛼 = 2𝑆 ∙ 𝑉2 sin 𝛼 ∙ cos 𝛼 + 𝑔𝑆2 

We have quadratic equation: 
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9.8 ∙ 𝑆2 + 88.4 ∙ 𝑆 − 2720 = 0 

𝑆 = 12.75𝑚  

12.75𝑚 ≠ 20𝑚 ⟹ 𝑡ℎ𝑒 𝑑𝑖𝑠𝑘 𝑤𝑖𝑙𝑙 𝑛𝑜𝑡 hit the kid 

Answer: the disk will not hit the kid (horizontal distance that traveled the disk is 

equal 12.75m) 
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