
𝑦𝑦 = 𝑦𝑦0 + 𝑣𝑣0𝑦𝑦𝑡𝑡 +
1
2
𝑎𝑎𝑦𝑦𝑡𝑡2 = 𝑣𝑣0 sin(Θ) 𝑡𝑡 −

1
2
𝑔𝑔𝑡𝑡2 

𝑥𝑥 = 𝑥𝑥0 + 𝑣𝑣0𝑥𝑥𝑡𝑡 +
1
2
𝑎𝑎𝑦𝑦𝑡𝑡2 = 𝑣𝑣0 cos(Θ) 𝑡𝑡 

𝑦𝑦 = 𝑥𝑥𝑡𝑡𝑎𝑎𝑥𝑥(𝛼𝛼) 

𝑡𝑡 =
𝑥𝑥

𝑣𝑣0 cos(Θ) 

𝑥𝑥 =
𝑅𝑅𝑅𝑅

�1 + 𝑡𝑡𝑎𝑎𝑥𝑥2(𝛼𝛼)
 

𝑥𝑥𝑡𝑡𝑎𝑎𝑥𝑥(𝛼𝛼) = 𝑣𝑣0 sin(Θ)
𝑥𝑥

𝑣𝑣0 cos(Θ) −
1
2
𝑔𝑔 �

𝑥𝑥
𝑣𝑣0 cos(Θ)�

2
 

𝑥𝑥𝑡𝑡𝑎𝑎𝑥𝑥(𝛼𝛼) = 𝑥𝑥𝑡𝑡𝑎𝑎𝑥𝑥(Θ) −
𝑔𝑔𝑥𝑥2

2𝑣𝑣𝑣𝑣2𝑐𝑐𝑣𝑣𝑐𝑐2(Θ) 

0 = 𝑥𝑥(𝑡𝑡𝑎𝑎𝑥𝑥(Θ) − tan(𝛼𝛼)) −
𝑔𝑔𝑥𝑥2

2𝑣𝑣𝑣𝑣2𝑐𝑐𝑣𝑣𝑐𝑐2(Θ) 

0 = 𝑥𝑥 �𝑡𝑡𝑎𝑎𝑥𝑥(Θ) − tan(𝛼𝛼) −
𝑔𝑔𝑥𝑥

2𝑣𝑣𝑣𝑣2𝑐𝑐𝑣𝑣𝑐𝑐2(Θ)� 

𝑡𝑡𝑎𝑎𝑥𝑥(Θ) − tan(𝛼𝛼) =
𝑔𝑔𝑥𝑥

2𝑣𝑣𝑣𝑣2𝑐𝑐𝑣𝑣𝑐𝑐2(Θ) 

𝑥𝑥 =
2𝑣𝑣𝑣𝑣2𝑐𝑐𝑣𝑣𝑐𝑐2(Θ)(𝑡𝑡𝑎𝑎𝑥𝑥(Θ) − tan(𝛼𝛼))

𝑔𝑔
 

𝑅𝑅𝑅𝑅

�1 + 𝑡𝑡𝑎𝑎𝑥𝑥2(𝛼𝛼)
=

2𝑣𝑣𝑣𝑣2𝑐𝑐𝑣𝑣𝑐𝑐2(Θ)(𝑡𝑡𝑎𝑎𝑥𝑥(Θ) − tan(𝛼𝛼))
𝑔𝑔

 

𝑔𝑔𝑅𝑅𝑅𝑅 = 2𝑣𝑣𝑣𝑣2𝑐𝑐𝑣𝑣𝑐𝑐2(Θ)[𝑡𝑡𝑎𝑎𝑥𝑥(Θ) − tan(𝛼𝛼)]�1 + 𝑡𝑡𝑎𝑎𝑥𝑥2(𝛼𝛼) 

 

 

 

 

 

 

 

 


