
Answer on Question 80887, Physics, Other 

Question: 

An arrow is shot with a velocity of 40 𝑚 𝑠⁄  at an angle of 40 degrees. What is the 

maximum height attained? What is the horizontal range? 

Solution: 

a) Let’s first find the vertical component of the arrow’s velocity: 

𝑣0𝑦 = 𝑣0𝑠𝑖𝑛𝜃 = 40 
𝑚

𝑠
∙ 𝑠𝑖𝑛40° = 25.7 

𝑚

𝑠
. 

Then, we can find the time that the arrow needs to reach the maximum height from 

the kinematic equation: 

𝑣𝑦 = 𝑣0𝑦 − 𝑔𝑡𝑟𝑖𝑠𝑒, 

here, 𝑣𝑦 = 0 is the velocity of the arrow at the maximum height, 𝑣0𝑦 is the vertical 

component of the arrow’s velocity, 𝑔 = 9.8 𝑚 𝑠2⁄  is the acceleration due to gravity 

and 𝑡𝑟𝑖𝑠𝑒  is the time that the arrow needs to reach the maximum height. 

Then, we get: 

𝑡𝑟𝑖𝑠𝑒 =
𝑣0𝑦

𝑔
=

25.7 
𝑚
𝑠

9.8 
𝑚
𝑠2

= 2.62 𝑠. 

Finally, we can find the maximum height attained from the kinematic equation:  

𝑦𝑚𝑎𝑥 = 𝑣0𝑦𝑡𝑟𝑖𝑠𝑒 −
1

2
𝑔𝑡𝑟𝑖𝑠𝑒

2 = 25.7 
𝑚

𝑠
∙ 2.62 𝑠 −

1

2
∙ 9.8 

𝑚

𝑠2
∙ (2.62 𝑠)2 = 33.7 𝑚. 

b) We can find the horizontal range from the formula: 

𝑅 =
𝑣0

2𝑠𝑖𝑛2𝜃

𝑔
=

(40 
𝑚
𝑠 )

2
∙ 𝑠𝑖𝑛2 ∙ 40°

9.8 
𝑚
𝑠2

= 160.7 𝑚. 

Answer: 

a) 𝑦𝑚𝑎𝑥 = 33.7 𝑚. 

b) 𝑅 = 160.7 𝑚. 
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