
Question #83584, Physics / Mechanics | Relativity | 

Soldiers are firing a cannon. They fire a projectile at 1000 meters per second with a 30 degree 

angle above the desert floor.In the absence of air resistance. What are the horizontal and vertical 

components of the initial velocity? How long will it take the round to hit the ground and how far 

down range will it go? How high will it’s peak be?  

Solution 

𝑣0 = 1000 𝑚
𝑠⁄  

𝑔 = 10 𝑚
𝑠2⁄  

𝛽 = 300 

 

the horizontal and vertical components of the initial velocity –  

𝒗𝒙 = 𝒗𝟎 𝐜𝐨𝐬 𝜷 = 𝟏𝟎𝟎𝟎 ∙
√𝟑

𝟐
= 𝟖𝟔𝟔 (𝒎

𝒔⁄ ) 

𝒗𝒚 = 𝒗𝟎 𝐬𝐢𝐧 𝜷 = 𝟏𝟎𝟎𝟎 ∙
𝟏

𝟐
= 𝟓𝟎𝟎 (𝒎

𝒔⁄ ) 

 

the flight range of the body  - 𝑙 =
𝒗𝟎

𝟐 𝐬𝐢𝐧 𝟐𝜷

𝒈
=

𝟏𝟎𝟎𝟎𝟐√𝟑

𝟐

𝟏𝟎
≈ 𝟖𝟓𝟎𝟎𝟎 𝒎 = 𝟖𝟓 𝒌𝒎 

maximum lift height - 𝒉 =
𝒗𝟎

𝟐(𝐬𝐢𝐧 𝜷)𝟐

𝟐𝒈
=

𝟏𝟎𝟎𝟎𝟐∙𝟎.𝟐𝟓

𝟐𝟎
≈ 𝟏𝟐𝟓𝟎𝟎 𝒎 = 𝟏𝟐. 𝟓 𝒌𝒎 
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