
 

 

Answer on Question 63145, Physics, Mechanics 

Question: 

At takeoff, the horizontal and vertical velocities of a high jumper are 2.0 and 

3.9 𝑚 𝑠⁄ , respectively. What are the resultant velocity and angle of takeoff?  

Solution: 

Here’s the sketch of our task: 

 

Here, 𝑣 is the resultant velocity of the high jumper; 𝑣𝑥, 𝑣𝑦 are the projections of the 

resultant velocity of the high jumper on axis 𝑥 and 𝑦, respectively; 𝜃 is the angle of 

takeoff. 

a) We can find the resultant velocity from the Pythagorean theorem: 

𝑣 = √𝑣𝑥
2 + 𝑣𝑦

2 = √(2.0 
𝑚

𝑠
)

2

+ (3.9 
𝑚

𝑠
)

2

= 4.38 
𝑚

𝑠
. 

b) We can find the angle of takeoff from the triangle: 

𝑡𝑎𝑛𝜃 =
𝑣𝑦

𝑣𝑥
, 

𝜃 = 𝑡𝑎𝑛−1 (
𝑣𝑦

𝑣𝑥
) = 𝑡𝑎𝑛−1 (

3.9 𝑚 𝑠⁄

2.0 𝑚 𝑠⁄
) = 62.8°. 

Answer: 

a) 𝑣 = 4.38 𝑚 𝑠⁄  

b) 𝜃 = 62.8°. 
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