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You are at the top of a 500 meter television tower and drop a hammer. For each of the first 7 seconds of freefall, calculate the distance that the hammer falls and its velocity at that particular moment. 



How long will the hammer fall until it hits the ground? 

What will be the final (terminal) velocity when it hits the ground? 

Average velocity?

Answer: 
Lets find the general equation for the distance traveled in t seconds, and the velocity of the hammer after t seconds.

Use s = ut + ½ a t2
s = 0 + ½ g t2 = 9.8/2 t2 = 4.9 t2
Use v = u + at

v = 0 + g t = 9.8 t

Hence

s = 4.9 t2

v =  9.8 t

Let s1, s2, …………., s6, s7 be the distance traveled after 1, 2, 3,……, 7 seconds.

Further let the velocity at each of this instance be v1, v2,………,v7.

s1 = s = 4.9 *12 = 4.9 m

s2 = =4.9* 22 = 19.6 m

s3 = =4.9* 32 = 44.1 m

s4 = =4.9* 42 = 78.4 m

s5 = =4.9* 52 = 122.5 m

s6 = =4.9* 62 = 176.4 m

s7 = =4.9* 72 = 240.1 m

v1 = 9.8 t = 9.8 * 1 = 9.8 m/s

v2 = 9.8 * 2 = 19.6 m/s

v3 = 9.8 * 3 = 29.4 m/s

v4 = 9.8 * 4 = 39.2 m/s

v5 = 9.8 * 5 =  49.0 m/s

v6 = 9.8 * 6 =  58.8 m/s

v7 = 9.8 * 7 = 68.6 m/s

How long to hit the ground?

s = 4.9 t2

500 = 4.9 t2

 t = 10.1 s

What will be the final (terminal) velocity when it hits the ground?

Let the final velocity be V.

Use v^2 = u^2 + 2 a s 

V^2 = 0 + 2*9.8*500 = 9800

V= 98.9 m/s

Average velocity = distance / time = 500 / 10.1 = 49.5 m/s
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