




Physics 101L

Ballistic Pendulum
A. Determination of Vb using the pendulum:

M = 302 g / 0.302 kg
m = 65.9 g / 0.0659 kg
Rcm = 29.5 cm 
	(degrees)
	Trial #1
	Trial #2
	Trial #3
	Trial #4

	h = Rcm (1-cos)
	12.0 cm
	12.6 cm
	11.8 cm
	12.4 cm

	U = Mg Rcm (1-cos)
	0.356 J
	0.373 J
	0.350 J
	0.36 J

	Vb= 
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	7.02 m/s
	7.20 m/s
	6.90 m/s
	7.14 m/s


Calculate the average initial velocity of the ball:

VAver = 7.07 ( 0.07 m/s 

Comments:
Our calculations are very precise. All the values are close to each other. Our results are also very accurate since our error is very small and is a very good value.
B. Determination of Vb using projectile motion:

Vertical distance (Y) = 101.7 cm
Calculated time of flight = 0.455 seconds
	Trial number
	Horizontal distance (X) 

            meter
	Initial velocity Vb (m/s)

	1
	205.9 cm
	4.53 m/s

	2
	205.2 cm
	4.51 m/s

	3
	208.3 cm
	4.58 m/s

	4
	203.7 cm
	4.48 m/s

	5
	203.6 cm
	4.47 m/s

	6
	206.2 cm
	4.53 m/s

	7
	206.8 cm
	4.55 m/s

	8
	205.7 cm
	4.52 m/s

	9
	205.9 cm
	4.53 m/s

	10
	207.9 cm
	4.57 m/s


Average Velocity: VAver = 4.53 ( 0.01 m/s 

Compare with part A. Comment. 

The values should be equal but I seem to have made a mistake somewhere.

Is there any other method to determine the initial velocity of the ball?

I would use the easier way. That is I would use a sensor to calculate the time the ball would take to pass a certain section. Of course the distance would be the diameter of the ball.

Another way would be where you are able to read and calculate the speed from using the kinetic energy equation. So the potential energy in the spring and the potential energy of the ball due to gravity would be equal to the kinetic energy at the bottom. So that would be a good second method of calculating the initial velocity of the ball.
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