Experiment 4: The Ballistic Pendulum
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Experimental data
	range
	
	θ1
	θ2
	θ3
	θ4
	θ5
	
	<θ>
	   δθ
	θ(rads)
	δθ(rads)

	
	
	
	
	
	
	
	
	
	
	
	

	short
	
	
	
	
	
	
	
	
	
	
	

	medium
	
	
	
	
	
	
	
	
	
	
	

	long
	
	
	
	
	
	
	
	
	
	
	


                                        Table 1: experimental angle values at three force settings

	C
	 = MT/m*sqrt(2gRcm )
	 = (values used here)
	 = (result here)

	 δC/C
	 = sqrt((δMT/MT)2+(δm/m)2+(δRcm/2Rcm)2)
	 =
	 =

	Vs
	 = C*sqrt(1-cosθs)
	 =
	 =

	 δVs
	 = Vs*sqrt((δC/C)2+(-sinθ δθ/2cosθ )2)
	 =
	 =

	Ks
	 = mvs2/2
	 =
	 =

	 δKs
	 = Ks*sqrt((δm/m)2+(2 δVs/Vs)2)
	 =
	 =

	Vm
	 = C*sqrt(1-cosθm)
	 =
	 =

	 δVm
	 = Vm*sqrt((δC/C)2+(-sinθ δθ/2cosθ )2)
	 =
	 =

	Km
	 = mvm2/2
	 =
	 =

	 δKm
	 = Km*sqrt((δm/m)2+(2 δVm/Vm)2)
	 =
	 =

	Vl
	 = C*sqrt(1-cosθl)
	 =
	 =

	 δVl
	 = Vl*sqrt((δC/C)2+(-sinθ δθ/2cosθ )2)
	 =
	 =

	Kl
	 = mvl2/2
	 =
	 =

	 δKl
	 = Kl*sqrt((δm/m)2+(2 δVl/Vl)2)
	 =
	 =


                   Calculation template for velocities and kinetic energies at the three force settings

	range
	
	<θ>
	v(m/s)
	x(m)
	x2(m2)
	K (J)

	
	
	
	
	
	
	 ±

	short
	
	 ±
	 ±
	 ±
	 ±
	 ±

	medium
	
	 ±
	 ±
	 ±
	 ±
	 ±

	long
	
	 ±
	 ±
	 ±
	 ±
	 ±


                    Calculation template  for launcher spring force constant k

	
	
	
	
	
	slope
	±

	k
	 = (formula here)
	 = (values used here)
	 = (result here)
	
	Y(x=0)
	±

	 δk
	 =
	 =
	 =
	
	k =
	±

	X
	 =
	 =
	 =
	
	
	

	 δX
	 =
	 =
	 =
	
	X =
	±

	x0
	 =
	 =
	 =
	
	
	

	 δx0
	 =
	 =
	 =
	
	x0 =
	±


                            Calculation template for the launcher spring constant and preload

Graphs and data fits
Insert here the graphs obtained during the lab
[image: image1.emf]
Discussion
Your lab report is the official record of your lab experience. You must validate the report by including all the experimental results, the data gathered and analysed during the lab session and copies of all the saved graphs.
The analysis and discussion of the results should be presented in a clear and organized way, so that someone reading (or marking) this report will get the impression that you have a good understanding of what was done, why it was done, and of the meaning of the results that were obtained.  Below are some of the issues you need to address in your discussion.
· Begin by summarizing in a table your experimental results and their associated errors. 
Include appropriate units and give the table a descriptive title.
· Include your answers to the questions encountered during the lab session.
· Consider the value for the Y-intercept from the Least Squares Fit of your data. 
What does this value represent? Is your result consistent with your expectations? Explain.
· What does the X-intercept represent? Does the result for x0 agree with the stated value?
· Discuss whether your results show a linear relationship between K and x2 and 
if three data pairs are sufficient to define such a relationship. 
· Does the spring force constant k change as the spring compression x is increased? Explain.
· Refer to your three sets of angle data.  How does scale error compare with the magnitude of the error δθ in the angle θ
· You calculated the force constant k of the launcher spring by observing the 
interaction of the projectile with the ballistic pendulum apparatus. What 
needs to be true for this method to be valid? 
· Can we use this experimental setup to determine the actual energy lost by the projectile 
between the time that it leaves the piston and the time that it collides with the pendulum bob? Explain.
Remove all grey text areas before submitting your report. 
Your text begins here...
�Figure � SEQ "Figure" \* ARABIC �1�: linear fit for the determination of the launcher spring constant








