Experiment 3: Collisions
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Experimental data
	Puck 1
	Puck 2

	
	

	            m1±δm1 =
	            m2±δm2 =

	
	

	      v1bx±δv1bx =
	      v2bx±δv2bx =

	      v1by±δv1by =
	      v2by±δv2by =

	          v1b±δv1b =
	          v2b±δv2b =

	          θ1b±δθ1b =
	          θ2b±δθ2b =

	
	

	      v1ax±δv1ax =
	      v2ax±δv2ax =

	      v1ay±δv1ay =
	      v2ay±δv2ay =

	          v1a±δv1a =
	          v2a±δv2a =

	          θ1a±δθ1a =
	          θ2a±δθ2a =


                                                        Table 1: vector analysis results

	
	
	

	 v1x=(v1bx-v1ax)
	 =
	 =

	 v1y = (v1by − v1ay )
	 = 
	 = 

	 (v1b − v1a ) = sqrt (v1x2 + v1y2)
	 = 
	 = 

	 θ1 = arctan (v1y / v1x)
	 = 
	 = 

	
	
	

	 v2x = (v2bx − v2ax )
	 = 
	 = 

	 v2y = (v2by − v2ay )
	 = 
	 = 

	 (v2a − v2b ) = sqrt (v2x2 + v2y2)
	 = 
	 = 

	 θ2 = arctan (v2y / v2x)
	 = 
	 = 


                       Table 2: Calculation template for difference vectors magnitude and direction

	(m1/m2)
	 =
	 =
	 =
	
	Theoretical mass ratio

	δ(m1/m2)
	 =
	 =
	 =
	
	± 

	
	
	
	
	
	
	

	δ(v1b - v1a)
	 =
	 =
	 =
	
	

	δ(v2a - v2b)
	 =
	 =
	 =
	
	

	(m1/m2)
	 =
	 =
	 =
	
	Experimental mass ratio

	δ(m1/m2)
	 =
	 =
	 =
	
	 ±


                      Calculation template for theoretical and experimental mass ratio results

	A
	 = m1v1a2
	 = (values used here)
	 = (result here)

	B
	 = m2v2a2
	 =
	 =

	C
	 = m1v1b2
	 =
	 =

	D
	 = m2v2b2
	 =
	 =

	Q
	 = (A+B)/(C+D)
	 =
	 =

	δA
	 = A√((δm1/m1)2+(2δv1a/v1a)2)
	 =
	 =

	δB
	 = B√((δm2/m2)2+(2δv2a/v2a)2)
	 =
	 =

	δC
	 = C√((δm1/m1)2+(2δv1b/v1b)2)
	 =
	 =

	δD
	 = D√((δm2/m2)2+(2δv2b/v2b)2) 
	 =
	 =

	δQ
	 = Q√((δA2+δB2)/(A+B)2+(δC2+δD2)/(C+D)2)
	 =
	 =

	Q+δQ
	 =                              ±
	
	


                                   Calculation template for terms used to determine Q and Q

Graphs and data fits
There are no graphs required for this experiment
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 your experimental results and their associated errorsin a table. Give the table a descriptive title.
· Include your answers to the questions encountered during the lab session.
· Discuss the results in terms of momentum changes. Was momentum conserved? How do 
you establish this? What was the quality of your vector addition? 
· Did the experimental and theoretical mass ratios agree within their respective margin of error? Explain.
· Discuss your result for the parameter Q. Was energy conserved? Was there a significant 
loss of energy during the interaction? Was the collision elastic or inelastic?
· Was your Q value greater than unity? Can Q be greater than unity? Consider 
how someone performing this experiment could arrive at a value of Q>1.
· Review the test you performed on the two resultant vectors and use your findings 
to support your conclusions regarding the quality of the data obtained from the 
analysis of the collision record. 
· The conservation of energy requires that no energy may be lost during an interaction. 
However, it can be changed to other forms, which may not be monitored during the interaction. 
In this collision experiment, what other forms of energy would 
the initial kinetic energy be transformed into? 
· Consider how the apparatus used in this experiment may have introduced random and 
systematic errors into the experimental procedure. Which of these errors do you think would 
have a significant impact on the experiment? Which are likely to be insignificant? 
Remove all grey text areas before submitting your report. 
Your text begins here...
