Title:
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Partner(s):

Objective:

Part 1: Capacitance of a Capacitor
Raw Data:



Direct Measurement of Time Constant
	Capacitor
	Initial Voltage

(      )
	Target Voltage

(      )
	Resistance

R
(      )
	Time Constant

( 

(     )

	C1
	
	
	
	

	C2
	
	
	
	


Voltage Decay of Capacitor C1
	t 
(        )
	VC

 (        )

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Calculated Data:
	Capacitor
	Capacitance
(      )

	C1
	

	C2
	


Calculations:

Capacitance:  
C1 = ( / R = 



C2 = ( / R =

Plot 1: (Either import plot into Word document or print out plot and insert page here.  From the values of voltage and time in your data table, plot the voltage vs. time graph for capacitor C1.  Have the computer draw the best exponential curve to the data and display the equation of the best fit.)
Plot 2: (Either import plot into Word document or print out plot and insert page here.  From the values of voltage and time in your data table, make a semi-log plot of voltage vs. time.  The easiest way to do this in Excel is to format the voltage axis in Plot 1.  In the “Format Axis” window, choose the “Scale” tab and click on logarithmic scale.  The plot should automatically be generated.)

Results:

(From the best fit in Plot 1, obtain the time constant, , and then calculate a second value for the capacitance from this time constant.  Does this second value agree with the capacitance that you determined previously?)

(Does the data form a straight line in the semi-log plot as predicted by theory?)
(Which capacitor has the longer time constant?  How does the capacitance of this capacitor with the longer time constant compare to that with the shorter time constant?  Does your answer to the previous question agree with theory?)

Uncertainties:
(What were the sources of measurement uncertainty?  Which source was the largest contributor to measurement uncertainty?  Does the measurement uncertainty alone account for any differences between actual and expected results?)
Part 2: Parallel and Series Combinations of Capacitors
Raw Data:




Direct Measurement of Time Constant
	Connection
	Initial Voltage

(      )
	Target Voltage

(      )
	Resistance

R
(      )
	Time Constant

( 

(     )

	Parallel
	
	
	
	

	Series
	
	
	
	


Calculated Data:

	Connection
	Experimental

Ceq

(      )
	Theoretical

Ceq

(      )
	Percent Difference
(   %  )

	Parallel
	
	
	

	Series
	
	
	


Calculations:

Parallel Experimental Capacitance:  
Ceq = ( / R = 
Parallel Theoretical Capacitance:  
Ceq = C1 + C2 = 
Series Experimental Capacitance:  
Ceq = ( / R = 
Series Theoretical Capacitance:  

Ceq = C1C2 / (C1 + C2) = 
Results:

(Compare the experimental and theoretical capacitances for both connections.)
(The manufacturer claims that the nominal values of the capacitors are C1 = 4.7 (F  and  

C2 = 2.2 (F.  Compare your values of the capacitances of C1 and C2 from Part 1 to these nominal values.  What percent difference is there between the measured and nominal values?)

Uncertainties:
(What were the sources of measurement uncertainty?  Which source was the largest contributor to measurement uncertainty?  Does the measurement uncertainty alone account for any differences between experimental and theoretical results?) 

Part 3:  Body Resistance
Raw Data:




Direct Measurement of Time Constant
	Fingertip Condition
	Initial Voltage

(      )
	Target Voltage

(      )
	Capacitance

(      )
	Meter Resistance

R1
(      )
	Time Constant

( 

(     )

	Dry
	
	
	
	
	

	Wet
	
	
	
	
	


Calculated Data:

	Fingertip Condition
	Req

(      )
	Body Resistance
R2
(      )

	Dry
	
	

	Wet
	
	


Calculations:

Dry Equivalent Resistance:  
Req = ( / C = 
Dry Body Resistance:  

1/R2 = 1/Req - 1/R1 = 





R2 = 
Wet Equivalent Resistance:  
Req = ( / C = 
Wet Body Resistance:  

1/R2 = 1/Req - 1/R1 = 





R2 = 
Results:

(Comment on the difference betweenthe dry and wet body resistance values.  Is this difference expected? )

Uncertainties:
(What were the sources of measurement uncertainty?  Which source was the largest contributor to measurement uncertainty? ) 

