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AP Lab #3- Capacitance
Purpose:  To determine the capacitance of two single capacitors and their overall capacitance when arranged in series and in parallel
Materials: list what you use
Experimental Design & Procedure:







1.
You'll be testing out the relationships between capacitance, charge stored, and voltage in capacitors.  To do that, you'll need to connect a capacitor to a resistor and an ammeter in series (as shown).  The Voltmeter can connect across the capacitor to display the voltage difference between the plates when charging and discharging. Measure and graph (using LoggerPro) the current vs time as the capacitor charges.  Click and drag to highlight the appropriate part of the graph then use the "integral" function under the Analyze menu in LoggerPro to find the area beneath (that's your charge stored).  Use the voltage vs. time graph to find the voltage difference during charging.  This basic procedure will allow you to measure the charge stored and voltage across each capacitor individually, then the combined pairs of capacitors for series and for parallel.  With these values, graphs can be made and linearized to obtain a capacitance value from each slope.
Observations & Data:
Table 1 

	Capacitor (F)
	Charge Stored (C)
	Voltage Difference (V)
	
	

	C1 =

	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	                         
	                       
	
	

	C2 =

	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	                         
	                       
	
	

	C1 and C2 -series combo
C1 = 
C2 =
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	C1 and C2 -parallel combo
C1 = 
C2 =
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 2 (for graph if needed)

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


Analysis:

1. 
Determine the theoretical combined capacitance of capacitors C1 and C2 when arranged in series and when arranged in parallel.  Show the calculations.


2. 
Derive a linearized relationship that can be graphed to find the capacitance values from 



what was measured.

3. 
Plot the appropriate measured quantities on a set of axes to create a linear 




relationship and draw a best-fit line through the points. 


4.   Determine your slope (remember to include units and to show your calculations 



including the initial slope equation)


5.
Use your slopes to determine the overall experimental capacitance values of C1, C2, their 


combination in series, and their combination in parallel.  

6.  Compare the theoretical capacitances from question 1 to the measured values from step 5 


with percent different calculations for each.
Conclusion:
We're not testing to find constants so much as to verify proportionalities.  It can be concluded that capacitance values are what's printed on them, but it can also be concluded that the proportionalities in the perfect-case equations we use hold up when put to the test with real capacitors.
Error Analysis:
You know what to do(!
Lab Report Rubric
AP Physics 2 Lab #3: Capacitance

15 pts

	Penalty Box  (check means that there are problems in that area)
□ lab notes not attached to lab report
□ doesn’t use third-person voice
□ lab framework is not followed (calculations not in analysis section, data tables not together in proper section, etc)

	□ more than a few obvious spelling/grammatical errors
□ math is not easy to follow (original algebra not shown, plug-in not shown, unclear progression)



	
	Missing
	Inadequate
	Needs Improvement
	Adequate
	Points

	Title, Heading, Purpose, Hypothesis, Materials (1 pt)
	

	Graphs

(2 pt)
	Concern with 3 or all:

* correct labels & units
* axes are scaled correctly
* best-fit line
* detailed title
	Concern with two:

* correct labels & units
* axes are scaled correctly
* best-fit line
* detailed title
	Concern with one:

* correct labels & units
* axes are scaled correctly
* best-fit line
(points drawn from table rather than line)

* detailed title
	* correct labels & units


* axes are scaled correctly


* best-fit line(s)


* detailed title(s)
	

	Diagrams & Data Tables

(2 pt)
	* diagram is missing

* data tables are missing or extremely vague
(i.e. numerical values only)
	* diagram is unclear or unrelated

or  has major omissions 

* data tables have major omissions

(i.e. table missing for a graphed set of data)
	* diagram is vague or  has minor omissions 

* data tables have minor omissions

(i.e. units incorrect or missing)
	* diagram present & clear

*diagram labeled and captioned as necessary

* data tables clear and complete

* tables include labels and proper units
	

	Procedure & Conclusion

(3 pt)
	* procedure or conclusion extremely vague or missing altogether

*unintelligible

*missing: no attempt made to explain
	*major problems with procedure and conclusion

*unclear with important details missing

*lengthy/unrelated digressions

*vague or ambiguous statements
	* minor problems with procedure and conclusion: unclear

*vague details or omissions

* effort required to comprehend the progression

*unrelated digressions

*All logical steps present, but in non-sequential order 
	* procedure clear & complete, matching what was actually done

* conclusion is drawn that is related to the purpose/problem

* makes sense on 1st read-through

* organized, sequential, argues from evidence
	

	Error Analysis

(2 pt)
	*error analysis missing

*emotional response

*”miscalculation” or ”mistake”

*”faulty equipment”

*”human error”
	*estimated values not related to calculated results

*no attempt/failed attempt to quantify

*ambiguous, unclear language

*missing necessary diagrams

*incorrect statements
	*sources of error identified, but focus on non-major sources

*estimated values unfounded or unreasonable--related loosely/not related to calculations

*ambiguous, unclear language

*incorrect statements
	*major sources identified & explored

* quantified (amounts estimated)

*shows effect on calculation

*diagrams included
	

	Analysis Questions

(5 pt)
	These are graded question by question.

-please include questions along with the answers in the lab report-
	

	Total  :
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