Carmel Holy Word Secondary School Advanced physics TAS laboratory menu.

Seventh laboratory work : Investigation of the charging and discharging behaviour of a capacitor.
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Preliminary questions

1.
State the definition of capacitance.

2.
When charging a capacitor via a resistor, explain why the current across the resistor is decreasing with time.

3.
In measuring the voltage across a capacitor, why we use a CRO instead of a moving coil voltmeter?

4.
How can you be sure that a capacitor is fully discharged?
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Experiment 7 : Investigation of the charging and discharging behaviour of a capacitor.

Objective

By plotting the charging and discharging curves of a capacitor, we study its charging and discharging behaviour.
Apparatus


1.
Capacitor

2.
Resistor


3.
Power supply


4.
Switch


5.
Stop watch


6.
CRO

Experiment 1 : Discharging behaviour of a capacitor
Setup
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Fig. 1





   Fig.2
Procedures

1.
Record the capacitance C and resistance R used and hence calculate the theoretical value of time constant CR.

2.
Before using a CRO to measure d.c. voltage, you can either switch off the time base or adjust the time base to give a stable horizontal line.

3.
Using the circuit as shown in Fig.1, measure the e.m.f. of the battery by using the CRO.

4.
Connect the circuit as shown in Fig.2. If the capacitor is an electrolytic one, connect together the like polarities of the capacitor and the cell.

5.
Close the switch and measure the maximum voltage across C, V0.

6.
Discharge the capacitor via the resistor by opening the switch. Start the stop watch immediately. At each 10 s interval, take the CRO readings until it drops to zero or it has no significant changes. Record the data in Table 1.

Data

1.
Capacitance C = 

, resistance R = 

   and time constant CR = 

  .


2.
Measured e.m.f. of the battery = 



.


3.
Measured maximum voltage across C, V​​0 = 



.


4.
Discharge data

	t (  )
	
	
	
	
	
	
	
	
	
	

	VC (  )
	
	
	
	
	
	
	
	
	
	

	ln (VC)
	
	
	
	
	
	
	
	
	
	


	t (  )
	
	
	
	
	
	
	
	
	
	

	VC (  )
	
	
	
	
	
	
	
	
	
	

	ln (VC)
	
	
	
	
	
	
	
	
	
	


Table 1
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Calculations and graphs

1.
Plot the graph : VC against t in a separate graph paper and mark it as Fig. 3.

2.
By finding the half-life of the discharging circuit, calculate the time constant of the circuit.

3.
Plot the graph : ln(VC) against t in a separate graph paper and mark it as Fig. 4.

4.
By measuring the slope of the graph, calculate the time constant of the circuit.

Discussion


1.
In the above experiment, what are the sources of errors?

2.
What are the percentage errors of the two measured values of time constant?

3.
Which method used is more reliable? Explain your answer.

Experiment 2 : Charging behaviour of a capacitor
Setup
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Fig. 5

Procedures

1.
Connect the circuit as shown in Fig.5. If the capacitor is an electrolytic one, connect together the like polarities of the capacitor and the cell.

2.
By using a flying lead, fully discharge the capacitor (Make sure the switch is open!). After that, remove the flying lead from the capacitor.


3.
Set the CRO to DC mode and turn the y-variable to “CALD” position.

4.
At the same time, close the switch and start the stop-watch. At each 10 s interval, take the CRO reading and record them in Table 2.

Data

	t (  )
	
	
	
	
	
	
	
	
	
	

	VC (  )
	
	
	
	
	
	
	
	
	
	

	V0 - VC (  )
	
	
	
	
	
	
	
	
	
	

	ln (V0 – VC)
	
	
	
	
	
	
	
	
	
	


	t (  )
	
	
	
	
	
	
	
	
	
	

	VC (  )
	
	
	
	
	
	
	
	
	
	

	V0 - VC (  )
	
	
	
	
	
	
	
	
	
	

	ln (V0 – VC)
	
	
	
	
	
	
	
	
	
	


Table 2
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Calculations and graphs

1.
Plot the graph : ln(V0 – VC) against t in a separate graph paper and mark it as Fig. 6.

2.
By measuring the slope of the graph, calculate the time constant of the circuit.

Discussion

1.
What is the percentage error of the measured value of time constant?


2.
Account for the percentage error obtained above.

Conclusion

PAGE  
5/5

HKAL Physics TAS lab menu 7

_1142419844.bin

_1142420023.bin

_1142419815.bin

