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The Capacitor  (Discovery) Physics 246 

                  
   A capacitor is a device that can store electric charge.  The charge Q on a capacitor is 
proportional to the potential difference V across it so 

                                                     Q = C V                        (1) 

The unit of capacitance is the farad (F) where   1 F = C/ V.  Most common capacitors have 
capacitance in μF, nF or pF. 

A capacitor consists of two parallel metal plates separated by a distance d. The capacitance is 
given by 

                                                   
d
AC 0εκ=                (2) 

where κ is the dielectric constant, ε 0  is the permittivity of free space (8.85 x 10-12 C2/N m2) and A is 
the cross sectional area of the plates. 

In this experiment we will study several aspects of Eqn. 2 using a large variable capacitor 
designed for experiments as shown above. Connect a multimeter to the capacitor using very short 
cables and set the multimeter to measure capacitance on the most sensitive range. It should 
be noted that the connecting leads have some capacitance C0 that must be determined and 
subtracted from all measurements. Try to leave the leads in approximately the same location 
throughout the experiment so as not to change C0. 

The experiment uses a Meterman CR50 Resistance and Capacitance meter.  The accuracy of the 
meter is specified as follows: 

Range Accuracy 

200 pF ± (0.5% rdg + 1dgt + 0.5 pf) 

2000 pF to 2 µF ± (0.5% rdg + 1dgt ) 

20 µF ± (0.5% rdg + 1dgt ) 

200 µF ± (0.5% rdg + 1dgt ) 

2 mf ± (1.0% rdg + 1dgt) 

where rdg is reading on meter and dgt is least significant digit.



 2 

 

1. Capacitance vs. distance. 
Set the capacitor so that the separation between plates is 0.50 cm and record the capacitance. 

Now increase the separation in steps of 0.50 cm out to 5.00 cm and record the capacitance at each 
step. Then, in order to measure the capacitance of the connecting wires increase the separation 
between plates to the maximum possible value. This capacitance C0 should be subtracted from all 
measurements. 

After subtracting C0, plot C vs.  d   and with error bars on C and insert the best trendline. Make 
sure to display the equation of the trendline on the graph. Does it match expectations?  Explain? 

2. Capacitance. 
Calculate the capacitance using Eqn. 2 for   d = 0.50 cm and compare with the measurement 

of C (with C0 subtracted) from part 1. You will need to measure the radius of the plates.  Estimate the 
uncertainty in d, A and C0 and then calculate the uncertainty in C as calculated by Eqn. 2.  Compare 
with the measured value of C and its uncertainty. 

3. Dielectric Constant. 
The dielectric constants of air and plastic are quoted in your textbook as 1.0006 and 2  4 

respectively.  Place two sheets of plastic between the plates and reduce the plate separation until 
the plastic is touching the plates. Record the capacitance. Now slide out the plates and record the 
capacitance. Subtract C0 from each of the measured values of C and calculate the dielectric 

constant with associated uncertainty using   
air

dielectric

C
C

=κ  .  Does the result match your expectations? 

Measure the dielectric constant of other materials that are available.  Compare with the table in the 
textbook 
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