
Worksheet - Parallel Plate Capacitors:
1. Consider parallel plate capacitor (air filled) with a surface area of 225 cm2 and a charge of 1.5 C (q) on each of its plates and a plate separation distance of 1.0x10-4 m. 
a. What is the capacitance of the capacitor?
b. What is the potential difference across the capacitor?

c. How much energy is stored in the capacitor? 
d. How much charge would be stored in this capacitor with this dielectric material, at the same potential difference as in part (b)?
2. A 10 000 μF capacitor is charged to its maximum operating voltage of 32 V. The charged capacitor is discharged through a filament lamp. The flash of light from the lamp lasts for 300 ms.

a. Calculate the energy stored by the capacitor.

b. Determine the average power dissipated in the filament lamp.
Capacitors in Series & Parallel

3. Two capacitors, C1=10F and C2=50F, are connected together in parallel.  The potential difference across the capacitors is 100V.

a. What is the equivalent capacitance of the parallel capacitors.

b. How much total energy is stored in each capacitor separately and combined?

c. How much charge is stored in each capacitor separately and combined?

4. Two capacitors, C1=10F and C2=50F, are connected together in series.  The potential difference from the end of C1 to the opposite end of C2 is 100V.

a. What is the equivalent capacitance of the series capacitors.

b. How much total energy is stored in each capacitor separately and combined?

c. How much charge is stored in each capacitor separately and combined?
5. For the arrangement of three capacitors shown in the diagram:

a. What value of C1 will give a total equivalent capacitance of 1.7 μF?  (Hint:  the diagram looks strange, but don’t let that fool you)

b. Now that you know C1, find the charge stored on and the voltage across each capacitor.

6. Given the arrangement of capacitors given to the right, answer the following questions.  You will probably not answer these questions in the exact order they are asked.

a. What is the equivalent capacitance of this arrangement? 

b. What is voltage across each capacitor?

c. What is the charge on each capacitor?


7. Given the arrangement of capacitors given to the right, answer the following questions.  You will probably not answer these questions in the exact order they are asked.

a. What is the equivalent capacitance of this arrangement? 

b. What is voltage across each capacitor?

c. What is the charge on each capacitor?

Answers:

1. Consider parallel plate capacitor (air filled) with a surface area of 225 cm2 and a charge of 1.5 C (q) on each of its plates and a plate separation distance of 1.0x10-4 m. 

a. 
[image: image1.wmf]-9

o

A

C =  = 2.0x10F

d

e


b. 
[image: image2.wmf]q

V =  = 750V

C


c. 
[image: image3.wmf]2-4

1

U = CV = 5.6x10J

2


d. 
[image: image4.wmf]-6

q = CV = 5.0x10C


2. A 10 000 μF capacitor is charged to its maximum operating voltage of 32 V. The charged capacitor is discharged through a filament lamp. The flash of light from the lamp lasts for 300 ms.

a. 5.12 J
b. 17.1 W

Capacitors in Series & Parallel
3. Two capacitors, C1=10F and C2=50F, are connected together in parallel.  The potential difference across the capacitors is 100V.

a. Ceq = C1 + C2 = 60F

b. 
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U = CV =0.05 J & U = CV =0.25 J
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4. Two capacitors, C1=10F and C2=50F, are connected together in series.  The potential difference from the end of C1 to the opposite end of C2 is 100V.
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U = CV =0.042 J

, using the charge values obtained from part c (below):


[image: image11.wmf]22

12

12

qq

U =  =0.035 J & U =  =0.0069 J

2C2C


c. 
[image: image12.wmf]-4

tot12eq

q= q = q = CV =8.3x10C


5. For the arrangement of three capacitors shown in the diagram:
a. 1.2 μF
b. C1 = 7.8 μC
C2 = 1.8 μC 
C3 = 1.2 μC
6. Given the arrangement of capacitors given to the right, answer the following questions.  
a. 0.17 μF
b. V1 = 5.2 V
V2 = 5.2 V 
V3 = 6.8 V
c. C1 = 0.78 μC
C2 = 1.3 μC 
C3 = 6.8 μC
7. Given the arrangement of capacitors given to the right, answer the following questions.  
a. 1.5 μF
b. V1 = 2.3 V
V2 = 9.0 V 
V3 = 9.0 V
V4 = 2.7 V
V5 = 6.8 V 
V6 = 4.1 V
c. C1 = 28 μC
C2 = 11 μC 
C3 = 13 μC
C4 = 12 μC
C4 = 15 μC 
C5 = 12 μC
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