Name

Physics 111 Quiz #3, January 29, 2021

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is
worth 10 points total.

| affirm that | have carried out my academic endeavors with full academic honesty.

1. A capacitor of unknown capacitance is needed in a circuit containing a 100MQ resistor and a 30V
battery. This circuit will be used as a timer in part of a larger device. The design of the other device
requires the capacitor to charge to 72% of its maximum value in a time of 1.7s. What value of the
capacitance would be needed to achieve this?
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2. When fully charged, what maximum charge could the capacitor store?

Qmax = CVax = 1.3 X 1078F x 30V =4 x 1077C

3. How much energy is stored in the capacitor when it is 72% charged?

U= %CVZ = % x 1.3 X 1078F(0.72 X 30V)% = 3 x 1076



4. Suppose that the plates of this capacitor were separated by a distance d = 1cm. If the plates were
circular in shape, what would be the radius the capacitor plates? Assume the capacitor is air-filled so
that k = 1.
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5. Suppose that you wired a different air-filled capacitor with capacitance C to a battery with potential
difference V. After you wired this capacitor to the battery you realized that the value of the
capacitance was too small for what you needed it to do. To change the value of the capacitance you
could unwire the entire circuit and start over or realizing that you could increase the capacitance to
the value you need by inserting a dielectric between the plates of the capacitor. Which of the
following quantities will also increase due to you inserting the dielectric between the plates of the
capacitor?

a. The electric field between the plates would also increase.
b. The potential difference across the plates would increase.
c. The area of the plates would increase.

The charge on the plates would increase.

e. None of the above quantities would increase.
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