
Name________________________________________ 

Physics 111 Quiz #3, October 1, 2021 

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

worth 10 points total. 

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

____________________________ 

1. A capacitor is constructed out of two circular metal plates each with a 50𝑐𝑚 diameter and a dielectric 

made from rubber (𝜅 = 6.7) is inserted between the plates.  The initially uncharged capacitor is 

connected to a 10000Ω resistor and allowed to charge. If the time constant of the circuit is needed to 

be 𝜏 = 38𝑠, what capacitance would be required? 

 𝜏 = 𝑅𝐶 → 𝐶 =
𝜏

𝑅
=

38𝑠

10000Ω
= 0.0038𝐹 

 

 

 

 

 

 

 

2. In order to achieve the capacitance in question 1, what would the separation between the plates have 

to be? 

 

 𝐶 =
𝜅𝜖0𝐴

𝑑
→ 𝑑 =

𝜅𝜖0𝐴

𝐶
=

𝜅𝜖0𝜋𝑟
2

𝐶
=

6.7×8.85×10−12 𝑐2

𝑁𝑚2×𝜋(0.25𝑚)2

0.0038𝐹
= 3.1 × 10−9𝑚 

 

 

 

 

 

 

 



3. How much energy was stored in the capacitor when it is fully charged if the capacitor was charged 

using a 100𝑉 battery? 

 𝑈𝐶 =
1

2
𝐶𝑉2 =

1

2
× 0.0038𝐹 × (100𝑉)2 = 19𝐽 

 

 

 

 

 

 

 

4. When fully charged by the 100𝑉 battery, how much charge was stored?  

 𝑄 = 𝐶𝑉 = 0.0038𝐹 × 100𝑉 = 0.38𝐶 

 

 

 

 

 

5. This capacitor is charged through the resistor. At what time will the potential difference across the 

resistor equal the potential difference across the capacitor? 

 𝑉𝑅 = 𝑉𝐶 → 𝑉𝑚𝑎𝑥𝑒
−

𝑡

𝑅𝐶 = 𝑉𝑚𝑎𝑥 (1 − 𝑒−
𝑡

𝑅𝐶) → 1 = 2𝑒−
𝑡

𝑅𝐶 → 𝑡 = −𝑅𝐶 ln 2 = −38𝑠 × ln 2 = 26.3𝑠 
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Physics 111 Equation Sheet 

Electric Forces, Fields and Potentials  Electric Circuits   Light as a Wave   

 

 

 

 

 

 

 

 

Magnetic Forces and Fields   

 

 

 

Light as a Particle & Relativity   Nuclear Physics  

Constants 

  

 

 

Misc. Physics 110 Formulae 

 

 

 

 

Geometry 


