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EE 301 HW#14
Capacitors and Transients

1) Given:  A capacitor is designed with a surface area of 200 cm2, and a separation of 0.05 mm. The capacitor is at steady-state in a circuit with 120 DC volts applied to it.
Req’d: 
a. Determine the capacitance, energy stored, and breakdown voltage if the dielectric is ceramic (use the maximum dielectric constant for the ceramic from the Table in chapter 10).
b. Determine the capacitance, energy stored, and breakdown voltage if the dielectric is Teflon.

c. What general conclusions can you make about capacitor design based upon these results?
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2) Given:  The capacitor in the circuit below is initially uncharged.
Req’d:  When the switch is shut, determine how long it will take for the capacitor to reach a steady-state condition (>99% of final voltage).  Write the equation for vc(t).  Sketch the transient.
Find the energy stored in the capacitor when it is at steady-state.
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3) Given:  The capacitor in the circuit below is initially charged such that voltage vc = 20 V.

Req’d:  
a. When the switch is shut, determine how long it will take for the capacitor to fully discharge (<1% of initial voltage).  Identify the direction of current flow. Write the equation for vc(t).  Sketch the transient. 
b. If the resistor was changed to 80 kΩ, how long would it take for the capacitor to fully discharge (<1% of initial voltage)?  What if the resistor was 10 kΩ?
Soln:
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