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RC Circuits

What happens when capacitor is connected to a 
resistor in a circuit?
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Apply Kirchhoff’s loop rule.
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RC Circuits

Positive because current through the resistor is 
associated with an increase of charge on the 
capacitor.
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Charging a capacitor
• Charge on capacitor
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Charging a capacitor
• Charge on capacitor

• Voltage across capacitor
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Charging a capacitor
• Charge on capacitor

• Voltage across capacitor

• Current through resistor
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What happens when charged capacitor is 
connected to a resistor in a circuit without a 
battery? �
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Apply Kirchhoff’s loop rule.
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Negative because current through the resistor is 
associated with a decrease of charge on the 
capacitor.

�

�
− �� = 0

� = −
��

��

�

�
+
��

��
� = 0

RC Circuits

�

�
+
��

��
� = 0

��

�
= −

��

��

ln
�

��
= −

�

��

� = ���
�

�
��

RC Circuits

Discharging a capacitor
• Charge on capacitor

� = ���
�
�
�

� ≡ ��

C
h

ar
ge

Time

Charging Capacitor



10/9/2020

6

RC Circuits

Discharging a capacitor
• Charge on capacitor

• Voltage across capacitor
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Discharging a capacitor
• Charge on capacitor

• Voltage across capacitor

• Current through resistor
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Example: An 8�F capacitor is connected in series with a 50Ω resistor and a 
60V battery.  (a) When does the capacitor become fully charged?  (b)  What 
is the charge on the capacitor when it is fully charged?
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Example: An 8�F capacitor is connected in series with a 50Ω resistor and a 
60V battery.  (a) When does the capacitor become fully charged?  (b)  What 
is the charge on the capacitor when it is fully charged?  (c) When does the 
capacitor hold a third of its ultimate full charge? (d)  What is the current in 
the resistor when the capacitor holds a third of its ultimate full charge?


