
Recap   Lecture 12 



Today: 

• “Pumping charges”:emf 

•  RC circuits 
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 R2  
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 Reff 

What should be the value of Reff in terms of R1, R2, & R3 
so that the same current flows in both circuits? 

Resistors in Series 

V bat V bat 



 

  R1   R2   

 R R1 2   

Which resistor has 
the greater current 
going through it? 

A.    R1    B.   R2 

C. The current through both resistors is the same 

V bat 



  

 R1 R2 R3 

 Reff 

What should be the value of Reff in 
terms of R1, R2, & R3 so that the 
same current flows in both circuits? 

Resistors in Parallel 

V bat 

V bat 
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A B 

C D 
Which resistors are in 
series? 

A. A and B 
B. A and C 
C. A and E 
D.     B and D 
E.     Both answers C and D above 
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+ + + + 
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A B 

C D 
Which resistors are in 
parallel? 

A. A and B 
B. A and C 
C. A and E 
D.     C and D 
E.     No pair listed above 





Potential electric 
energy is “used” 
(converted to other 
forms of energy) in 
the devices of the 
circuit 

q 

q 

Potential energy 

Emf device 
“pumps” 
charges to 
higher 
potential 
energy 







Ideal emf device – Has no 
internal resistance. 

Real emf device – Has 
internal resistance r. 
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When a load resistance R is connected to the real emf 
device, what is the potential difference across its terminals? 
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• Converts chemical 
energy into electrical 
energy 

• Anode (negative 
terminal) is made of 
zinc powder 

• Cathode (positive 
terminal) is composed 
of manganese dioxide 

• Electrolyte is potassium 
hydroxide 

Standard Alkaline Batteries: 

+ pole 

- pole 

e- 

e- 
At potential V ~ 1.5V 

At potential V ~ 0V 



RC circuit: Charging and discharging of a capacitor 
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• At time t  0 move the switch to position a. 

i 

i 
i i 

• Current i begins to flow to charge the capacitor. 

• i into the upper plate of the capacitor always 
equals i out of the lower plate even though no 
charge flows across the gap between the plates. 
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R 
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b 
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At time t  0 the switch is moved to position a. 

i 

i 
i i 

After a very long time what will be the voltage on 
the capacitor? 

A. 0   B. iR   C.  
D.  V, the voltage will keep increasing as long as 
the switch is at position a. 


