
PPhhyyssiiccss  
Unit 9: Electric Circuits 

1. What is emf, kWh, rms, current, resistance, resistivity, and potential difference? 

2. How do you use ammeters and voltmeters? 

3. Know what factors your body’s sensitivity to electricity? 

4. Use Kirchhoff’s Laws to solve problems. 

5. A 2-A current flows through a circuit.  How much charge passes a point during 1 minute? 

6. A flashlight bulb is connected to a 3.0 V battery and a current of .020A flows.  What is the resistance of the bulb’s 

filament? 

7. The resistivity of a metal is 3x10-8 m.  The radius of the wire is 2 mm.  If the length of the wire is 3 m, what is the 

resistance of the wire? 

8. A 2-A current flows through a circuit with a resistance of 5.  How much energy is dissipated in 3 s? 

9. A 2-A current flows through a circuit that consists of a resistor and an ideal battery.  If the battery supplies 400 W, how 

large is the resistor? 

10. An AC voltage has a rms value of 5.66.  Determine the peak value of the voltage? 

11. Three resistors, 2-, 3-, 4-, are connected in series.  What is the equivalent resistance of the series? 

12. Two 10- and four 30- light bulbs are connected in series with a 9 V battery.  What is the current that passes through 

each bulb? 

13. Three resistors, 2-, 3-, 4-, are connected in parallel.  What is the equivalent resistance of the combination? 

14. What is the equivalent resistance of figure 1 

 

 

 

 

 

 

15. A non-ideal battery has a 12.0 V emf and internal resistance of 4.  Determine the terminal voltage of the battery when 2 

A is drawn. 

16. An uncharged 10 F capacitor and a resistor are connected in series to a 9 V battery and an open switch to form a simple 

RC circuit.  The switch is closed at t = 0s.  The time constant of the circuit is 30 s.  A) How big is the resistor and B)what is 

the maximum charge on the capacitor? 
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Figure 1 



5. 𝐼 =
𝑞

𝑡
 

2𝐴 =
𝑞

60 𝑠
  

𝒒 = 𝟏𝟐𝟎 𝑪  
6. 𝑉 = 𝐼𝑅 

3 𝑉 = (0.02 𝐴)𝑅  
𝑹 = 𝟏𝟓𝟎 𝜴  

7. 𝑅 = 𝜌 (
𝐿

𝐴
) 

𝐴 = 𝜋𝑟2 = 𝜋(0.002 𝑚)2 = 1.256 × 10−5 𝑚2  

𝑅 = (3 × 10−8 𝛺𝑚) (
3 𝑚

1.256×10−5 𝑚2) = 𝟕. 𝟏𝟔 ×

𝟏𝟎−𝟑 𝜴  
8. 𝑃 = 𝐼2𝑅 

𝑃 = (2 𝐴)2(5 𝛺) = 20 𝑊  

𝑃 =
𝑊

𝑡
  

20 𝑊 =
𝑊

3 𝑠
  

𝑾 = 𝟔𝟎 𝑱  
9. 𝑃 = 𝐼2𝑅 

400 𝑊 = (2 𝐴)2𝑅  
𝑹 = 𝟏𝟎𝟎 𝜴  

10. 𝑉𝑟𝑚𝑠 =
𝑉

√2
 

5.66 𝑉 =
𝑉

√2
  

𝑽 = 𝟖. 𝟎 𝑽  
11. 𝑅𝑆 = 𝑅1 + 𝑅2 + 𝑅3 

𝑅𝑆 = 2 𝛺 + 3 𝛺 + 4 𝛺 = 𝟗 𝜴  
12. 𝑅𝑆 = 𝑅1 + 𝑅2 + 𝑅3 + 𝑅4 + 𝑅5 + 𝑅6 

𝑅𝑆 = 2 ⋅ (10 𝛺) + 4 ⋅ (30 𝛺) = 140 𝛺  
𝑉 = 𝐼𝑅  
9 𝑉 = 𝐼(140 𝛺)  
𝑰 = 𝟔. 𝟒𝟑 × 𝟏𝟎−𝟐 𝑨  

13. 
1

𝑅𝑃
=

1

𝑅1
+

1

𝑅2
+

1

𝑅3
 

1

𝑅𝑃
=

1

2 𝛺
+

1

3 𝛺
+

1

4 𝛺
  

1

𝑅𝑃
=

6

12 𝛺
+

4

12 𝛺
+

3

12 𝛺
=

13

12 𝛺
  

𝑹𝑷 =
𝟏𝟐

𝟏𝟑
 𝜴  

14. Combine Parallel (middle) 
1

𝑅𝑃
=

1

10 𝛺
+

1

4 𝛺
=

7

20 𝛺
  

𝑅𝑃 =
20

7
𝛺  

Combine Series 

𝑅𝑆 = 2 𝛺 +
20

7
 𝛺 + 3 𝛺 =

𝟓𝟓

𝟕
 𝜴  

15. Internal 
𝑉 = 𝐼𝑅 = (2 𝐴)(4 𝛺) = 8 𝑉  
Terminal 
𝑡𝑒𝑟𝑚𝑖𝑛𝑎𝑙 = 𝑒𝑚𝑓 − 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑙  
12 𝑉 − 8 𝑉 = 𝟒 𝑽  

16. a. 𝜏 = 𝑅𝐶 
30 𝑠 = 𝑅(10 𝐹)  
𝑹 = 𝟑 𝜴  
b. 𝑄 = 𝐶𝑉 
𝑄 = (9 𝑉)(10 𝐹) = 𝟗𝟎 𝑪 


