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PHY132 Review Problems  

For Exam 2 

(Ch. 24-27 Giancoli) 
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    (a)  Calculate the equivalent (total) capacitance of the network  

           shown. (3 points)    

     

    (b)  Calculate the charge (in microCoulombs) on capacitor C3 .    
          (3 points)    
 

    (c)  Calculate the potential difference (voltage) across capacitor C1.  
           (4 points)    
 

    (d)  Calculate the total amount of energy (in milliJoules) stored 

           in all the capacitors of this arrangement. (3 points)    

 

(a)  First, reduce the circuit to see what is happening more easily; 

 

         C
3

C
1

C
2

36.0 volts

→  C
3

C
12

36.0 volts

→ 

C
1236.0 volts

C
3

 

 

                                                    → 

C
1236.0 volts C

3

 

 

    Above, C12 is;  
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     →                

 

  Thus, Ctot is just C12 and C3 in parallel, which becomes;                       →                

 
                                                                                    (1 point for correctly determining the voltage on C3 via parallel connection) 

                                                                                    (1 point for correctly using Q = CV for calculating Q3) 

                                                                                    (1 point for correct calculation of answer with correct unit) 
 

   Therefore, to find the charge Q3, it is necessary to realize that C3 and C12 are in parallel with the battery, and 

thus each has the battery voltage (parallel capacitors).  Thus, V3 = 36 volts, and from Q = CV, the charge Q3 

may be found; 

                  →                        →             

 
                                                                                    (1 point for correctly determining the voltage on C3 via parallel connection) 

                                                                                    (1 point for correctly using Q = CV for calculating Q3) 

                                                                                    (1 point for correct calculation of answer with correct unit) 

10) Three capacitors (C1 = 22  F, C2 = 33  F and C3 = 15  F)  

       are connected as shown to a 36.0 volt battery.  The  

       arrangement has been connected for a long time and is in  

       equilibrium.  (13points) 
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(b)  Note that    and    are in series and thus have equal charge on their plates.  Thus, find     and then use  

       that     as    to get   ; 

 

                   →                              →                

 

       Thus,           →    
  

  
      →       

        

      
     →                 

 
(1 point for correctly reducing C1 and C2 in series to determine V12) 

                                               (1 point for correctly calculating Q12 in order to determine Q1 and Q2 in series)                                                                                           
(1 point for correctly calculating V1 using Q12)                                                                                           

                                                                            (1 point for correct calculation of answer with correct unit) 
 

 

(c)  Total energy is      
 

 
        

   →   
 

 
                →                        

 
                                                                                    (1 point for correctly determining the equivalent capacitance; see (a) above) 

                                                                                    (1 point for correctly using the energy equation) 
                                                                                    (1 point for correct calculation of answer with correct unit) 
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11)  In the circuit shown above, seven resistors (R1 through R7) are connected in a complex circuit with a  

        switch S and a 120 volt battery.  The seven resistors have the following color code values; (11 points) 

 

      R1   =  yellow, violet, brown (470)     R2   =  red, green, brown (250)   R3   = blue, yellow, brown (640) 

 

      R4   =  brown, black, brown (100)     R5   =  violet, violet, brown (770)   R6   =  red, green, black  (25)     

 

      R7   =  brown, yellow, red (1400)     

 

       The switch is now closed. 

 

    (a)  In the diagram above, draw an ammeter in the circuit to measure the total electric current. (1 point)    

     

    (b)  Calculate the reading of the value (in milliamps) on the ammeter you drew in part (a).  (6 points)    

 

    (c)  In the diagram above, draw a voltmeter in the circuit to measure the voltage across the resistor       

          combination R5, R6 and R7. (1 point)    

 

    (d)  Calculate the reading (in volts) of the value on the voltmeter you drew in part (c).  (3 points)    

 

 

 

 

 

 

 

 

 

 

 

 

 



31 
 

 
 

 (a)  Shown above (one of at least three locations).       (1 point for a correct location of an ammeter to measure Itot) 

 (c)  Shown above.       (1 point for a correct location of a voltmeter across the 5-6-7 parallel resistor group) 

 

(b)   You need the total current, which is the value on the ammeter “A” which is found by  

       reducing the entire circuit to one simple series circuit.  

             →        
    

    
    Therefore, you must reduce the circuit to one large resistor and thus find  

         the total resistance as shown below; 

 

 
 

    
 

     
  

 

  
  

 

  
 

 

  
     →                    (above) 
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                        →                      (above) 
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    →    

 

       
  

 

     
  

 

   
    →                     (above) 

 

 

     Therefore, the final total resistance is just         in series with   ;   →                    

 

       →        
    

    
  

   

     
 →                     

 
(1 point for reducing resistors 567 in parallel) 
(1 point for reducing resistors 4 & 567 in series) 

(1 point for reducing resistors 3 & 4567 in parallel) 
(1 point for reducing resistors 2 & 34567 in series as the final reduction) 
(1 point for correctly using the total resistance in Ohm’s Law) 

(1 point for correct answer for the total current WITH correct mA conversion) 
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(d)          →                    →  (145.7 mA)(103.7 ohms)  =  15.1 volts =      

 

                           
    

        
  

          

        
    →         =           

 

                           →    (122.1 mA)(23.8 ohms)   →                       

 
(1 point for correctly determining V across the 103 ohm group) 
(1 point for correctly calculating the current in the 123.8 ohm group) 

(1 point for correctly calculating the final voltage across the 23.8 ohm group) 
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12)  In the circuit shown above, long wires, a battery and four resistors (R1 and R2, occurring twice each) are all  

       connected with a switch S.  The resistors have the following color code values; (12 points) 

 

R1   =  brown, black, brown (100)     R2   =  red, black, brown (200) 

 

  The switch is now closed.  Assume that any magnetic fields in this problem arise only from the currents in the  

  wires. 

 

    (a)  Determine the equivalent (total) resistance of this circuit. (4 points)    

 

    (b)  What is the numerical reading of the ammeter shown, placed in the circuit between the both resistors  

           labelled R2? (3 points)    

 

   (c)  Of the options shown below, place a check next to the one which correctly states the direction of the net  

          magnetic field at point P. 

 

    _____ To the left        _____ Toward the top of the page       _____ Out of the page    

 

    _____ To the right        _____ Toward the bottom of the page       _____ Into the page    

 

    _____ There is no magnetic field at point P. 

 

 Explain your reasoning. (3 points) 

 

    (d)  What is amount of energy consumed by the circuit in 15 minutes? (2 points)    
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(a)   R1   =  brown, black, brown  (100 ohms)     R2   =  red, black, brown  (200 ohms) 

 

   Both resistors R2 are in parallel, and then when summed, they are both in series with the two resistors R1 ;  

 

                       
 

   
 

 

   
  

  

   →   Therefore,                               

 
                                            (1 point for determining the value of each resistor using the color code chart) 

                                            (1 point for realizing/determining the total resistance of both R2 values in parallel) 

                                            (1 point for realizing/determining that both R1 values are connected in series with the total of R2) 

                                            (1 point for correctly determining the total resistance of the circuit with correct unit) 

 

(b)   First it is necessary to find the voltage across the two parallel resistors, so they need to be reduced and  

        treated as one series resistor with the rest, then the voltage on that series resistor is the voltage across each  

        of the two parallel ones (because they are in parallel).  Thus, by Ohm’s law; 

 

                
    

    
    →        

   

   
    Thus,                The voltage across each R1 resistor is then; 

    

                        →                     →                

 

       Since there are two resistors of 100 ohm value, each must get 20 volts, therefore leaving 20 volts to show 

up   

       across the parallel branch (since the total must be 60 volts).  Thus, each R2 resistor has 20 volts across it. 

From  

       this, we can find each R2 current; 

 

          
  

   
    →                   Therefore, the ammeter reading is              

 
                                            (1 point for determining the value the total current in the circuit) 

                                            (1 point for realizing/determining the voltage across the parallel grouping is 20 volts) 

                                            (1 point for realizing/determining the value of the current in R2, the reading on the ammeter) 

 

 

   (c)  _____ To the left        _____ Toward the top of the page       _____ Out of the page    

 

    _____ To the right        _____ Toward the bottom of the page       _____ Into the page    

 

    _____ There is no magnetic field at point P. 

 

       Current in the circuit is clockwise and the magnetic field at P is due BOTH to the top wire (where R1 is) 

and to the bottom wire (where the second R1 is).  At point P, the top wire has a magnetic field that is pointed 

into the page however the lower wire gives a magnetic field that is out of the page (both by RHR).  Since point 

P is much closer to the bottom wire, that wire’s field is dominant, and thus, the net field must point out of the 

page. 

 
(1 point for correct box checked stating “out of the page”) 

(1 point for correctly determining the field directions from both top and bottom wires) 

(1 point for correctly determining the direction of the net field due to the dominance of the bottom wire) 
 

 

  X 
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(d)               →        
                               

      

   
          

 

       →   Therefore,                        

 

                                            (1 point for determining the total power in the circuit AND correctly converting time to seconds) 

                                            (1 point for the correct answer with correct unit) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


