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Q1.   For the set of three charges shown below, q = 10µC  and R = 0.3m, find: 

a) The electric field at the center (O).          y 
b) The electric potential at the center (O).                           
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Q2.   In the figure shown below, two point charges, Q1 = +6.0 nc and Q2 = -4.0 nc, are  

       O 

         separated by 30.0 cm. 
a) What is the potential energy of the pair?                  Q2             a      18cm       Q1 
b) What is the electric potential difference Vab ?                              
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Q3.   A point charge q = +9 µc is located 4m from an infinite line of uniform charge per  
         unit length λ =  -7 µc/m.  Find:                                    

a) The electric field at point “p”.                             λ 
b) The electric force on charge q.             
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Q4.   In the figure shown below, if the magnitude of  E

r
 is 2 x 104 N/C and the cube has a  

        side of a = 0.1m, in each of the following cases determine the electric flux through  
        the shaded face of the cube. 
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Q5.   A spherical conductor has a radius of 12cm and charge of 30nc. 
         Calculate : 

a) The electric field at center “O” and at point “p” 20 cm from “O”. 
b) The potential difference Vop. 

 
Q6.   An air-filled capacitor consists of two parallel plates, each with an area of 7.5 cm2,  
         separated by a distance of 1.6 mm.  The capacitor is charged to a potential  
         difference of 100 volt, then is removed from the source. 

a) Calculate the electric field between the plates. 
b) If the plates were pulled apart such that their separation becomes 3.2 mm, what 

would be the voltage across the plates? 
c) The space between the plates of capacitor  (in part a) is filled with a dielectric 

substance of dielectric constant K = 2.5.  What is the voltage across the plates? 
 

                     R1 = 15 kΩ 
Q7.   In the circuit shown, find: 

a) The currents in R1, R2 and R3.        C=10 µF 
b) The charge on capacitor C.              R2=5 kΩ 

      ε = 20V     
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          R3 = 1kΩ 
 
 
 
Q8.   A copper wire of 2m in length has a cross section area 2.5 (mm)2 carries a  current  
        of  5A.  The density of free electrons is 2.8 x 1029 m-3.  Compute: 

a) The drift velocity of the electrons. 
b) The potential drop along the wire.          Use ρ = 1.72 x 10-8 Ω.m. 

 
 
Q9.   In the circuit shown, the current was found to vary according to the following  
         relation where I is in µA:  I(t) = 20 e –t/10          (µA).                                     R 
         If C = 2µF, find: 

a) The values of  ε and R 
b) The charges that passes through the circuit during 20s.           ε                   C = 2µF 

 
 
 
Q10.   Two long, parallel wires carry currents I1 = 3.0A and I2 = 3.0A, both directed into  
            the figure given below.  Determine the magnitude  of the resultant magnetic field 
           at point “p”. 
               I1           5.0 cm 
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Q11.   A wire  (mass = 50g, length = 40 cm) is suspended horizontally by two vertical  
           wires which conduct a current I =8A as shown in the figure below.  The magnetic  
           field in the region is into the paper and has a magnitude of 60 mT.  What is the  
           tension (in N) in both wires? 
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Q12.   An electron with kinetic energy 1.92 x 10-16j circles in a plane perpendicular to a  
           uniform magnetic field.  The orbit radius is 25 cm.  Find: 

a) The magnetic field B. 
b) The frequency of circling . 

 
Q13.   A portion of a complete electric circuit is shown in this diagram.  The current in  
           some resistors are given, current in others must be found.  What is the potential 
           difference between points (a) and (b).  
       1A                        ε = 12V 
             a         +           b 
   3Ω     2 Ω    1Ω 
     
       2A  4 Ω        1 Ω  3A 
 
 
 
Q14.   A solenoid 3.55 cm in diameter and 1.23m in length has 850 turns and carries a 
           current of 4.6A.  Find: 

a) The magnetic field at its center. 
b) The average magnetic flux through its cross section. 

 
 
Q15.   A rectangular conduction loop of area A = 0.02 m2 and resistance R = 0.1 Ω.  A  
           time varying magnetic field in a direction perpendicular to the plane of the loop is 
           given by the equation: 

B (t)  = 0.2 cos (100πt)                            (T) 
            Find: 

a) The induced emf in the loop as a function of time. 
b) The maximum value and direction of induced current in the loop. 

 
 
 
          R = 0.1Ω 
 
 
 
 
Use the following terms: 
K = 9x109 N.m2/C2                       εo = 8.854 x 10-12C2/N.m2,              me = 9.1 x 10-31Kg 



 4

mp= 1.67 x 10-27 Kg                      e  = 1.602 x 10-19C                           g  = 10 m/s2

NA = 6.022 x 1023 mol-1                µo= 4π 10−7 Τ.m/Α 

 


