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Use:      k =9×10+9 Nm2/C2, εo= 8.85×10−12 C2/m2.N, µo= 4π×10−7 T.m/A 
 
Q1- Two point charges; q1= – 20 µC and q2 = + 40 µC are separated by a 
distance of 10 cm, as shown in the figure. What is the direction and magnitude 
of the electric field at point p? 
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Q2- Two parallel circular rings of radius R=10 cm each. Their centers are 
separated by a distance 2R as shown in the figure. Each ring carries a 
uniformly distributed charge of Q=10 nC. Find the electric potential at the mid 
point p between them. 
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Q3- In the circuit below C1=1µF, C2=2µF and C3=3µF. A voltage V=24 V is 
applied across the points a and b with the switch S at position 1. When C1 is 
fully charged S is thrown to position 2. What is the final charge on each 
capacitor? 
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Q4- A wire is 20 m long and resistivity 1.6×10−8 Ω .m. (a) What is the 
diameter of the wire if its resistance is 0.1Ω ? (b) If a current of 4 A passes 
through the wire, what is the voltage drop across it? 
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Q5- In a charging RC circuit; C =0.3 µF, R=20 kΩ  and 12 V battery. Find 
(a) the time constant of the circuit, (b) the maximum charge on the capacitor 
(c) the time needed for the charge to reach 60% of its maximum value. 
   a. 6RC msτ = =

   b.   3.6oQ CV Cµ= =         c 
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Q6- The Wheatstone bridge in the figure 
is                                   balanced when 
R1=6 , RΩ 2=9  and RΩ 3=4 Ω .                      
What is the value of unknown resistance 
Rx? 
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Q7- A wire carrying a current I =10 A consists of  semicircle of radius 
R=10 cm and two very long straight portions, as shown in the figure. The 
wire is placed in a plane perpendicular to a uniform magnetic field B= 0.4 
T. Determine the net force on the wire. 
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Q8-  A conductor 6 cm long moves with a 
constant   velocity v through a magnetic field B 

=1.2 mT perpendicular to the conductor, as 
shown in the figure. A potential difference 4 
µV is measured   between points a and b. (a) 
Calculate the speed of the conductor. (b) 
Determine the magnitude and direction of the 
induced electric field. 
a. v, v 0.06 /B m sε = =l  
b. , 66.6 v /V E E mµ= =l  

 
Q9- The wire in the figure carries a current I=10 A. The radius of the 
circular arc is R=10 cm. What is the magnitude and direction of the total 
magnetic field at point c?  
Solution:  
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Q10- A circular coil of wire has of radius 10 cm and 10 turns and carries a 
current 3A. The coil is placed in a magnetic field B=2 T. Determine the torque 
on the coil when the magnetic field is (a) parallel to the plane of the coil and 
(b) perpendicular to the plane of the coil. 
a.   sin 1.88 . , / 2NIAB N mτ θ θ= = = π  
b.    0, 0τ θ= =  
 
Q11- A long straight wire of radius R=2mm carries a uniform current I=60A. 
Determine the magnetic field: (a) at a point 3 mm from the center of the wire. 
(b) at a point 1 mm from the center of the wire.      
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Q 12- A long solenoid of radius R=2.5 cm and 250 turns/m carries a current of 
I=1.5 A. Inside the solenoid and a coaxial with it is a coil that has radius 
r=1.20 cm and 50 turns. (a) Determine the magnetic field produced by 
solenoid. (b) Find the induced electromotive force in the coil when the current 
of solenoid is reduced uniformly to zero in 25 ms. 
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