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3- a) Choose the right answer from the following:                                           [10 marks]     i- When a wire of current I and length L is perpendicular to the magnetic field B. The force acting on the wire is  
           a) I L B cosθ

b) I A B sinθ 

c) zero


d) I L B
     ii- If an electron moves in a circular  orbit of area A giving a current I, the magnetic  moment μ is given by
 
a) I2 A 


b) I A 


c) I A2


d) I2A2
     iii-  The magnetization vector M is weak in materials which are    

          a) paramagnetic          



b) diamagnetic



          c) para and diamagnetic


d) non of the above 

     iv- The efficiency of a transformer is 40 %. The current and voltage in its primary coil are 2A and 200 V, what is the current in its secondary coil if the voltage in it is 20 V?

  a)  2 A            

b) 4 A              
c)  6 A                
d) 8 A
     v- In RL circuit ε = 100V, R = 10 Ω and L = 0.005 H what is the current after 5 microsecond from opening the switch.
           a) 9.9 A 

b) 99 A 

c) 0.99 A 

d) 99.9 A

b) Put ( √ ) or ( × ) on the front of each statement from the following:         [10 marks]
i- In RL series circuit the energy is not vanished.        ( × )
ii- in the figure below the magnetic force directed to upward    ( × )
iii- I2V2 = I1V1 means the transformer is not ideal.      ( × )
iv- The total magnetic flux on an object located inside a magnetic field must be equal zero 
( √ )
v- After a long time from closing the switch the inductor is not affect in the circuit.  ( √ )
 …………………………………………………………………………………
4- a)     [10 marks]

M / L =  0.09   kg/m  ,  B = 5.4   T
From the figure we see that the current must pass from 
Left to right and this leads to a force FB acting on the 

wire directed to upward

FB = I L B sin 90 = I L B  
Because the wire is at equilibrium we can write

Mg  =  2 T  +  FB
When the tension in the two strings is zero then
Mg  =  0  +  FB
Mg  =  I L B 

I =  Mg / L B  = (M / L) . (g / B)
I = 0.09 × (9.8 / 5.4)  =  0.163 A         so


b) [10 marks]

F/L = 20 N/m ,  a = 0.1 m
Let the location of the line in the 
plane of the two wires which the 
total magnetic field is zero is at 
the point p as in the figure.

The point p is at distance d from

The upper wire and 0.1 – d from 

the lower wire.
The force between the two wires is  
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, where   a = 0.1 m  so
I2 = (2π a F) / (μo I1 L)

I2 = (2 π × 0.1 × 20 ) / (4π × 10 -7 × 10 )

I2 = 106 A

The magnetic field due the upper wire at p is  
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The magnetic field due the upper wire at p is  
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When the total magnetic field at p equal zero B1 must equal to B2
B1 = B2 
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d I2 = 0.1 I1 – d I1
d (I2 + I1) = 0.1 I1
d (106 + 10) = 0.1 × 10
d = 9.999 × 10-7 m


…………………………………………………………………………….. 
والله ولي التوفيق
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