Induction 

1) AC flows into a 1:2 step up transformer. Sketch graphs showing how the input current to the transformer compares with the magnetic field and the output current.
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2) Two coils are placed end to end as shown in the diagram above. The first coil is connected to a battery and rheostat. The magnetic field changes from 0 T to 2.5 T in 5.0 s. The second coil has an area of 2.5 x 10-3 m2, it has  100 turns and has a resistance of 0.50 Ω. 
Assuming there is no flux leakage, calculate the current in the second coil.
Explain what direction it flows in the resistor

3)

(i) The circuit above is connected. The switch moves to position A. Describe and explain how the current changes. 
(ii) The switch is moved to position B. Describe and explain how the current changes. (sketch a graph)
(iii) Describe the energy changes in one oscillation.

(iv) Sketch graphs of electric energy and magnetic energy for one oscillation.



(v) Explain what would happen to the frequency of oscillation if C was increased.

(vi) Show that when the switch is moved to “A”  the rate of current change is given by:
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4)(i)  Show that the  equation for the rate of change of current in  a real inductor when it is connected to a DC supply is:
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(ii) Use the equation to show that the initial rate of change of current is:
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(iii) Use the equation to show that as the current increases the rate of change of current decreases.

5) (i) Explain how an inductor causes a bulb to light up slowly

after the switch is closed.

(ii) Explain what happens at the switch when it is opened.

(iii) Draw graphs of Vs, VR and VL after the switch closes.


1) 








2) 
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The current in the left hand coil is upwards in front. The field is to the left. The field created by the induced current in the right loop is to the right, the current in the resistor is right to left.

3)(i) The current starts off large as there is no voltage across the capacitor. As the capacitor charges Vc increases so the current flowing decreases. This continues until I= 0 when the capacitor is fully charged.

(ii) The charge stored in the capacitor will start to flow through the inductor. This will cause a magnetic field to build up in the inductor. When the capacitor empties, the magnetic field collapses and the flux change drives a current in the same direction that charges the capacitor the other way round.

This process repeats itself. The current oscillates back and forth in the circuit.

(iii) Electric to Magnetic to Electric to ………………………

(iv) 

(v) If C was increased, the capacitor would store more charge for the same voltage. It would take longer to discharge so the period of oscillation increases, so the frequency decreases.

(vi) According to Kirchoff’s loop rule, the total voltage must be zero, so the voltage across the capacitor and the inductor are equal. The inductor voltage is given by:

So 
4)(i)  A real inductor is like a resistor and an ideal inductor in series.
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(ii) Use the equation to show that the initial rate of change of current is Vs/L
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(iii) Use the equation to show that as the current increases the rate of change of current decreases.
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5) (i) When the switch is closed, the current in the circuit changes. This causes a flux change in the inductor (changing current creates a changing magnetic field).

The flux change causes an induced EMF in the opposite direction to the current change. 

This prevents the current from rising rapidly.

(ii) The current must go to zero very rapidly, so there is a rapid flux change in the inductor,

so thee is a large induced EMF across the inductor, This creates a high voltage spark across the switch.

(iii) 
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Either graph is correct, it depends on how the coil is wound.
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