Electromagnetism

1.
(a)
Draw a labelled diagram of a step-down transformer.


(b)
Such a transformer has 960 turns on the primary coil and 48 turns on the secondary coil.  The primary coil is connected to the 240 V a.c. mains.



(i)
What is an alternating current?


(ii)
What is the output voltage of the transformer?

2.
The supply of electricity is distributed by the National Grid at very high voltages.


(a)

Why are high voltages used?


(b)

Can you think of a disadvantage of using such high voltages?

3.
A transformer is used to step-up a 110 V a.c. supply to 220 V.  Such a transformer would be useful when using UK equipment in the USA  The transformer has 165 turns on the primary coil and is used to drive a hi-fi system rated at 220V,440W.


(a)
Calculate



(i)
the current supplied by the secondary coil.



(ii)
the current in the primary coil.



(iii)
the number of turns of the secondary coil.


(b)
Why would the primary coil of such a transformer be wound with thicker wire than the secondary coil?


(c)
Why is the core of a transformer



(i)
made of iron?



(ii)
laminated?

4.
Why is a transformer usually used with an a.c. supply rather than a d.c. supply?  (There is one important exception to this - the ‘coil’ of a car ignition system gives the high voltage because the primary is switched on and off.)

5.
The diagram below illustrates the coil of a simple electric motor.


Label the commutator, armature and brushes.  Show the direction of the current through the coil and  indicate also on the diagram which side of the coil moves in an upwards direction.
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6.
Describe how the design of the motor makes the coil rotate continuously in the same direction.

7.
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(a)
The diagram shows a long straight wire placed between the poles of an electromagnet.  The circuit illustrates that the straight wire and the coil are connected in series to a power supply with the polarity shown on the diagram.


Add to the diagram:



(i)
the direction of the current in the long straight part of the wire between the poles of the electromagnet.



(ii)
the direction of the current on the near side of the coil.



(iii)
the polarity of pole A.



(iv)
the direction of the force on the long straight part of the wire.


(b)
The d.c. supply is now changed to a 50 Hz supply of alternating current.  Explain why the direction of the force on the long straight part of the wire would be the same as the direction that you have shown on your diagram.

8.
State the two conditions, either of which will produce an electromagnetically induced current or voltage.

9.
(a)
What is an eddy current?


(b)
Describe (one sentence only) a situation in which eddy currents are considered to be useful.


(c)
Describe (one sentence only) a situation in which eddy currents are considered to be undesirable.  State why they are undesirable in your chosen situation.

10.
A transformer is to be used to power a 12 V lighting system from the 240 V mains.  The primary coil of the transformer has 960 turns, and 10 bulbs, each labelled '12 V 24 W', are to be connected to the 12 V supply provided by the secondary coil of the transformer.

(i)
Calculate the number of turns on the secondary coil.

(ii)
Should the bulbs be connected to the secondary in series or in parallel?

(iii)
Calculate the current taken by 1 bulb.

(iv)
Calculate the current taken by all 10 bulbs.

(v)
Calculate the power taken from the mains, assuming the transformer to be 100% efficient.

(vi)
Calculate the current taken from the mains.

(vii)
Why do you think that the secondary coil of a step down transformer is always wound with thicker wire than the primary coil?

11.
A transformer has 960 turns on the primary coil and 48 turns on the secondary coil.  The primary coil is connected to the 240 V a.c. mains.


(a)
What is an alternating current?


(b)
What is the output voltage of the transformer?

12.
The supply of electricity is distributed by the National Grid at very high voltages.


(a)
Why are very high voltages used?


(b)
Can you think of a disadvantage of using such high voltages?

13.
State the two conditions, either of which will produce an electromagnetically induced current or voltage.

14.
(a)
What is an eddy current?


(b)
Describe (one sentence only) a situation in which eddy currents are considered to be useful.


(c)
Describe (one sentence only) a situation in which eddy currents are considered to be undesirable.  State why they are undesirable in your chosen situation.

15.
(a)
A transformer is to be used to power a 12 V lighting system from the 240 V mains.  The primary coil of the transformer has 960 turns, and 10 bulbs, each labelled '12 V 24 W', are to be connected to the 12 V supply provided by the secondary coil of the transformer.



(i)
Calculate the number of turns on the secondary coil.



(ii)
Should the bulbs be connected to the secondary in series or in parallel?



(iii)
Calculate the current taken by 1 bulb.



(iv)
Calculate the current taken by all 10 bulbs.



(v)
Calculate the power taken from the mains, assuming the transformer to be



100% efficient.



(vi)
Calculate the current taken from the mains.


(b)
Why do you think that the secondary coil of a step down transformer is always



wound with thicker wire than the primary coil?
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