TAP 416-6: Transformers

This arrangement is an experiment to investigate electromagnetic induction.
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State, giving a reason for your answer in each case, what is observed as:

1.
The switch S is closed.

2.
Switch S remains closed. 

3.
Switch S is reopened. 

The battery is replaced by an ac supply. The voltmeter can register either dc or ac
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4.
State what will be observed with switch S closed. 

5.
Give a reason for your answer. 

6.
Door bells in houses are often connected to the mains electricity supply through a step-down transformer. Here are two circuits to do this.

A
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Which circuit do you consider to be less expensive to operate once it has been installed? Explain your choice. 

7.
In petrol engines, the fuel is ignited by a spark across a gap which must be less than about 0.60 mm. To establish the field necessary for this spark, voltages of up to 40 kV are needed, using only a 12 V battery. To achieve this, two coils are wound around the same iron core.
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The secondary coil is in series with the spark gap. The primary coil is in series with the battery and a contact breaker. When the primary circuit is broken, a spark is produced. The capacitor prevents sparking across the contact breaker.

Explain why a large voltage is induced when the contact with the battery is broken. 

8
Many home electrical devices, such as televisions, refrigerators and hi-fi systems, 
incorporate transformers to step down the supply voltage.

(a) 
An ideal transformer with a primary coil of 3000 turns provides a 9 V ac output when the input is 230 V ac. How many turns must there be on the secondary coil?

(b) 
No transformer is 100% efficient, although most are nearly so. State two effects that may in practice reduce the efficiency of a transformer.

(c) 
Explain why a transformer cannot provide an output of 20 V dc when connected to a car battery whose emf is 12 V.

