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Class : _________________

Worksheet on Transformers

1 Complete the following statements:

(a) A step-down transformer is a device that changes a  __________  alternating voltage at low current to a  __________  alternating voltage at high current.

(b) A transformer will only operate with an __________  input.  The input coil is called the  __________  winding and the output coil is called the  __________  winding.  The two coils are linked by a core which is made of  __________  and is __________  .

(c) In a step-down transformer, the secondary output voltage is  __________  than the primary input voltage and this requires the number of turns in the secondary coil to be  __________  than the number of turns in the primary coil.

2 Write down an equation that connects the voltage and the number of turns in the primary coil with the voltage and the number of turns in the secondary coil.

3 Write down an equation relating the following quantities in an ideal transformer:

Ip = primary current

Is = secondary current

Vp = primary input voltage

Vs = secondary output voltage

4 The diagram shows a 12 V, 36 W bulb being operated by a transformer connected to the mains voltage of 240 V.
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(a)
Label the following on the diagram:

(i) the primary coil

(ii) the secondary coil

(iii) the laminated core

(b)
State, with reasons, 

(i) the material which the core is made of

(ii) whether this is a step-up or step-down transformer

(c)
If the secondary coil has 200 turns, how many turns are there in the primary coil?

(d)
Calculate the current in the secondary coil.

(e)
Calculate the current in the primary coil assuming the transformer to be 100% efficient.

Answers
1  (a)
high,    low

(b)
alternating current (a.c.),  primary,  secondary,   soft iron,  laminated

(c)
lesser,    less

2 Vp          Np 
Vs           Ns 

3
Vp Ip         Vs Is
4  (b)  (i)
The core is made of soft iron which is a soft magnetic material.  

It can be magnetised and demagnetised easily to minimise energy losses when the magnetic flux changes direction.
(ii)
It is a step-down transformer.  There are less turns in the secondary coil than the primary coil. (The secondary voltage is lesser than the primary voltage.)

    (c)
Np = 4000
    (d)
Is =  36/12 = 3 A

    (e)
Ip =  (12 x 3) / 240 = 0.15 A
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