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Learning objectives

· Extended  Describe the construction of a basic transformer with a soft-iron core, as used for voltage transformations.
· Extended  Describe the principle of operation of a transformer.
· Extended  Recall and use the equation (Vp/Vs) = (Np/Ns) (for 100% efficiency).
· Extended  Use the terms step-up and step-down.
· Extended  Recall and use the equation IPVP = ISVS (for 100% efficiency).

Learning outcomes

· Extended  Be able to describe the construction of a basic transformer with a soft-iron core, as used for voltage transformations.
· Extended  Be able to describe the principle of operation of a transformer.
· Extended  Be able to recall and use the equation (Vp/Vs) = (Np/Ns) (for 100% efficiency).
· Extended  Be able to use the terms step-up and step-down.
· Extended  Be able to recall and use the equation IPVP = ISVS (for 100% efficiency).

Common misconceptions

Many students gain the misconception that the iron core of a transformer carries an electrical current. Demonstrate clearly that insulated wires must be used on both the primary and secondary sides and hence no current could flow through the iron core. The idea of a 'magnetic conductor' is often used as an analogy to an electrical conductor, to describe the transfer of the magnetic field between the primary and secondary sides. Ensure that students take care to separate the ideas of electrical conductance and magnetic field propagation in an explanation of how a transformer works.

Resources
Student Book pages 283–285
Files found at www.collins.co.uk: P7_6ai_Worksheet; P7_6aii_Worksheet; P7_6a_Tech_notes

Approach

Introduce the activity
Divine students into small groups. Ask each group to come up with a definition for the term 'electromagnetic induction'. Share the definitions among the class.
Develop the activity
Use a demonstration transformer to show the structure and concept of a transformer. Set up the demonstration transformer with 300 turns on the primary side and 600 turns on the secondary side. Connect to the d.c. side of the power pack (approx. 4 V) and switch on. Ask students to explain why no potential difference is induced on the output side. Attach an a.c. supply of the same potential difference and ask students to note the output potential difference. Reverse the turns ratio and demonstrate a step-down transformer.
Describe simply the idea of being able to increase or decrease the output potential difference. Ensure that students are comfortable with the vocabulary used: 'soft iron core', 'primary and secondary coils', 'step-up and step-down transformers', 'magnetic field', 'cutting magnetic field lines' and 'induced potential difference'.
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If resources allow, ask students to carry out the practical on Worksheet P7.6ai, or present it as a demonstration. Note that using C-cores can lead to significant inefficiency in a transformer. Encourage students to take their time over collecting results and ensure that a) coils are wound tightly around the
C-cores and b) the two C-cores are held together rigidly as results are being taken. Challenge higher-ability students to produce an output from their transformer using a d.c. supply. Summarise the results as a class.
SAFETY INFORMATION: Students should minimise the time in which the power pack is switched on. Remind students to take care as wires can get hot during the experiment.
Higher-ability students can now complete Worksheet P7.6aii. All students should work in pairs to answer the questions on page 285.
Finish the activity
Project an image of a transformer onto the whiteboard, along with requirements for an input and output potential difference. Students should suggest a possible turns ratio that would achieve the required output potential difference.
Ask students to turn to the person next to them and explain how a transformer works.
