

IB PHYSICS ADDITIONAL HIGHER LEVEL



ELECTROMAGNETIC INDUCTION


STUDY GUIDE
12.1 

Induced electromotive force (EMF) 

12.1.1 
Describe the inducing of an emf by relative motion between a conductor and a magnetic field.

12.1.2 
Derive the formula for the emf induced in a straight conductor moving in a magnetic field.



Students should be able to derive the expression induced emf = Blv without using Faraday’s law.

12.1.3 
Define magnetic flux and magnetic flux linkage.

12.1.4 
Describe the production of an induced emf by a time-changing magnetic flux.

12.1.5 
State Faraday’s law and Lenz’s law.

12.1.6 
Solve electromagnetic induction problems.

12.2

Alternating current (2h)



Aim 7: Computer simulations of ac generators are a useful means to assess understanding.

12.2.1 
Describe the emf induced in a coil rotating within a uniform magnetic field.

Students should understand, without any derivation, that the induced emf is sinusoidal if the rotation is at constant speed.

12.2.2 
Explain the operation of a basic alternating current (ac) generator.

12.2.3 
Describe the effect on the induced emf of changing the generator frequency.

Students will be expected to compare the output from generators operating at different frequencies by sketching appropriate graphs.

12.2.4 
Discuss what is meant by the root mean squared (rms) value of an alternating current or voltage.

Students should know that the rms value of an alternating current (or voltage) is that value of the direct current (or voltage) that dissipates power in a resistor at the same rate. The rms value is also known as the rating.

12.2.5 
State the relation between peak and rms values for sinusoidal currents and voltages.

12.2.6 
Solve problems using peak and rms values.

12.2.7 
Solve ac circuit problems for ohmic resistors.

12.2.8 
Describe the operation of an ideal transformer.

12.2.9 
Solve problems on the operation of ideal transformers.

12.3

Transmission of electrical power (1h)

12.3.1 
Outline the reasons for power losses in transmission lines and real transformers.

12.3.2 
Explain the use of high-voltage step-up and step-down transformers in the transmission of electrical power.

Students should be aware that, for economic reasons, there is no ideal value of voltage for electrical transmission.
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12.3.3 
Solve problems on the operation of real transformers and power transmission.
 12.3.4 
Suggest how extra-low-frequency electromagnetic fields, such as those created by electrical appliances and power lines, induce currents within a human body.

12.3.5 
Discuss some of the possible risks involved in living and working near high-voltage power lines.

Students should be aware that current experimental evidence suggests that low‑frequency fields do not harm genetic material.

Students should appreciate that the risks attached to the inducing of current in the body are not fully understood. These risks are likely to be dependent on current (density), frequency and length of exposure.

Aim 8 and TOK: The use of risk assessment in making scientific decisions can be discussed here. The issues of correlation and cause, and the limitations of data, are also relevant here.
