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Eduqas Physics – Component 3 

Module A: Alternating currents 

This topic begins by using Faraday’s law to derive an expression for the induced emf in a coil rotating 

in a B-field and then develops the idea of the rms value of an alternating current or voltage. The phase 

relationships between current and voltage for capacitors and inductors in a.c. circuits are studied. The 

terms phase angle and impedance are discussed and the phenomenon of resonance in an LCR circuit is 

introduced. 

 

You should be able to demonstrate and show your understanding of: 
Progress and 

understanding: 

1 2 3 4 

Using Faraday's law, the principle of electromagnetic induction 
applied to a rotating coil in a magnetic field  

    

The idea that the flux linkage of a rotating flat coil in a uniform 
magnetic  B-field is     sin   because the angle between the coil 
normal and the field can be expressed as      

    

The equation   =     cos    for the induced emf in a rotating flat 
coil in a uniform B-field  

    

The terms frequency, period, peak value and rms value when applied 
to alternating potential differences and currents  

    

The idea that the rms value is related to the energy dissipated per 
cycle, and use the relationships  

  
  

  
 and   

  

  
 , including      

    

  
 

    

The idea that the mean power dissipated in a resistor is given by 

          
  

 
 where V and I are the rms values 

    

The use of an oscilloscope (CRO or PC based via USB or sound card) to 
measure: 

 a.c. and d.c. voltages and currents  

 frequencies 

    

The 90° phase lag of current behind potential difference for an 
inductor in a sinusoidal a.c. circuit  

    

The idea that    
    

    
 is called the reactance, XL , of the inductor, 

and to use the equation          
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You should be able to demonstrate and show your understanding of: 
Progress and 

understanding: 

1 2 3 4 

The 90° phase lead of current ahead of potential difference for a 

capacitor in a sinusoidal a.c. circuit, and to use the equation    
    

    
 

where    
 

  
 

    

The idea that the mean power dissipation in an inductor or a 
capacitor is zero  

    

How to add potential differences across series RC, RL and RCL 
combinations using phasors   

    

How to calculate phase angle and impedance, Z, (defined as   
    

    
 

for such circuits) 

    

How to derive an expression for the resonance frequency of an RCL 
series circuit  

    

The idea that the Q factor of a RCL circuit is the ratio 
  

  
  

  

  
  at 

resonance  

    

The idea that the sharpness of the resonance curve is determined by 
the Q factor of the circuit  

    

 


