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 17 (a) Fig. 17.1 shows a resistor and a diode connected in series to a cell. 

   

  

 

Fig. 17.1 

   

  The resistor has resistance 120 . The cell has e.m.f. 1.50 V and negligible internal resistance. The 

potential difference across the diode is 0.62 V. 

 

Calculate the total power dissipated in the circuit. 

    

  

    

    

   

power = …................... W [3] 

  

 ) (b) A student designs a circuit to vary the brightness of a filament lamp. The circuit is shown in  

Fig. 17.2. 

  

 

Fig. 17.2 

   

  The circuit is set up. Moving the slider from A to B changes the voltmeter reading from 0 V to          

6.0 V but the lamp stays off. The lamp is not faulty. 

 

Explain the observations above and refine the circuit design so that the brightness of the lamp can be 

varied as the slider is moved from A to B. 

  

………………………………………………………………………………………………………. 

   

…………………………………………………………………………………………………………

…. 

 

……………………………………………………………………………………………………… 

 

……………………………………………………………………………………………………… 

 

………………………………………………………………………………………………. 

   

…………………………………………………………………………………………………………

…. 

 

……………………………………………………………………………………………………… 

 

……………………………………………………………………………………………………… 

 

………………………………………………………………………………………………. 

   

…………………………………………………………………………………………………………

…. 

 

……………………………………………………………………………………………………… 

 

……………………………………………………………………………………………………… 

 

………………………………………………………………………………………………. 

  

………………………………………………………………………………………………… 

 

[3] 
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 (c)* Fig. 17.3 shows how the resistance of a thermistor varies with temperature. 

   

 

 
Fig. 17.3 

   

  Fig. 17.4 shows a potential divider circuit which uses this thermistor. The circuit is designed to 

monitor the changes in the temperature of an oven in the range 200 C to 300 C. 

   

  

 

Fig. 17.4 

   

  The voltmeter has very high resistance and has a full scale deflection (f.s.d.) of 6.0 V. 

 

Explain how the circuit works and use calculations to discuss a significant limitation of this design. 

  

………………………………………………………………………………………………………. 

  

………………………………………………………………………………………………………. 

   

…………………………………………………………………………………………………..….. 

 

……………………………………………………………………………………………………… 

 

……………………………………………………………………………………………………… 

 

………………………………………………………………………………………………. 

   

………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………… 

 

……………………………………………………………………………………………………… 

 

………………………………………………………………………………………………. 

   

………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………… 

 

……………………………………………………………………………………………………… 

 

………………………………………………………………………………………………. 

   

…………………………………………………………………………………………………………

. 

 

……………………………………………………………………………………………………… 

 

……………………………………………………………………………………………………… 

 

………………………………………………………………………………………………. 

   

…………………………………………………………………………………………………………

. 

 

……………………………………………………………………………………………………… 

 

……………………………………………………………………………………………………… 

 

………………………………………………………………………………………………. 

  

………………………………………………………………………………………………………. 

   

…………………………………………………………………………………………………………

…. 

 

……………………………………………………………………………………………………… 

 

……………………………………………………………………………………………………… 

 

………………………………………………………………………………………………. 

  

………………………………………………………………………………………………… [6] 

resistance / Ω 

temperature / °C 


