
Current and Circuit Components, Series and Parallels Circuits, and 
Resistance 

Questions 
 
Q1. 
  
Figure 2 shows the junction of three wires, F, G and H, in a circuit.  
The current in wire F is 6.0 A.  
The current in wire G is 3.5 A. 

Calculate the current in wire H. 
(1) 

 

 
current in wire H = ........................................................... A 

  
(Total for question = 1 mark) 

  
 
 
Q2. 
  
A wire in a circuit carries a current of 0.9 A.  
Calculate the quantity of charge that flows through the wire in 50 s. 

State the unit of charge with your answer. 

Use the equation 

charge = current × time 
(3) 

 
 
 
 

quantity of charge = ........................................ unit ........................................  

  
(Total for question = 3 marks) 
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Q3. 
  

A student investigates how the current in a lamp changes with the potential  
difference across the lamp. 

The student uses the results to calculate the resistance of the lamp. 

The results are shown in the table in Figure 5. 

 

(i)  One value of resistance is missing from the table in Figure 5. 
Calculate the value of resistance that is missing from the table. 

(3) 
 
 
 
 

 

 
 
 

missing resistance = ........................................................... Ω 

(ii)  The student writes this conclusion: 

 
Comment on the student's conclusion. 
Use information from Figure 5 in your answer. 

(3) 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
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 .............................................................................................................................................  

 .............................................................................................................................................  

(iii)  The student used a power supply that had fixed output voltage settings. 
Each of these outputs was a whole number of volts. 
Describe how the student could add a component to the circuit that would  
provide a continuously variable voltage across the lamp. 

(2) 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 8 marks) 

  
 
 
Q4. 
  
When the current in a lamp is 0.15 A, the resistance of the lamp is 40 Ω. 

Calculate the voltage across the lamp. 

Use the equation 

V = I × R 
(2) 

 
 
 

voltage = ........................................................... V 

  
(Total for question = 2 marks) 
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Q5. 
  
A student measures the current in the lamp for several values of potential difference across 
the lamp. 

Figure 13 shows the student's results. 

 

Figure 13 

The student uses the results in Figure 13 to write this conclusion. 

 
Comment on the student's conclusion. 

(3) 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 3 marks) 
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Q6. 
A student investigates resistors connected in series in an electrical circuit. 

The student has 
•  a 3.0 V battery 
•  a 22 Ω resistor 
•  a resistor marked X.The student does not know the value of the resistor marked X. 

The student decides to measure the potential difference (voltage) across resistor X. 

Figure 15 shows the circuit that the student connected. 

 

The circuit is connected incorrectly. 

Describe how the student should correct the mistake. 
(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 2 marks) 
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Q7. 
Figure 18 shows the results from an experiment where the potential difference (voltage) 
across a filament lamp was varied. 

The current and voltage were measured. 

 

(i)  Describe the relationship between the current and the voltage as shown in the graph in 
Figure 18. 

(2) 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
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(ii)  Use the values of the voltage and current at point P and at point Q on the graph in Figure 
18 to complete the table in Figure 19. 

(2) 

 

(iii)  Calculate the resistance of the filament lamp when the voltage is 4.5 V and the current is 
51 mA. 

 Use the equation 

 
(2) 

 
 
 
 
 
 
 
 
 
 

resistance = ........................................................... Ω 

(iv)  Explain why the resistance of the filament lamp changes as the voltage across it 
increases. 

(3) 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 9 marks) 
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Q8. 
  
Figure 1 shows an electrical circuit. 

 

Draw a circuit diagram of the electrical circuit in Figure 1 in the space below. 
(4) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

(Total for question = 4 marks) 
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Q9. 
  
A resistor is connected to a power supply. 

The resistor becomes warm while there is a current in it. 

Explain why the resistor becomes warm. 
(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 2 marks) 

  
Q10. 
  
Figure 17 shows two different types of the same circuit component. 

 

What is the name of this circuit component? 
(1) 

   A    diode 

   B    light dependent resistor 

   C    thermistor 

   D    variable resistor 
(Total for question = 1 mark) 
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Q11. 
  
Which row in the table describes the way that ammeters and voltmeters should be 
connected with a component in a circuit? 

(1) 

 

  
(Total for question = 1 mark) 

  
Q12. 
  
Figure 5 shows a charger for a car battery. 

 

(i)  The meter on the battery charger shows the current supplied to a battery. 
The meter on the battery charger is 

(1) 
   A    an ammeter 
   B    an ohmmeter 
   C    a voltmeter 
   D    a wattmeter 
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(ii)  The battery charger supplies a steady current of 2.5 A to the battery. 
Calculate the charge flowing to the battery in 8 minutes. 
Use the equation 

charge = current × time 
(2) 

 
 
 
 
 
 
 
 
 

charge = ........................................................... C 

  
(Total for question = 3 marks) 

 
 
 
 
Q13. 
  
Which of these symbols is used to represent a thermistor in an electrical circuit? 

(1) 

 
  

(Total for question = 1 mark) 
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Q14. 
  
Figure 2 shows an ammeter that can read up to 5 A. 

 

State the value of the current shown on the ammeter in Figure 2. 
(1) 

current = ........................................................... A 

  
(Total for question = 1 mark) 

  
Q15. 
  
* Explain, with the aid of a circuit diagram, the method a student could use to investigate 
how the resistance of a single lamp changes with the potential difference across the lamp. 

(6) 
 
 
 
 
 
 
 
 
 
 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
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 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 6 marks) 
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Q16. 
  
A student investigates resistors connected in parallel using a number of resistors.  
Each resistor has the same resistance. 

Figure 19 shows a circuit diagram with one resistor, R. 

 

(i)  Add to Figure 19: 
 
•  a voltmeter to find the potential difference across resistor R 
•  another resistor in parallel with resistor R.            
   (2) 
(ii)  State the measurements that the student must take to find the overall resistance of the 
resistors in parallel. 

(2) 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
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(iii)  The student investigates how the overall resistance of the circuit changes when 
additional resistors are added  
       Tin parallel to R. 

Each resistor has the same resistance. 
Figure 20 shows the results of the student's investigation. 

 
State the resistance of a single resistor. 

(1) 
 
 
 

resistance = ........................................................... Ω 

 
(iv)  Comment on the relationship between the overall resistance of the circuit and the 
number of resistors in  
      parallel. 

Use information from Figure 20 to support your answer. 
(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
(Total for question = 8 marks) 
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Q17. 
  
A technician investigates different electrical devices that are used in a car. 

The technician connects a device to the 12 V car battery. 

The technician measures the current in the circuit and the potential difference (voltage) 
across the device. 

Figure 17 shows the car battery and the device that is being tested. 

 

The technician connects four devices to the car battery. 

Each device is connected to its own switch and its own fuse. 

Figure 18 shows how the four devices, fuses and switches are connected. 

The current in each device is shown next to the device. 

 

(i)  Calculate the current in the wires to the battery when all the devices are switched on. 
(1) 

 
 

current = ........................................................... A 
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(ii)  State how the overall resistance of the circuit changes when any one of the devices is 
switched off. 

(1) 
 .............................................................................................................................................  

 .............................................................................................................................................  

(iii)  There is a current of 2.3 A in the radio when the radio is working correctly. 
 Which of these should the technician choose to protect the radio circuit? 

(1) 
   A    2 A fuse 
   B    5 A fuse 
   C    10 A fuse 
   D    13 A fuse 

 
(iv)  Explain why the wires to the battery in a car are thicker than the wires that connect each 
device to its switch and its fuse. 

(2) 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 5 marks) 
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Mark Scheme - Current and Circuit Components, Series and 
Parallels Circuits, and Resistance 

 
 
Q1. 
  

 
  
 
 
Q2. 
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Q3. 
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Q4. 
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Q5. 
  

 

 
 
Q6. 
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Q7. 
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Q8. 
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Q9. 
  

 

  
 
 
Q10. 
  

 

  
 
 
Q11. 
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Q12. 
  

 

 
Q13. 
  

 
 
Q14. 
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Q15. 
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Q16. 
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Q17. 
  

 

 

 

 

  
 
 

 10.1 Current and Circuit Components, Series and Parallel Circuits, and Resistance PhysicsAndMathsTutor.com


	Current and Circuit Components, Series and Parallels Circuits, and Resistance
	Mark Scheme - Current and Circuit Components, Series and Parallels Circuits, and Resistance



