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Syllabus points:  

2.8 explain why a series or parallel circuit is more appropriate for particular applications, including 

domestic lighting 

2.9 understand that the current in a series circuit depends on the applied voltage and the number 

and nature of other components 

2.10 describe how current varies with voltage in wires, resistors, metal filament lamps and diodes, 

and how this can be investigated experimentally 

2.11 describe the qualitative effect of changing resistance on the current in a circuit 

2.12 describe the qualitative variation of resistance of LDRs with illumination and of thermistors with 

temperature 

2.13 know that lamps and LEDs can be used to indicate the presence of a current in a circuit 

2.14 know and use the relationship between voltage, current and resistance: 

  
 

 
 

2.15 understand that current is the rate of flow of charge 

2.16 know and use the relationship between charge, current and time: 

  
 

 
 

2.17 know that electric current in solid metallic conductors is a flow of negatively charged electrons 

2.18 understand that: 

voltage is the energy transferred per unit charge passed 

the volt is a joule per coulomb 

  



Syllabus points:  

2.8 explain why a series or parallel circuit is more appropriate for particular applications, including 

domestic lighting 

In a series circuit all of the circuit’s components are connected to each other on a single branch. In a 

parallel circuit each component is on its own branch of the circuit. 

   

Series on left, parallel on right. 

In a series circuit, if one component fails then the circuit is broken and none of the other 

components can function. In a parallel circuit if one component breaks then only the branch of the 

circuit containing that component is broken and the rest of the components can continue to 

function as normal.  

   

In the series circuit on the left neither resistor receives current. 

In the parallel circuit on the right the bottom resistor will still receive current. 

Speaking generally, you do not want an entire circuit to fail just because one of the components 

does. If the lightbulbs in a home were wired in series then when one bulb went out, all the other 

bulbs would go out and it would be difficult to work out which was the faulty one. When a new 

component is added to a series circuit all the components in the circuit must share the voltage from 

the power supply, and therefore they receive less power – if you add a new bulb to a collection of 

bulbs wired in series then all the bulbs become a bit dimmer. 



Although series circuits are easier to construct, components are usually wired in parallel as it allows 

each component to receive the full supply voltage and to be independently controlled. 

2.9 understand that the current in a series circuit depends on the applied voltage and the number 

and nature of other components 

The current in a circuit is the rate of flow of charge around that circuit – it is measured in coulombs 

per second (also known as ampères or amps). The charge on an electron is very small so one 

coulomb per second (one amp) is about 6.25 million million million electrons per second. 

The voltage is what pushes electrons around a circuit. If the voltage increases the electrons are 

pushed harder and they therefore flow faster. If everything about a circuit stays the same whilst the 

voltage doubles then the current will also double; if the voltage halves then the current will also 

halve. Adding more cells increases the voltage, which will also increase the current. 

Resistance opposes the flow of current. As resistance increases whilst everything else about the 

circuit stays the same (i.e. the voltage is constant) then the current will decrease. If more 

components are added to series circuit the total resistance increases and the current decreases. 

If two identical bulbs are connected in series with a 6V battery each will have 3V across them. If a 

third identical bulb is added then each bulb now has only 2V across it.  

 

2.10 describe how current varies with voltage in wires, resistors, metal filament lamps and diodes, 

and how this can be investigated experimentally 
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The resistance of a wire does not change with its temperature. The current that passes through it is 

therefore directly proportional to the voltage across it. This means that if the voltage is doubled then 

the current doubles too. 

The shape of an I-V graph for a filament bulb is caused by the fact that the resistance of the bulb 

increases as it heats up. As more voltage flows through the filament it heats up and its resistance 

increases. Because its resistance increases the current that is able to flow through it drops and the 

curve flattens out. 

A diode only allows current to flow through it in one direction. It does this by having a very high 

resistance in one direction and a very low resistance in the other direction. When resistance is high 

(when current is flowing in the “wrong” direction) the line is flat – indicating the high resistance. 

When resistance is low (when current is flowing in the “right” direction) the line is very steep – 

indicating the low resistance. 

2.11 describe the qualitative effect of changing resistance on the current in a circuit 

As the resistance in a circuit increases the current flowing through it decreases. This can be achieved 

by adding more components in series or by increasing the resistance of a variable resistor. 

2.12 describe the qualitative variation of resistance of LDRs with illumination and of thermistors with 

temperature 

An LDR is a light dependent resistor; its resistance depends on how bright the light hitting it is. As 

the light hitting an LDR gets brighter its resistance decreases, but not at a constant rate. An LDR’s 

resistance and illumination have a non-linear relationship. 

A thermistor is a resistor whose resistance depends on how warm it is. As the temperature of a 

thermistor increases its resistance decreases; a warm thermistor has a lower resistance than a cold 

one. This seems a little odd as with almost all other components the opposite is true (e.g. the 

resistance of a bulb increases as the temperature increase). Like LDRs, the relation between a 

thermistor’s resistance and its temperature is not linear.  



  

2.13 know that lamps and LEDs can be used to indicate the presence of a current in a circuit 

When a bulb is placed in a circuit and current flows through the bulb the bulb lights up. 

Er. That’s it. 

Don’t forget as an LED is a diode it needs to be connected the correct way round. 

2.14 know and use the relationship between voltage, current and resistance: 

  
 

 
 

As explained in Section 2.9, current, voltage and resistance are all linked to each other. Voltage 

pushes current around a circuit and resistance opposes the flow of that current. Given two of the 

quantities (e.g. current and voltage) you can calculate the third (e.g. resistance). As with all 

calcualtions, don’t forget units; volts (V) for voltage, amps (A) for current and ohms (Ω) for 

resistance.  

2.15 understand that current is the rate of flow of charge 

A current is a flow of charge. If charge (i.e. electrons) are flowing faster through a circuit then the 

current in the circuit is higher.  

2.16 know and use the relationship between charge, current and time: 

  
 

 
 

Because current is the rate of flow of charge, the current, the amount of charge that flows and the 

time taken for that charge to flow are linked. If 1 coulomb of charge flows in 1 second then the 

current is 1 amp. If 10 coulombs of charge flows in 2 second then the current is 5 amps. If you know 

two of the quantities (e.g. amount of charge and time) you can calculate the third (e.g. current). 

Watch out for time in minutes or hours and current in milliamps as these will need to be converted 

before calculating an answer.\ 

 



2.17 know that electric current in solid metallic conductors is a flow of negatively charged electrons 

Electrical current is a flow of charge. The charge that flows is the charge possessed by tiny subatomic 

particles called electrons. The structure of metals is a positive ion lattice with a sea of delocalised 

(free) electrons. If the electrons (and therefore the charge) flow faster then the current is higher.  

2.18 understand that: 

 voltage is the energy transferred per unit charge passed 

 the volt is a joule per coulomb 

Voltage is a measure of how much energy is given to each electron. The higher the voltage, the more 

energy each electron that flows has. 1 volt is equivalent to 1 joule per coulomb of charge, or 

alternatively that 1 joule of energy is shared amongst each group of 6.25 million million million 

electrons. You don’t need an equation for this relationship but may need to calculate some values. 

For example a voltage of 20V is the same as 20J/C. So if 5C of charge are flowing when a voltage of 

20V is applied then 100J of energy is required.  


