
Physics Section 2.3: Currents in Electrical Circuits 
Static Electricity 
 That electrical conductors (e.g. metals) are materials that electrical charge can move through 

easily. 
 That a static charge is a charge which cannot move. 
 That rubbing two insulating materials together can cause negatively charged electrons to move 

from one to the other, giving both materials an equal (but opposite) charge. 
 That a material which loses electrons is left with a positive charge and a material that gains 

electrons is left with a negative charge. 
 That electrically charged objects exert a force on one another — objects with the same charge 

repel each other and objects with opposite charges attract. 

 
Circuit Basics 
 How to draw the standard circuit symbols for a cell, a battery, a switch (open and closed), a 

lamp, an ammeter, a voltmeter, a resistor, a variable resistor, a fuse, a thermistor, a diode, 
a light-emitting diode (LED) and a light-dependent resistor (LDR). 

 How to draw and interpret a circuit diagram. 

 
Current and Potential Difference 
 That an electric current is a flow of charge and that the size of the current is the rate of flow of 

the electric charge. 
 That the size of an electric current (I) can be calculated using I = Q ÷ t, where Q is charge in C 

and t is time in s. 
 That the potential difference across part of a circuit is the work done (or energy transferred in 

joules, J) per coulomb of charge that passes across that part of the circuit. 
 That potential difference (V) can be calculated using V = W ÷ Q where W is work done in J. 

 
Resistance 
 That the greater the resistance (R) of a component, the smaller the size of the current flowing 

through it for a given potential difference. 
 That potential difference, resistance and current can be calculated using V = I × R. 
 That by measuring the potential difference across and current through a component, you can 

work out a component’s resistance. 
 That the inverse of the gradient of a current-potential difference (I-V) graph for a component 

gives you the resistance of the component. 
 The I-V graphs for different resistors at a fixed temperature and a filament lamp, and how 

resistance changes for each component. 
 That current is directly proportional to potential difference for a resistor at a fixed temperature. 
 H Why the resistance of a filament bulb increases as the temperature of the filament increases 

in terms of the ions and electrons in the filament. 

 
Diodes and LEDs 
 That a diode is a component which only allows electric current to flow through it in one direction 

— it has a very high resistance in the other direction. 
 The I-V graph for a diode. 
 That light-emitting diodes (LEDs) emit light when current flows through them in one direction 

only. 
 That LEDs are being used more and more for lighting because they are more energy and cost 

efficient than other forms of lighting (e.g. filament bulbs). 
 That LEDs have many applications, e.g. in electrical appliances and medicine. 

 



LDRs and Thermistors 
 That light-dependent resistors (LDRs) are resistors whose resistance depends on light intensity 

— the resistance is lowest in the brightest light. 
 That LDRs can be used in automatic lighting and security devices. 
 That thermistors are resistors whose resistance depends on temperature — their resistance 

decreases as the temperature increases. 
 That thermistors can be used in thermostats. 

 
Series Circuits 
 That components are connected in series if they are all connected in a line, end to end. 
 That the total potential difference across cells connected in series and in the same direction is 

the sum of the individual potential differences of the cells. 
 That the potential difference of the power supply in a series circuit is split across the 

components. 
 That the current in a series circuit is the same everywhere. 
 That the total resistance of a series circuit can be found by calculating the sum of the 

resistances of the components. 

 
Parallel Circuits 
 That a component is connected in parallel if it is connected separately to the positive and 

negative ends of the battery, on its own branch. 
 That the potential difference across components connected in parallel with a power supply is the 

same as the potential difference across the power supply. 
 That the total current in a parallel circuit is the sum of the currents in the branches. 
 


