
 

This half term: Skills, Knowledge and Understanding to be developed: 
 

• Skills (students WILL BE ABLE to by the end of the Learning Programme): 
to use an equation to calculate the potential difference across a piece of a metal wire, identify 
the I-V graphs for a filament lamp and a piece of a metal wire, to calculate the resistance of 
different materials, to derive equations to calculate the power dissipation in a conductor, to 
calculate the resistivity of different materials  

• Knowledge (students WILL KNOW by the end of the Learning 
Programme): that a conductor obeying Ohm’s law has a constant resistance, that the 

resistance, R, of wire of length l and cross sectional area A is given by 𝑅 =  
𝜌𝑙

𝐴
 

• Understanding (students WILL DEMONSTRATE their understanding): by 

answering past exam questions on the work in the unit resistance. 

 Key Terms / Words: 
Resistance 
Resistivity 
Ohms 
Potential Difference 
Charge 
Photons 
Charge 
Lasers 
EMF 
Internal resistance 
Engergy Level 
Frequency 
Wavelength 
 

LP 4 – Week 1 & 2 Learning Outcomes: 
 

UNIT 2.2 - Resistance 
 
Lesson 1: Students will know the definition of potential 
difference and it equation. 
Potential difference (pd) V = The pd between two points is 
the energy converted from electrical potential energy to 
some other form per coulomb charge flowing from one 
point to the other. Students will understand the idea that 
potential difference is measured in volts (V) where V = JC-1 

 
Lesson 2: Students will know the characteristics of I-V 
graphs for the filament of a lamp and a metal wire at a 
constant temperature.  
 
Lesson 3: Students will understand Ohm’s law and it 

equation 𝑅 =  
𝑉

𝐼
 where resistance is being measured in 

ohms (Ω)  where Ω = VA-1. Students will know the 
definition for Ohm’s Law being: The current in a metal wire 
at a constant temperature is proportional to the pd across 
it.  Students will understand that collisions between free 
electrons and ions gives rise to the electrical resistance 
increases with temperature. 
 

Lesson 4:  Students will know the power dissipation in a 

conductor by using the application of 𝑃 = 𝑉𝐼 = 𝐼2𝑅 =  
𝑉2

𝑅
 

Students will understand the application of 𝑅 =  
𝜌𝑙

𝐴
, the 

equation for resistivity. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Success criteria: 
 

Students will be able to 

use the equation 𝑣 =  
𝑊

𝑄
 

to calculate the potential 
difference across a piece 
of wire. 
 
Students will conduct an 
investigation to determine 
the I-V characteristics of a 
filament lamp and a wire.  
 
Students will be able to 
identify that an I-V graph 
for a piece of metal wire is 
always a straight line, due 
to constant temperature. 
Which obeys Ohm’s Law. 
 
Students will investigate 
the resistance to identify 
that an I-V graph for a 
filament lamp is always a 
curved line, due to 
inconstant temperature, 
therefore not obeyoing 
Ohm’s Law.  
 
Students will conduct an 
investigation in 
determining the resistivity 
of a metal. 
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LP 4 – Week 3 & 4 Learning Outcomes: 
 
Students will apply and demonstrate new knowledge and 
skills in APP1 assessment. 
 

UNIT 2.3 – DC Circuits 
 
Lesson 5 -  Students will be able to identify that the current 
from a source is equal to the sum of the currents in the 
separate branches of a parallel circuit, and that this is a 

 
 

Success criteria: 
 

APP1  (10 mark) 
 
 
Students will be able to 
caluclate potential 
differences and current at 
different points in a series 
and a parallel circuit. 
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consequence of conservation of charge. Students will know 
that the sum of the potential differences across 
components in a series circuit is equal to the potential 
difference across the supply, and that this is a 
consequence of conservation of energy 
 
Lesson 6 –  Students will be able to use the equations for 
the combined resistance of resistors in series and parallel. 
Students will be able to answer questions on potential 
divider in circuits (including circuits which contain LDRs 
and thermistors) 
 
Lesson 7 –  Students will know what is meant by the emf of 
a source, the unit of emf is the volt (V), which is the same 
as that of potential difference. Students will know that 
sources have internal resistance and to use the equation V 
= E – Ir, how to calculate current and potential difference 
in a circuit containing one cell or cells in series 
 
Lesson 8 – Students will know the specified practical work,  
determination of the internal resistance of a cell 
 
 

Studens will answer past 
paper questions where 
they will need to usetheir 
knowledge of series and 
parallel circuits to 
calculate resistance of a 
resistor, current and 
potential differences. 
 
Students will be able to 
define EMF of a source 
and use an equation to 
calculate the total internal 
resistance of a circuit. 
 
Students will be able to 
recognise the method to 
calculate the internal 
resistance of a cell and be 
able to analyse data by 
plotting a graph of their 
results. 

LP 4 – Week 5 Learning Outcomes: 
 
Lesson 9: Students will apply and demonstrate new 
knowledge and skills in an end of unit exam. 
(SUMMATIVE based on 4, 5, 8 and 10 mark questions). 
 

Unit 2.7 & 2.8 Photons and Lasers 
 
Lesson 10: Students will be able to explain the structure of 
the atom by using Rutherford gold leaf experiment 
 
Lesson 11: Students will be able to explain how there are 
different energy levels in an atom. Students will be able to 
calculate the photon energy released in terms of joules 
and electron volts 
 
Lesson 12: Students will be able to explain the energy 
levels of Hydrogen. Students will be able to explain the use 
of emission and absorption spectrum to explain the 
changes in positions of electron in an atom 
 
 
 

 
 
 
 
 
 

 
 

Success criteria: 
 

SUMMATIVE 
ASSESSMENT 

Success criteria: 
 

To answer past exam 
questions on the unit 

resistance. 
 

Homework LP 4  
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