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Curriculum Planning Template

	Subject:
	Science (Physics)
	Year
	11
	Ability 
	ALL



	
	
	
	

	Topic
	HT 1 – 3 Forces
Forces (physics only)
	HT3 and HT 4 Magnetism and electromagnetism
Physics only
	HT 4 Space Physics. (Physic only)

	Topic overview

Students will learn…

	to categorise forces and apply Newton’s laws.

to describe both quantitatively and qualitatively motion in a line.

to apply a range of formulas in various scenarios. 

to calculate momentum and apply conservation of momentum (HT).

	to describe the interaction of magnets on each other, magnetic materials and electromagnetic fields. 

HT: to explain the applications of electromagnetism.

to describe and explain how magnets are used in common objects such as electric motors.

	identify components of the solar system.

explain the life cycle of sun-like stars and giant stars.

describe orbital motion of natural and artificial satellites.

use evidence to support the big bang theory.

	Components
(Substantive knowledge)
	Students will be able to describe and give examples of scalar and vector quantities. 

Students will be able to explain the difference between mass and gravity with correct units. This will help students identify the difference between a vector and scalar quantity in context.

Students will be able describe that work done is the transfer of energy by a force moving an object. They should be able to describe the energy transfers when work is done (mechanical pathway)

Students will be able to draw scaled diagrams to resolve forces acting in a straight line to enable them to describe the resulting motion of an object.

HT – will be able to use vector diagrams to illustrate the resolution of forces acting at right angles to each other to enable them to calculate the resultant in terms of magnitude and direction and to describe the resulting motion of an object.

Students will be able to explain the forces involved in the stretching or compressing of an object.  They will be able to apply the F=ke equation.
They will carry out RP on Hooke’s law which will allow them to see forces in action and practise calculating the gradient of graphs. Students should be able describe the changes in energy when involved when an object is stretched or squashed and complete calculations involving conservation of energy
 
HT: Students will be able to calculate and apply moments. This can be used to explain how levers work and how common devices are made more effective. This knowledge will also link in with mechanics and engineering.  
Students will be able to define pressure, calculate pressure at different depths of a liquid. This will allow students to understand how pressure changes in oceans and other systems.

Students will be able to describe relationship between atmospheric pressure and altitude. Students will be used to explain how pressures changes at different elevations. 

Students will be able to calculate speed/velocity, distance travelled, acceleration from equations and graphs. Students will be able to use distance time graphs and speed time graphs to calculate speed, acceleration and distance travelled.
This will allow them to interpret these graphs to describe the motion of an object through a journey.

Students should be able to recall and apply Newton’s laws. Students will be able to recall and use newtons laws to explain real-life situations.

Students will be able to explain the forces associated with a braking vehicle and define stopping distance.  This will enable them to identify and explain the factors affecting thinking and stopping distance as well as the concept of reaction time.

HT: students will be able to explain that momentum if a property of a moving object and be able to calculate it using the equation momentum = mass x velocity.  They will use this to be able to predict and calculate the motion of objects after a collision or explosion using the principal of the conservation of momentum.

Students will be able to explain the concept of change in momentum and use this to explain common safety features such as air bags, seat belts and crash mats.
	Students will be able to identify the poles on the magnet and describe and draw a magnetic field which will allow them to identify where on a magnet the magnetic field is the strongest and weakest allowing them explain how compasses work. 

Students will be able to explain how the behaviour of a magnetic compass is related to evidence the core is magnetic.

Students will learn what a solenoid is which will enable them to explain how an electromagnet works and where electromagnets are used. 
Students will be able to describe how the magnetic field of a current can be demonstrated and draw the resulting magnetic field, allowing them to compare magnets and electromagnets.

HT: students will be able to describe Fleming’s Left Hand Rule in order to workout which way force is acting on a conductor due to the motor effect.

Students will be able to recall and apply F = BIL which will allow them to calculate the size of the force acing on a conductor

Students will able to explain how the force on a conductor in a magnetic field causes rotation of the coil in an electric motor which will allow students to develop an understanding of how electric motors are used in things like washing machines, electric cars, hair dryers, CD players. Students should be able to describe the energy changes in these systems

Students will be able to explain how a solenoid arrangement can increase the magnetic effect of the current which will help students to explain how a loudspeaker, headphones and microphones work.

HT: Students should be able to explain the concept of induced potential
name the factors that affect the size of the force on the conductor.  They should also be able to explain the factors which affect the direction of the ppd.  This will allow them to apply the principles of the generator effect in a given context.

HT:  Students able to explain how the generator effect is used in an alternator to generate AC and in a dynamo to generate DC.  They should also be able to link this to how microphones.

HT: students will be able to explain the use of transformers in the national grid and complete calculations to quantitatively explain their effects.
	Students will recap the components of our solar system including natural satellites and moons and explain this is a small part of the milky way galaxy.

Students will be able to explain how the sun was formed. Students can describe the energy from a star is stored in the nucleus (nuclear energy store). 

Students can explain how fusion reactions lead to an equilibrium and therefore a stable main sequence star

Students can describe the life cycle of sun like stars and stars that are larger than the sun. This will enable students to make predictions on likely lifecycles of stars based on relative size. 

Students can compare planets, moons and artificial satellites in terms of orbits.

HT: students will be able to explain qualitatively how gravity can change velocity but not speed and for a stable orbit the radius must change if the speed changes.

Students can explain red shift in terms of wavelength and use this as part of the evidence to support the ideas of the expanding universe and the big bang.

Students can describe how scientists make observations to support theories.


	What students should already know
(prior learning components)

	Students will be able to give examples of contact and non-contact forces and describe the effects of forces. (KS2 NC Y3 forces and magnets, Physics Y8 contact forces)

Students will be able to interpret free body diagrams and calculate resultant force. (Physics Y8 contact forces)

Students will be able to calculate pressure in solids, liquids and gasses (Physics Y8 pressure)

Students will be able to distinguish between mass and weight, calculation of weight (KS2 Y5 forces, Physics Y7 gravity)

Students should know that work done is a measure of energy transfer calculated by W = Fs. (Physics Y9 energy)

Students will be able to describe energy transfers. (Physics Y9 energy)

Students will be able calculate speed, interpret distance-time graphs (Physics Y7 contact forces)

Students will be able be able to convert units and measure angles. (maths and previous physics units)

	Students able to identify contact and non-contact forces, students able to recall that like poles on a bar magnet repel and opposite poles attract.
(KS2 NC Y3 forces and magnets, Physics Y8 magnets and electromagnets)

Students are able to describe how to “see” a magnetic field using plotting compasses and iron fillings. (Physics Y8 magnets and electromagnets)

Students able to recall that magnetic fields strongest at poles.

Students able to describe how to change the strength of an electromagnet. (Physics Y8 electromagnets)

Students able to recall that a current flowing through a wire produces a magnetic field. (Physics Y8 electromagnets)

Students might be able to describe how a loudspeaker works. (Physics Y8 electromagnets)

Students will be familiar with the concepts of current and flow/transfer of energy in conductors. (KS2 NC Y4 electricity, Physics Y7 current and voltage and Y9 Physics electricity)

	Students can state the difference between artificial and natural satellites

Students can name the planets in the solar system and explain the motion relationships.  (KS2 NC Y5 earth and space)

Students should be familiar with the idea of gravity acting on objects in space. (KS2 NC Y5 Forces)

Students should know how the earth fits into the solar system and the universe.  They should be able to use this to explain choice of units appropriate for scale and the changes in day lengths and seasons. (Chemistry Y8 universe.)

Students should be familiar with the ideas of atoms and isotopes and atomic structure.  (KS3 chemistry matter theme and atomic structure in both Y9 physics and chemistry.)


	The importance of disciplinary knowledge and working scientifically
	[image: ]‘Hands On Minds On’ is our SHC Science strategy to keep working scientifically in the forefront of student and staff minds. This is an approach to practical's whereby students are required to:
· Engage with the practical on a more meaningful level
· Make predictions and equipment choices
· Analyse results to develop a conclusion
· Develop their ability to work scientifically over time.
· Develop Disciplinary knowledge over time.
Our curriculum plans encourage the development of knowledge and understanding in Science through many opportunities for working scientifically. Working scientifically is the sum of all the activities that scientists do. This disciplinary knowledge is woven into our curriculum plans in order to support with how students learn and remember the substantive knowledge.
As well as required practicals, disciplinary knowledge is built into our curriculum plan components over time through the development of skills such as experimental skills, analysis and evaluation.

	Disciplinary knowledge and working scientifically

	Students will be able to plan and record experiments. This will link in all aspects of biology, chemistry and physics.

There are a large number of maths skills in this unit which prepares students for further study of Physics at A level or mechanics/engineering at KS5 or university level:
Students will be able draw tangents. Enabling them to calculate range at specific points rather than the overall range of values.

Students will be able to calculate the gradient. This will allow students to know the rate of change over time which links to Physics particle model and Chemistry rates 
of reaction.

Students will be able to translate information between graphs and numeric form. This will allow students to identify patterns of data more quickly.

Students will learn to apply a number of equations in this section. This means that students will be able to apply generic skills for calculating any term in an equation and making a new subject the focus. 

Students will be able to calculate the mean. This will allow students to gather more accurate data.

Students will be able to describe linear relationships.

Students will be able convert units. 

Students will be able to use significant figures based on the data given.

	Students will learn to apply a number of equations in this section. This means that students will be able to apply generic skills for calculating any term in an equation and making a new subject the focus. 

Students will apply their understanding of forces from Y11 forces topic.

	Students will learn to use to use appropriate units for scale and convert between these units.

This unit uses some knowledge of atoms and isotopes from previous chemistry units.

Students should be able to draw conclusions from data – graphs and tables.


	Key vocabulary pupil will know and learn
	Vector
Scalar
Displacement
Velocity
stopping distance
momentum
	solenoid
fleming’s left hand
magnetic field strength
magnetic flux density
transformer
split ring commutator

	nebula
orbit
fusion reaction
gravitational collapse
red shift
doppler effect

	Assessment activities
	SHC: Diagnostic assessment every lesson. A minimum of one homework key piece to incorporate either a gain, retain or train task assessing key knowledge and skills learnt in this topic.
Staff shared area/Science/JRI 2022 – 23/Homework /Physics/Homework key pieces
At least one key piece marked and improved every half term.
Staff shared area/Science/JRI 2022 – 23/Marking and Feedback/Key Piece Marking Tasks/Physics

Assessment 1 September – synoptic and cumulative assessment on Energy, Particle Model of Matter, Atomic Structure, Electricity, Waves and Forces. Pupils will complete a 60 minute assessment paper that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on vectors and scalars
· Longer answer questions on using more than one equation to determine a value.
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved.



	SHC: Diagnostic assessment every lesson. A minimum of one homework key piece to incorporate either a gain, retain or train task assessing key knowledge and skills learnt in this topic.
Staff shared area/Science/JRI 2022 – 23/Homework /Physics/Homework key pieces
At least one key piece marked and improved every half term.
Staff shared area/Science/JRI 2022 – 23/Marking and Feedback/Key Piece Marking Tasks/Physics


NOVEMBER – FULL PAPER 1 MOCK EXAM


	SHC: Diagnostic assessment every lesson. A minimum of one homework key piece to incorporate either a gain, retain or train task assessing key knowledge and skills learnt in this topic.
Staff shared area/Science/JRI 2022 – 23/Homework /Physics/Homework key pieces
At least one key piece marked and improved every half term.
Staff shared area/Science/JRI 2022 – 23/Marking and Feedback/Key Piece Marking Tasks/Physics


MARCH – FULL PAPER 2 MOCK EXAM



	Resources available
	Staff shared area/Science/JRI 2022 – 2023/Resources GCSE/Physics
	Staff shared area/Science/JRI 2022 – 2023/Resources GCSE/Physics
	Staff shared area/Science/JRI 2022 – 2023/Resources GCSE/Physics

	Notes


Why this topic is important…

	Forces is another fundamental aspect of science.  Forces cause the transfer of energy without which nothing on earth happens or changes. (see energy notes).

This unit builds on all the aspects of forces delivered through KS2 and KS3 and prepares students for studying physics or engineering at KS5 and beyond. 

The concept in this unit or among the more practical/tangible of the science specification and can easily be linked to real life examples to show how Physics underpins everything in their lives and how an understanding can help explain the world around them, both quantitatively and qualitatively.

There are significant links to other topics in Forces and lots of ideas are brought together in this unit:
Space physics – nuclear fusion – balanced forces, life cycle of a star
Biology:  Reaction times – homeostasis
4.6 Earth atmosphere – links to atmospheric pressure
6.1 (4.1) Energy – gravitational potential energy, energy transfer, elastic potential energy
6.3 (4.3) Particle model of matter – pressure, work done
	This is a further unit which explores how Physics is used in everyday life for electricity generation and in motors. This links to electrical power generation in Y9 energy.

Electromagnetism also links to 6.6 (4.6) electromagnetic waves. 
	This is usually the last unit taught in GCSE for Triple Physics and as such doesn’t directly feed into other units, instead bring concept from different units into the context of space.

Atomic structure (Unit 4.4) Students have learnt about nuclear fusion and fission in unit 4 and this units puts this in a different context.
They will also link this to their knowledge of atomic structure more broadly from chemistry from ks3 and unit 5.1. (4.1).

This unit prepares students for some units in A level physics including the optional unit of Astrophysics.
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