St Mary’s Catholic School
Department Curriculum Planning
Department: Science

Year Group: Year 12 Unit 1 Physics section and Year 13 (2021-22 cohort)

This is the plan for the taught curriculum during achievement period: September-January

	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics 'Waves in communications’, ‘Working with waves’, and ‘Communication and the EM spectrum’.
Students are taught the topics so that they can gain a full understanding of the core principles of Physics and enable them to achieve their full potential at A level.

	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS4
Waves in air, fluids or solids
- Students should be able to describe the difference between longitudinal and transverse waves. WS 1.2 Students should be able to describe evidence that, for both ripples on a water surface and sound waves in air, it is the wave and not the water or air itself that travels.
- Students should be able to describe wave motion in terms of their amplitude, wavelength, frequency and period. 
-Students should be able to: identify amplitude and wavelength from given diagrams 
-Students should be able to recall and apply the equations for waves 

Electromagnetic waves
- Students should be able to give examples that illustrate the transfer of energy by electromagnetic waves. 
-Students should be able to construct ray diagrams to illustrate the refraction of a wave at the boundary between two different media. 
-Students should be able to use wave front diagrams to explain refraction in terms of the change of speed that happens when a wave travels from one medium to a different medium.
- Students should be able to give brief explanations why each type of electromagnetic wave is suitable for the practical application.

Practical Skills Covered in KS4
- Students should have done numerous practicals across Physics in combined science, such as the wave required practicals.


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Students begin their journey in Year 12 with unit 1 because it is the perfect next step up in terms of knowledge from GCSE to Level 3. It provides students with a rigorous start using many familiar concepts and topics. For example, students are very familiar with waves, as they covered it at the end of year 11. This topic provides students with the skills and knowledge to approach the next modules with confidence and a good level of science skills. 

These topics further develop upon the scientific content covered at KS4 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS4.

Rationale for timing of this topic
Students cover these topics in year 10/11 as it forms the basis of their scientific understanding moving forward into year 12 and year 13. In addition, these topics embed and build upon the knowledge and skills covered in the KS4 curriculum.


	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	Waves in communication
Working with waves
-Students should understand the features common to all waves and use the following terms as applied to waves: periodic time, speed, wavelength, frequency, amplitude, oscillation.
-Students should be able to interpret, label and understand graphical representation of wave features
-Students should understand the difference between the two main types of wave: transverse and longitudinal.
-Students should understand concepts of displacement, coherence, path difference, phase difference, superposition as applied to diffraction gratings.
-Students should be able to: 
· describe the industrial application of diffraction gratings, to include: emission spectra identifying gases.
· to use the wave equation: vf= λ and understand the concept and applications of stationary waves resonance and in Musical instruments. 
· use the equation: calculation of speed Tv=μC2 
· Understand the principles of fibre optics: refractive index and the equations for internal reflection and calculation of critical angles at a glass–air interface
· Understand the applications of fibre optics in medicine to include endoscopes.
· Understand the applications of fibre optics in communication, to include: analogue and digital signals: analogue-to-digital conversion, broadband.

Use of electromagnetic waves in communication
-Students should understand that all electromagnetic waves travel with the same speed in a vacuum.
-Students should be able to use the inverse square law in relation to the intensity of a wave
Students should understand how the regions of the electromagnetic spectrum are grouped according to the frequency.
-Students should be able to describe and understand how the applications of electromagnetic waves in communications are related to frequency, including: satellite communication, mobile phones, Bluetooth, infrared, Wi-Fi.


Anticipated Gaps
- Students will be familiar with lot of the terminology due to their GCSE combined science, however they will struggle with visualising some of the concepts. But drawing on real world examples and applications is very helpful to connect what students already know to the content. This makes it memorable and more engaging. Plus using models, simulations and videos, to assist students in constructing their knowledge and understanding.


	New key terminology students will be taught during this topic/unit

	Amplitude:  A wave’s maximum displacement from its equilibrium position. Antinode:  A position of maximum displacement in a stationary wave. 
Cladding:  A protective layer on an optical fibre to improve the tensile strength of the fibre, prevent scratching and to prevent signal transfer between adjacent fibres. 
Coherence:  Waves are coherent if they have the same wavelength and frequency, as well as there being a fixed phase difference between them. 
Diffraction Grating:  A grating with hundreds of slits per millimetre, that results in sharper interference patterns. They are used to calculate atomic spacing and to analyse elements. Diffraction:  The spreading of waves as they pass through a gap of a similar magnitude to their wavelength. 
Electromagnetic Waves:  Waves that consist of perpendicular electric and magnetic oscillations. 
Frequency:  The number of waves that pass a point in a unit time period. It is the inverse of the time period. 
Fringe Spacing:  The distance between two adjacent bright fringes or two adjacent dark fringes. Interference:  The name given to the superposition of waves that occurs when two waves meet. If the waves are in phase they will constructively interfere, but if they are out of phase, they will destructively interfere. 
Laser:  A light source that produces a collimated and coherent beam. 
Longitudinal Wave:  A wave with oscillations that are parallel to the direction of energy propagation. Sound waves are an example of a longitudinal wave. 
Material Dispersion:  Waves of different wavelengths travel at slightly different speeds through an optical fibre and so reach the end of the fibre at slightly different times, causing pulse broadening. The use of monochromatic light fixes this.
Modal Dispersion:  Waves enter an optical fibre at slightly different angles, meaning the distance each beam has to travel is slightly different. This leads to the beams reaching the end at different times and so causes pulse broadening. 
Node:  A position of minimum displacement in a stationary wave.
Optical Fibre:  A thin glass fibre through which signals are passed through. Optical fibres usually have cladding surrounding them. 
Path Difference:  A measure of how far ahead a wave is compared to another wave, usually expressed in terms of the wavelength. 
Phase Difference:  The difference in phase between two points on a wave. It is usually expressed in radians. 
Phase:  A measure of how far through the wave’s cycle a given point on the wave is. 
Polarisation:  The restriction of a wave so that it can only oscillate in a single plane. This can only occur for transverse waves. 
Pulse Broadening:  The elongation of a signal passed down an optical fibre, commonly due to modal or material dispersion. 
Refractive Index:  A material property that is equal to the ratio between the speed of light in a vacuum, and the speed of light in a given material. 
Snell’s Law:  A law linking a wave’s angle of incidence to its angle of refraction, with the use of the refractive indexes of the mediums involved. 
Speed:  The product of a wave’s frequency and wavelength. Stationary Wave:  A wave that stores, but does not transfer, energy. Total Internal Reflection:  An effect that occurs in optical fibres, where full reflection occurs at the inside boundary of the fibre, meaning no radiation passes out. 
Transverse Wave:  A wave with oscillations that are perpendicular to the direction of energy propagation. Electromagnetic waves are examples of transverse waves. Wavelength:  The distance between two identical positions on two adjacent waves. It is commonly measured from peak to peak or trough to trough. 


	Plan for Assessment 

	All A level assessments are constructed using real exam styles questions, from the latest specification. Papers include a variety of assessment objectives and styles of questions. Initially assessments will cover fewer types of questions due to the smaller amount content covered. However, in Year 13 and in mock exams all assessment objectives and question styles are covered. Students will sit end of topic assessments in class; however mocks will be based on the realistic times and demands of the exams. Students will also be assessed on homework, class work and independent work as well.

This will prepare them for this externally assessed unit.







