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GCSE Science                Unit – Physics P1b





Topic: Radiation and the Universe





Activity: The Electromagnetic spectrum











Spec Refs: 13.5





Pages: 52





Objectives (including specific refs to HSW):


Students introduced to concepts of electromagnetic radiation and electromagnetic waves 


They learn about the way different types of waves in the EM Spectrum and briefly their uses





Outcomes: 


Know all seven parts of the spectrum


That they all travel as waves and at the same speed


	








Suggested Activities (including specific refs to HSW):





Starter:


Wordsearch/video


“Rainbow” – Get the students to list the colours of the spectrum in order. Then ask them to explain how they split white light into these colours.


Rainbow card sort.





Main: 


Draw Electromagnetic spectrum on the board.


Simply explain that these waves are caused by changes in electric and magnetic fields. These are similar to the fields around a bar magnet which they are familiar with from KS3.


Discuss each part with its uses.


Link in all seven parts with their common properties.  Explain that electromagnetic waves travel best through empty space: a vacuum. When doing this they all travel at the same speed.


Cut and Stick worksheet with parts, names and picture of the wavelengths.


           


Plenary: 


True or False worksheet


List all seven parts





Apparatus / Materials Required


True or false worksheet


Video – Science bank (Science for 14-16 year olds) Programme 2 (15mins)


P1b.2a The Electromagnetic Spec 1 (F/H)


P1b.2b The Electromagnetic Spec 2 (F/H)


P1b.2c The Electromagnetic Spec 2 (H)


P1b.2e Electromagnetic Spec Puzzle (F)





Safety: N/A





References:


AQA Longman Science pg 212-213


Milner Physics old  pg 114-115


Cambridge Science pg 272 - 273


21st Cent. Core Mod 4-6 pg 35-36








Homework ideas: 


Revise all seven parts of the spectrum, names and uses for mini test next lesson.





Differentiation


Extension: P1b.2f Researching the Electromagnetic spectrum (H)





Support: Simplified cut and stick
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GCSE Science                Unit – Physics P1b





Topic: Radiation and the Universe





Activity: Gamma rays, X-rays and Ultra Violet








Objectives (including specific refs to HSW):


To know all about Gamma Rays


The uses and effects of X-rays


To know the dangers of over exposure to Ultra Violet light


To know how to protect yourself against from UV. 





Outcomes: 


Describe the Hazards and uses of Gamma rays


Explain how they behave when they are in contact with certain materials








Suggested Activities (including specific refs to HSW):





Starter:


Mini Test – prepared questions (Foundation and Higher)


P1b.2d Waves in the Electromagnetic Spectrum (F/H)





Main: 


Discuss the uses of Gamma Rays 


Sterilising (hospitals and food)


Curing Cancer


How do Gamma rays cure cancer?


Over exposure to Gamma Rays causes cancer.


Show the students a range of X-ray photos and ask them to describe the problems they see. (Internet)


X-rays pass through soft tissue, but cannot pass through metal and bone.


Discuss how X-rays are harmful: the energy is absorbed in the body and damages cells particularly cells in bones.


X-Rays are produced when high speed electrons are stopped by dense metals. 





 


Plenary:


Summary tables




















Plenary: 





Safety:





Apparatus / Materials Required


Summary tables


P1b.7a    Evidence for Skin Cancer from UV (F)


P1b.7b    Evidence for Skin Cancer from UV (H)


P1b.7c    Observing UV light effects (F/H)


P1b.8a/b Lead Shield against X-rays (F) and (H)


P1b.9a    Mobile Phone Networks

















References:


AQA Longman Science pg 222-227


Milner Physics Old pg 123-125


Cambridge Science pg 276,  280 – 282, 


21st Cent. Core Mod 4-6 pg 32-34








Differentiation


Extension: P1b.7e Sun Safe Leaflet (H)





Support: P1b.7d Sun Safe Leaflet (F)





Homework ideas:


P1b.9c Radiotherapy (F)


P1b.9d Radiotherapy (H)


 








Spec Refs: 13.5





Pages: 53





GCSE Science                Unit – Physics P1b





Topic: Radiation and the Universe





Activity: Radio waves, Microwaves and Infra-red








Objectives (including specific refs to HSW):


Uses/dangers of Infra red/microwaves/radio waves


 





Outcomes: 


To be able to explain the uses of IR (Optical fibres), hazards of IR


Describe uses of microwaves and dangers


Describe what radio waves can be used for, what happens when they meet living cells and metals (the dangers)











Suggested Activities (including specific refs to HSW):





Starter:


Text completion on OHP or smart board. Pupils participate to fill in the missing words.


Show pupils various infra red pictures and ask them to identify and the hottest parts





Main: 


Know that infra red is used in grills and toasters etc. (diagram)


Infra red is reflected by shiny surfaces, and absorbed by dark surfaces.


Infra red is used in remote controls and optical fibres


Microwaves are absorbed by water, this makes food hot.


Microwaves are used in Satellite transmissions.


Radio waves are used for broadcasting.


They are refracted by the Earth’s atmosphere.





Plenary:


Q and A


Radio “gaga” – Give the pupils a set of mixed up sentences about radio waves and ask them to sort the words into the right order to produce correct sentences.











 




















Plenary: 





Safety:


Do not touch the bulb





Apparatus / Materials Required


P1b.3a /b Using Radio wave (F) and (H)                                    


P1b.3c/d Drakes Radio messages (F) and (H)


P1b.4a Microwave Connectives (F/H)


P1b.4b Mobile Phone Survey (F/H)


P1b.4c Mobile Phone Questionnaire (F/H)


P1b.4d Mobile Phone Networks (F/H)











References:


AQA Longman Science pg 214-219


Milner Physics Old pg 120-122


Cambridge Science pg 284 - 286





21st Cent. Core Mod 4-6 pg 40-44








Differentiation


Extension:





Support:





Homework ideas: 


Revision of left and right side of the spectrum 
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GCSE Science                Unit – Physics P1b





Topic: Radiation and the Universe





Activity: Reflection, absorption and transmission








Objectives (including specific refs to HSW):


Different wavelengths of E.M. radiation are reflected absorbed or transmitted differently by different substances and different types of surfaces.


 





Outcomes: 


Know that most parts of the E.M. spec are reflected by smooth, polished surfaces.


Most parts are absorbed by dull mat surfaces


Most are absorbed by water (with the exception of Gamma)








Suggested Activities (including specific refs to HSW):





Starter:


Text Completion on Radio waves.


White Board Quiz on all the different pats of the spectrum





Main:


Explain to the students that although the waves in the EM Spectrum all travel at the same speed they behave differently when they come into contact with different surfaces e.g. water, black surfaces etc.  You could also reiterate the different effects on living cells (dark skin and light skin etc)


Printed copy of New Edition Physics Foundation book pg 274 – 275.


Pupils to work through the Questions and the text completion box at the bottom








Plenary: 


Test to cover the first four lessons including this lesson


Using sample Questions possibly from the Spec (15- 20 mins).





Safety:





Apparatus / Materials Required


White boards and pens








References:


21st Cent Gene. Mod 7-9 pg 62- 63


Milner 	Physics pg 116-117


Cambridge Science pg 274 - 275








Differentiation


Extension:





Support:





Homework ideas: 
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GCSE Science                Unit – Physics





Topic: Radiation and the Universe





Activity: Wave Speed








Objectives (including specific refs to HSW):


Electromagnetic waves obey the wave formula: 


                   Wave speed           =          Frequency        x        wavelength


             (metre/second, m/s)                (Hertz Hz)                   (metre, m)


 





Outcomes: 


To recall the wave speed equation.  To be able to use it when given a problem and learn the units for each part.  Some pupils also should be able to rearrange the formula if necessary. 


Recognise what a wave looks like and identify amplitude and wavelength. 








Suggested Activities (including specific refs to HSW):





Starter:


“Calculating Speed” – can the pupils remember how to calculate the speed of something? Ask them to write down the equation and answer a couple of simple speed questions.








Main: 


Draw a wave on the board with some keywords e.g. Wavelength etc and as a class identify the different parts.  Explain to them that the speed of the wave can be calculated using its wavelength and frequency.


It is important to get across the idea that all the EM waves travel best through empty space: a vacuum. When doing this they all travel at the same speed (which is the maximum speed anything can travel)  





 


Plenary: 


“Quick Calculations” – Show the students the wavelength of a few electromagnetic waves and ask them to quickly work out the wave speed and write it on mini white boards or have a pupil writing the answers on the board.





Safety: N/A





Apparatus / Materials Required


P1b.1a Measuring Electromagnetic Waves (F/H)


P1b.1b Electromagnetic waves (F)


P1b.1c Very big and very small numbers (H)








References:


AQA Longman Science pg 211


21st Cent. Gene. Mod 7-9 pg 60-61


Milner Physics Old pg 104-107


Cambridge Science pg 270 - 271








Differentiation


Extension: Physics “The Formula Bits” pg 20 or pg 21





Support:





Homework ideas: 


P1b.9b High Energy Electromagnetic Spec Calculations (H)


The Pupils could reinforce their understanding further by doing some more calculations.
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GCSE Science                Unit – Physics P1b





Topic: Radiation and the Universe





Activity: Analogue and Digital Signals








Objectives (including specific refs to HSW):


The differences between analogue (continually varying) and digital (binary) information.


Digital signals are less prone to interference and noise effects and are simpler for computer systems to handle.


 





Outcomes: 


Describe the differences between analogue and digital signals.


List the advantages that digital signal has over analogue.





Suggested Activities (including specific refs to HSW):





Starter:


“Information Overload” – The students are given a set of cards with devices on them and have to sort them into order by the amount of information on can hold. Examples include a CD, DVD, hard disk, digital video cassette and human brain. (5 mins)


Give the pupils a coded binary message to break. The message can be the title of the lesson.





Main: 


Show the pupils the difference between digital and analogue by showing them a CD and a Vinyl record.


A digital signal is a series of pulses. The voltage level of each pulse is a high (1) or a low (0) with no in between levels. Each “0” or “1” is called a bit. Mobile phone signals and computers are digital.


An Analogue signal is a wave that varies continuously in amplitude or frequency between zero and the maximum volume. For example a microphone generates electrical waves when it detects sound waves


You can discuss the current issue of “The Big Switchover”. At present all TV stations transmit analogue and digital signals but after the “Big Switchover”, they will only send out digital signals. Advantages and Disadvantages





Plenary: 


“Analogue or Digital” – Give the students a set of cards and ask them if the information or communication method is analogue or digital.  Include things like TV signals, MP3 players, tape recorders, phone signals, voices etc (5 mins). 





Safety:





Apparatus / Materials Required


P1b.10a Digital or Analogue (F)


P1b.10b Digital or Analogue (H)


P1b.10c Digital coding in Practice (F/H)


P1b.10d Analogue and Digital Signals (F)


P1b.10e Noise Problems (H)











References:


AQA Longman Science pg 228-229


AQA Science Uncovered pg 204-205


21st Cent Gene. Mod 7-9 pg 78-81





Differentiation


Extension:





Support:





Homework ideas: 


Write a key sentence about analogue and digital waves in Binary code








