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P1b

5.1
	The electromagnetic spectrum
Be able to 

* state the parts of the electromagnetic spectrum in order of wavelength

* give definitions of the words frequency and wavelength

*describe the properties that all electromagnetic waves have in common

* use wave speed equation to calculate wave speed
	Start with KS3 curriculum links and then explain what are the parts of the electromagnetic spectrum and what do we mean by the frequency and wavelength of a wave and how we can calculate their values (using drawing wave models)
	Write sentence on wavelength and frequency
Use an equation to calculate wave speed and rearrange and use the wave speed equation


	
	
	Summary questions
	Large diagram of the electromagnetic spectrum
	

	2
P1b

5.2
	Gamma rays and X-rays
* describe how X-rays pass through some materials but not others and this can be used to see the internal structure of some objects

* list some of the uses of gamma rays

Describe the effects of gamma rays and X-rays on living cells


	Start by discussing X-rays. This can lead to a discussion of why X-rays are harmful and the reason X-rays are absorbed by the bone
Also the difference between X-rays and gamma rays
	Discussion on uses of X-rays and gamma rays and research on the name X-rays
	
	
	Summary questions
	Page 284-285
	Use of X-rays and gamma rays and safety issues
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5.3
	Light and ultra-violet radiation
* describe the uses and dangers associated with UV radiation

* draw diagrams illustrating the concepts of reflection, transmission and absorption


	Using a light box produce a spectrum through a prism
Compare light with ultra-violet radiation, and discuss where do we use ultra-violet radiation and why it is dangerous
	Debating and discussing the healthiness of a tan and evaluating effectiveness of sun cream
	
	
	Summary and exam style questions
	Light box or a projector
Prism

Page 286-287
	Look at the hazards associated with each type of radiation
Use of sun creams and why Allah create people with different colour skins
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5.4
	Infra-red, microwaves and radio waves
Be able to

* list the ways in which infra-red waves, microwaves and radio waves are used

* describe the relationship between wavelength and frequency of these waves


	Recap on the properties of infra-red radiation
Discuss the use of infra-red in remote control and mobile phones

Also use of microwaves and radio waves for communications


	Discussing or debating harm caused by microwave radiation
	
	
	Summary questions
	Page 288-289
	Evaluating harm caused by microwaves and new technology
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5.5
	Communications
Be able to

* draw a simple diagram of the ways radio waves travel in the atmosphere

* state that satellite TV signals are carried by microwaves

* draw diagram explaining how light or infra-red waves travel an optical fibre


	Explain why can microwaves be used to carry satellite TV signals and why are optical fibres useful for communications
Demo- pupil to observe light shone into an optic fibre

Explain how optical fibre used in hospitals
	Discussing 
Drawing diagrams
	
	
	Summary questions
	Optical fibre light box
Page 290-291
	Use of optic fibre in medicine
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5.6
	Analogue and digital signals
Be able to

* describe the difference between an analogue and digital signal

* list the advantage that digital signal transmission has over analogue

* describe how an analogue signal can be converted to digital and vice-versa


	Go through how digital and analogue signals differ
And what are the advantages of digital signal

Ask pupils to draw diagram of each signals

Give the pupils a set of cards and ask them if the information is analogue or digital e.g. TV signal, mp3 player, tape recorder, phone signals, voices etc
	Modelling analogue and digital graphs
Drawing and observing analogue and digital information


	
	
	Summary and exam type questions
	Set of cards with information on 
Analogue or digital page 292-293
	How new technology – digital signals changed our lives
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5.7
	Microwave issues and test on electromagnetic waves
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6.1
	Observing nuclear radiation
Be able to

* draw a diagram illustrating the structure of an atom (nuclear model)

* state what we mean by a radioactive substance

* describe ways in which radioactivity can be detected


	Start by checking knowledge of atomic structure, protons, neutrons and electrons
Discuss the history of the discovery of radioactivity

Explain the use of a Geiger counter to detect radioactivity

Emphasise that nuclear radiation is caused by changes in the nucleus
	Draw a diagram of an atom
	
	
	questioning
	Page 298-299
	History, Marie Curie died aged 67 partly because of her work
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6.2


	Alpha, beta and gamma radiation
Be able to

* describe the penetrating powers of three radiations

*describe the range in air of each type of radiation, their relative ionising power and how they are affected in a magnetic field

* evaluate which radiation is the most hazardous inside and outside the human body

* describe the ways of reducing the hazards presented when handling radioactive substances
	The difference between alpha, beta particles and the electromagnetic wave nature of gamma should be emphasised 
Explain the concept of ionisation to pupils and explain the main danger of this is that cell will be damaged and reproduce out of control


	Learn symbols and discuss the reasons why scientists use a lot of symbols for their work
	
	
	Summary and in-text questions
	Page 300-301
	Why radiatoion is dangerous
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6.3
	Half-life
Be able to 

* define the term half-life in relation to the activity of radioactive source

* determine the half-life of a source from a graph or table of data


	Begin by discussing the term isotope
Explain the terms ‘parent’ and ‘daughter’ using nuclear decay equation and explain what happens to the activity of a radioactive isotope as it decays 
Explain the random nature of radioactive decay

Also explain roll the dice experiment, half-life using a graph of count rate against time


	Observing and presenting evidence and interpreting evidence using roll the dice experiment

	
	
	Summary and exam type questions
	Dice
Page 302-303
	How archaeologist / scientist estimate age of ancient ornaments, skeletons, rocks etc

	11
P1b

6.4
	Radioactivity at work
Be able to

*describe how beta source can be used to measure the thickness of a material like aluminium foil

* describe how radioactive traces are used in medical analysis

* describe how radioactive isotopes can be used to determine the age of rock or organic material


	Talk about radiation misconceptions (films)
View and discuss photo plus (GCSE science CD ROM)

Explain the uses of radioactivity

1. automatic thickness monitoring

2. radioactive tracers

3. radioactive dating
	Discussing uses of radioactivity
Research on internet
	
	
	Summary and in text questions
	Photo plus GCSE science CD ROM
	Technology
Use of radioactivity in our lives and mummies and carbon dating
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6.5
	Radioactivity issues and test on radioactivity
	
	
	
	
	
	Page 306-307
	

	13
P1b

7.1
	The expanding universe
Be able to

* state that the universe contains a vast number of galaxies and stars

* explain that red shift evidence shows that the universe is expanding


	Check their basic understanding and allow them to get into the topic before moving onto new ideas
Give the pupils a list of distances and ask them to put them in order e.g. Earth to Moon, Earth to Sun …..)

Give the pupils a set of facts about galaxies and the universe and ask them to say if they are true or false

Give the pupils a paragraph full of mistakes describing the expansion of the universe. They must correct every mistake

Explain red shift in details


	Explaining the evidence for expansion
Discussing and evaluating the evidence and writing a sentence about galaxy, star, red-shift etc

Pupils to find out Ayahs in Qur’an about

galaxies
	
	
	Summary and exam type questions
	Page 310-311
	Qur’an and space: give references in Qur’an about universe
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7.2
	The Big Bang
Be able to 

* describe the Big Bang as the event that generated the universe

* describe the evidence for the expansion of the universe and how it supports the Big Bang theory

* state the evidence for this conclusion


	Give the pupils a list of historical event reaching back through human history and then to the formation of the Earth.
Ask them to put the events in order

Talk about the meaning of Big Bang first

Ask pupils to explore the idea on Photo Plus CD ROM

Discuss the following points in detail:

1. why is the universe expanding?

2. what is the Big Bang theory of the universe


	Research into previous ideas about the universe
Discussing the origin of the universe

Considering the evidence for the Big Bang model search on www.nasa.gov or www.bbc.co.uk

	
	
	Question and answer session
Answer summary questions
	Video on Big Bang
Photo plus Big Bang GCSE science CD ROM
	Qur’an and the Big Bang
Can science answer everything
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7.3
	Looking into space
Be able to

* list a range of commonly observed objects and equipment that is required to see them clearly

* explain why it is not possible to monitor all electromagnetic waves from space at the surface of the Earth


	Start with a chain of questions and answers about objects in the Solar System
Hive the students a set of incorrect facts about the Solar System and ask them to correct them

Ask pupils to go on web www.nasa.gov or www.bbc.co.uk to look at images in our Solar System

Discuss the following points:

1. what can we see in space?

2. what electromagnetic radiations other than light can we detect from space?

3. why are observations from satellites better than those we make from Earth?


	Observing images

Discussing and research on web
	
	
	Questions and answers
	Page 314-315
Access to computers and internet
	‘is there life out there?’
Discuss the sort of things we should be looking for to find evidence of alien life

What does Islam say about it?
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	Looking into the unknown

	
	
	
	
	
	Page 316-317
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	End of unit test
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