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Pupil Booklet
· Learning Outcomes

· Homework Exercises

· Unit Summary

SCN 3-11b
By exploring radiations beyond the visible, I can describe a selected application, discussing the advantages and limitations.

SCN 3-11b
By carrying out a comparison of the properties of parts of the electromagnetic spectrum beyond the visible, I can explain the use of radiation and discuss how this has impacted upon society and our quality of life.

How Confident am I with the Learning Outcomes?
· Circle the faces to keep a record of your progress. 

( I am confident that I understand this and I can apply this to problems
( I have some understanding but I need to revise this some more
( I don’t know this or I need help because I don’t understand it
· You can use this to help you pick the areas of the unit that need the most revision.

· As you revise your class work you will be able to circle more and more smiley faces.

· If that does not help then you should ask your teacher!

	Learning Outcomes 


	Can you do this?
	Comments

	1. State that electromagnetic radiation travels as a wave and transfers energy.
	(    (    (
	

	2. State that electromagnetic radiation travels through air at 300 000 000 m/s.
	(    (    (
	

	3. State that electromagnetic radiation can be split into 7 main groups (radio waves, microwaves, infrared, visible light, ultraviolet, x-rays and gamma rays).
	(    (    (

	

	4. State that the type of radiation is determined by the frequency and wavelength of the wave.
	(    (    (

	

	5. State that frequency is the number of waves produced or passing a point per second.
	(    (    (

	

	6. State that frequency is measured in Hertz (Hz).
	(    (    (

	

	7. Use the formula frequency  = No of waves/time to calculate the frequency of waves. 
	(    (    (

	

	8. Calculate the wavelength (λ) from a wave diagram.
	(    (    (

	

	9. Calculate the amplitude of a wave from a wave diagram.
	(    (    (

	

	10. State that as the frequency of a wave increases the wavelength decreases.
	(    (    (

	

	11. State that as the frequency of a wave increases the energy it carries increases.
	(    (    (

	

	12. Determine the position of radio waves in the electromagnetic spectrum in respect to its frequency and wavelength.
	(    (    (

	

	13. State that radio waves can be used to send information over long distances.
	(    (    (

	

	14. State that the amount of information and range of the broadcast is determined by the frequency of the broadcast.
	(    (    (

	

	15. State that each radio station broadcasts on a specific frequency.
	(    (    (

	

	16. Research the history of radio communication and its impact on society.
	(    (    (

	

	17. Determine the position of microwave radiation in the electromagnetic spectrum in respect to its frequency and wavelength.
	(    (    (

	

	18. Describe one practical application of the microwave and the impact of this application. 
	(    (    (

	

	19. Describe how microwaves are used in RADAR to determine the direction and distance to an object.
	(    (    (

	

	20. Use the formula distance = speed x time to determine the distance using different parts of the electromagnetic spectrum.
	(    (    (
	

	21. Determine the position of infrared radiation in the electromagnetic spectrum in respect to its frequency and wavelength.
	(    (    (

	

	22. State that infrared radiation is emitted from a hot object.
	(    (    (

	

	23. State one application of infrared radiation in the Services, Engineering and Medicine.
	(    (    (

	

	24. Through experiment determine the presence of infrared radiation. 
	(    (    (

	

	25. Use experimental result in relation to infrared radiation to draw a bar graph.
	(    (    (

	

	26. Determine the position of visible light in the electromagnetic spectrum in respect to frequency and wavelength.
	(    (    (

	

	27. State that white light is made up of red, orange, yellow, green, blue, indigo and violet.
	(    (    (

	

	28. State the colours in order of their frequency or wavelength.
	(    (    (

	

	29. State that the colour of an object is the light that gets reflected off it.
	(    (    (

	

	30. State that a laser is a concentrated source of light of only one colour.
	(    (    (

	

	31. Describe how a laser is used in one practical application.
	(    (    (

	

	32. Determine the position of ultraviolet radiation in the electromagnetic spectrum in respect to its frequency and wavelength.
	(    (    (

	

	33. Through researching information provided determine the dangers, preventative measures, facts and myths related to over-exposure to ultraviolet information.
	(    (    (

	

	34. Describe how ultraviolet radiation is used in one practical application.
	(    (    (

	

	35. Determine the position of x-rays in the electromagnetic spectrum in respect to its frequency and wavelength.
	(    (    (

	

	36. Describe how x-rays are used in medicine to detect broken bones.
	(    (    (

	

	37. Describe a non-medical application of x-rays.
	(    (    (
	

	38. State that x-rays are dangerous as they can damage living cells.
	(    (    (

	

	39. Describe one safety procedure to limit exposure to x-rays.
	(    (    (

	

	40. Determine the position of gamma rays in the electromagnetic spectrum in respect to its frequency and wavelength.
	(    (    (

	

	41. Describe why gamma rays are dangerous.
	(    (    (

	

	42. State that gamma rays come from a radioactive source.
	(    (    (

	

	43. Describe safety precautions that are needed when dealing with a source of gamma radiation.
	(    (    (

	

	44. State that the Activity of radiation is the number of decays per second and is measured in Becquerel’s (Bq).
	(    (    (

	

	45. Perform calculation using the equation A=N/t.
	(    (    (

	

	46. Use experimental results to draw a line-graph.
	(    (    (

	

	47. State that gamma radiation is naturally present in our surrounding and this is called background radiation.
	(    (    (

	

	48. Describe an experiment that allows us to calculate the background radiation.
	(    (    (

	

	49. Describe an experiment that allows us to calculate the Activity of a source of gamma radiation.
	(    (    (
	

	50. Describe a use of gamma radiation in medicine and engineering.
	(    (    (

	


Homework Exercise 1 – Waves
Answer in Sentences

1.
Copy and Complete
“Electromagnetic waves transfer ________ and travel at a speed of __________ m/s through air”
2.
List the 7 types of radiation that make up the electromagnetic spectrum
3.
Copy and Complete
“The ______ and _______ of the electromagnetic wave determine which type of radiation it belongs to”
4.
What does the frequency of a wave mean and what is it measured in?
5.
A wave machine generates 1800 waves per hour. What is the frequency of the waves (number of waves per second)? (Data table, formula, numbers, answer with unit)
6.
What is the wavelength and amplitude of the wave below
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Put your answers to Homework Exercise 1 here.

Homework Exercise 2 – Radio and Microwaves
1 Copy and complete the following:

“Radio waves have a _______ frequency and a _______ wavelength than microwave radiation” 
2 How does the quality and range of radio stations broadcast on higher frequency stations compare to those broadcast on a lower frequency.
3 What microwave application is used by air traffic control and how does it work?
4 A RADAR system transmits a pulse of microwave radiation. It is reflected of an object and returns 0.001s later. How far away is the object (data table, formula, numbers, answer with unit)?
5 TV Stations broadcast on high frequency radio waves. Why do they choose this frequency range? What are the problems with this frequency range? How would they overcome this?

Put your answers to Homework Exercise 2 here.

HOMEWORK EXERCISE 3 – Infrared/Visible
1 Which has the shorter wavelength, infrared or visible light?

2 Give an example of a source of infrared radiation?
3 Describe 2 examples of applications that use infrared radiation.
4 List the 7 colours that make up white light in order of frequency (low to high).
5 Using you knowledge of light passing through material and refraction, explain how a rainbow is formed after a rain shower.
6 A heater emits infrared radiation to heat a room. The temperature is measure at different distances from the source. 

	Distance (m)
	Temperature (°C)

	1
2
3
4
5
	40
35
29
25
21


Construct a line graph showing this information.  Your teacher will provide graph paper.
Put your answers to Homework Exercise 3 here.

HOMEWORK EXERCISE 4 – UV/X-rays/Gamma

1 Why is overexposure to ultraviolet radiation dangerous and what precautions can you take to avoid it?
2 Describe how ultraviolet radiation is used to check security markings on credit cards.
3 Describe how X-rays can be used to detect broken bones.
4 Describe a non-medical application of X-Rays.
5 Copy and Complete 
“The Activity of Radioactive source is the number _____ per _______ and is measured in ______”

6 A source of gamma radiation decays 144000 in an hour. What is its Activity?
7 What is the name given to naturally occurring gamma radiation?

8 List 2 safety precautions that should be followed while dealing with a source of gamma radiation.

9 Describe an application of gamma radiation.
Put your answers to Homework Exercise 4 here.

ELECTROMAGNETIC SUMMMARY

Complete the following:
1.
All waves transfer ​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​________.

2.
Electromagnetic waves travel through air at __________ m/s.
3.
Complete the list of types of electromagnetic radiation from lowest to highest frequency _______, _________, ________,


Visible light, ________, _________, _________.
4.
The amplitude of a wave is the distance from the __________ to the __________.
5.
The symbol for wavelength is __ and it is measured in ______.
6.
As the wavelength get shorter the ________ increases.
7.
The higher the ______ the greater the _______ transferred. 

8.
Frequency is measured in ______(__). 1 ______ is one wave per second.
9.
Radio waves can be used to send ________ over _______ long distances.
10.
Radio and ________ Stations broadcast on certain ________. 
11.
________ frequency radio waves can transfer _______ information but have a shorter ________. 

12.
Mobile phones use ___________ to send information.
13.
RADAR systems use the time it takes ________ pulses of microwave radiation to return to calculate __________.
14.
Distance  = _______ x ___________.
15.
Infrared radiation is emitted by a ____ object. 

16.
Infrared radiation is used by __________ to detect _______ in smoked filled rooms.
17. 
White light is made up of R__, O_____, Y_____, G_____, B____, I_____, V______.

18.
Violet refracts (bends) _____ than red.

19.
Violet has a ______ wavelength than ______.

20. 
The colour of an object is the _______ that gets ______ from it.

21.
Lasers can be found in ___ and ____ players. They can used for _____ surgery and to make _______ measurements in science. 

22.
UV Radiation has a ______ frequency than visible so it carries _____ energy.

23.
Over exposure to UV radiation can cause ______ _______.

24.
_______ can be used to detect broken bones.
25.
X-rays can also be used to ___________________________.
26.
_______ radiation is the highest ________ so can transfer the greatest amount of _______.

27.
_______ shielding is required to protect against gamma radiation.

28. The Activity of a radioactive source is the number of _____ per _______ and is measured in _________(Bq).
29.
A radioactive _______ uses a source of gamma radiation to study _______ in the body.
30. 
Naturally occurring gamma radiation is called ________ radiation.
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