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Learning Outcomes

By the end of this topic you should know:
Light

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

2 Describe how a laser is used in one practical application.

3 State that light can be reflected.

4 State that all visible objects give out, or reflect, light to the eye.

5 Describe the direction of the reflected light ray from a plane mirror.

6 Describe one use of optical fibres in medicine.

7 Describe the shapes of converging and diverging lenses.

8 Describe the effect of a converging and a diverging lens on parallel rays of light.

9 Describe, in words or using a diagram, the eye defects called long and short sight.

10 State that a converging lens can correct long sight and a diverging lens can correct short sight.

X- rays

1 State that X- rays are invisible to the naked eye.

2 State that photographic film may be used to detect X- rays.

3 Describe one use of X- rays in medicine.

4 Describe one use of X- rays in industry.

5 State that X- rays are dangerous since they can damage living cells.

Gamma rays

1 State that gamma radiation is invisible to the naked eye.

2 State that gamma radiation can kill living cells or change the nature of living cells.

3 State that gamma radiation can pass through most materials.

4 Describe how gamma radiation can be used as a tracer in both medicine and industry.

5 State that the strength of a source of gamma radiation decreases with time.

6 Describe the safety precautions needed when dealing with a source of gamma radiation.

7 State that there is gamma radiation present in our surroundings.

Infrared and ultraviolet

1 State that infrared radiation is invisible to the naked eye.

2 State that infrared radiation is called heat radiation.

3 Describe one use of infrared radiation in medicine.

4 Describe one non- medical use of infrared radiation.

5 State that ultraviolet radiation is invisible to the naked eye.

6 Describe one use of ultraviolet radiation in medicine.

7 States that some chemicals glow ie fluoresce when they absorb ultraviolet radiation.

8 Describe how ultraviolet radiation can be used in identifying security markings.

9 State that excessive exposure to ultraviolet radiation may produce skin cancer.

RADIATIONS

LIGHT

Visibility

An object is visible if you can see it. So either it sends out its own light which reaches your eye or it reflects light into your eye.

An object which gives off its own light is called a source, e.g. the sun or a light bulb.

Mirrors

Mirrors can be any shape, most are flat. A plane mirror is a flat mirror.





The normal is an imaginary line at right angles (90() to the reflecting surface. All angles are measured from the normal.


Angle of incidence = angle of reflection

Optical Fibres

Optical fibres make use of an effect called _________ ___________ _________________. If light enters a very narrow glass fibre and reflects from the inside at _____________ angles it does not escape. Even if you bend the fibre it still works. This is what makes optical fibres so useful in medicine.

The fibrescope 
The fibrescope is sometimes called an ___________________.

It has _________ separate bundles of very thin glass fibres, One bundle takes the __________ from the lamp down inside the patient using total internal reflection. The other bundle brings the light out using total internal reflection so the doctor can see a _____________ of the inside of the patient.

Why fibrescopes are useful

The fibrescope is used to see inside the patient without surgery.

For example, a patient can have a stomach examination of an ulcer by passing the fibrescope down their throat.

Give 2 advantages of using a fibrescope

1._____________________________________________________

2._____________________________________________________

Lasers

Sunlight looks white but it is made up of many ____________ mixed together. White light can be split using a ____________.

A laser beam is a source of light of only one ____________ so it does not ____________ out – this means that the energy is _____________ into a very small spot.

Complete these diagrams to show what happens to the light as it passes through a prism





White 



     light





Laser 



     light

Practical Uses of Lasers.

Lasers have many practical medical and non-medical applications. In the spaces below give 2 medical uses and 1 non-medical  use of lasers.

1.
__________________________________________________


__________________________________________________


__________________________________________________

2.
__________________________________________________


__________________________________________________


__________________________________________________

3. __________________________________________________

__________________________________________________

__________________________________________________

Lenses

Complete the table below.

In the space below explain how the diagram would look if a thicker lens had been used.

_____________________________________________________

_____________________________________________________


In the space below explain how the diagram would look if a thicker lens had been used.

_____________________________________________________

_____________________________________________________

Eye Defects
In the following boxes, complete each statement and draw a diagram to illustrate each statement.

Long sight



Short sight



X-Rays

X-rays are ___________________ to the naked eye.

This means that even if they enter your eye you cannot detect them.

Insert the following words into the spaces below to show the correct order when taking an X-ray.


Photographic film

X-ray machine

Broken bone



Photographic films is affected by X-rays and can be used to detect them.

When X-rays hit photographic film it turns ____________. This leaves a _____________ image on the film.

X-rays are dangerous because _______________________________

______________________________________________________.

Uses of X-rays

X-rays are used to detect broken bones.

In the space below give another example of the use of X-rays and explain.

__________________________________________________________________________________________________________________________________________________________________

In the space below explain how film badges can be used to monitor exposure to X-rays

______________________________________________________

__________________________________________________________________________________________________________________________________________________________________

Using X-rays to check for a broken arm

X-rays can pass through ______________ much easier than they can pass through ___________. During an arm X-ray, more X-rays pass through the arm muscle than the bone. The X-rays that hit the photographic film behind the arm will be blackened by the X-rays.

The arm bone shows up as a light area on a dark background.

A break in the bone will show up as a dark line.

Gamma rays

Radioactive surroundings – Background radiation

We cannot see them but there are gamma rays in the air around us. This is called background radiation.

Give 3 sources of background radiation.

1.
__________________________________________________

2.
__________________________________________________

3.
__________________________________________________

Safety

The gamma rays from a source travel out in all directions and can damage our cells if we are exposed to them for too long. We must be careful when handling sources of gamma rays.

1. Stand as far away from the source as you can.

2. Spend as little time working with the source as possible.

3. Put a thick lead shield around the source.

Give three other safety precautions which should be taken when working with sources of gamma rays
1.
__________________________________________________


__________________________________________________

2.
__________________________________________________


__________________________________________________

3.
__________________________________________________


__________________________________________________

Like X- rays, gamma rays are ____________ to the naked eye. They are also dangerous as they can ____________ living cells or change how they grow and work. 

Gamma rays can pass through much thicker layers of most materials than X-rays. They are only stopped by _____________ or _____________.

The ability to destroy living cells can be put to good use to help destroy cancer cells and to kill bacteria on surgical instruments.

In the space below describe how gamma rays can be used in medicine as a tracer.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

In the space below describe how gamma rays can be used in industry to trace materials.
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Both of these uses rely on the fact that the strength of gamma rays ____________________ with time.

Infrared (IR)

Like X-rays, infrared is ______________ 

to the naked eye. Infrared is not the glow 

you see from hot objects, that is light. 

You can feel infrared with your skin. 

Infrared is sometimes called 

___________ radiation.

In medicine, infrared can be used to produce a thermogram.

In the space below explain what a thermogram is and how it can be used to monitor a persons health.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________

In industry, IR is used to dry things e.g. biscuits, glues, paint on newly sprayed cars.

In the space below give one way the fire service and one way the police can use infra red.

1. __________________________________________________

__________________________________________________2
__________________________________________________

__________________________________________________

Ultraviolet (UV)

Ultraviolet is _____________ to the naked eye.

In the space below, state and explain one use of ultraviolet in medicine.

__________________________________________________________________________________________________________________________________________________________________

Fluorescence

Some chemicals glow and emit ______________ when they absorb UV. 

This is used in shops to test _______________ _____________ and _________________ as they have codes marked on them that cannot be seen in normal light but ___________ under a UV lamp.

Industry puts fluorescent plastic food seals on some products. 

Explain how this can be useful.

__________________________________________________________________________________________________________________________________________________________________

______________________________________________________

______________________________________________________

Soap powders also fluoresce. 

Explain why.

__________________________________________________________________________________________________________________________________________________________________

Overexposure

When the skin is exposed to UV, it becomes sun tanned. If the skin is exposed to too much UV it can ____________. If the skin is

 exposed to UV over a longer period of time , you may

 develop _______ _________.When going to 

countries where there is a lot of strong 

sunshine, many people use

 ______ _______ to reduce 

the amount of UV reaching the 

skin. These give a factor number, 

the higher the factor number, the 

_________ the UV exposure.

As the ozone layer gets thinner, more 

UV reaches the Earth’s surface. At the 

moment people in Australia have to be very 

careful with overexposure to UV since they get 

lots of sunshine and the ozone layer there is damaged.

Although the ozone layer over Britain is thin, the cloud cover keeps the UV down. Even so, people should still use sun creams on sunny days.



































































Someone who has short sight can see _____ objects clearly but cannot see ___________ objects. The eye brings the rays to a __________ too early, in front of the retina.









































A _____________ lens is used to correct short sight. The ____________ rays from __________ objects are made to _________ so they can focus on the _____________.
































Someone who has long sight  can see _________objects clearly but cannot see _____________ objects. The eye is not strong enough to focus the rays onto the ______________. This means that the light focuses ______________ the retina.
































A ______________ lens is used to correct long sight. The _______________ rays from_________ objects are made more parallel and so will focus on the __________





	Lens		Shape	What it does		Diagram








Converging


























	Lens		Shape	What it does		Diagram








Diverging




















Complete this diagram to show what happens to a ray of light when it hits a plane mirror. Label the angle of incidence, angle of reflection, normal, incident ray and reflected ray.
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