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Study Tips - The following summary covers the knowledge and understanding part of the Health unit. You need to know this material thoroughly - you will be tested on it in the Prelim and Final SQA Exam and this material is your basic starting point for tackling problem solving questions.
Notes - In order to study effectively, it is best to make your own notes in some form that allows for self-testing. 
How? – Use a Note-taking System

Your objective is to capture on paper the main facts and ideas so that you can study them thoroughly. Divide an A4 page into a narrow (5 cm) left hand “recall” column and a wide right hand “notes” column. You may also want to leave a margin at the bottom of the page where you can write a one or two sentence summary of all the information contained on that page. The wide column on the right is where you write the notes. Don't crowd them - leave plenty of white space. After completing your notes, read them over and make sure you clearly understand each fact and idea, then, in the narrow column on the left, write a brief, meaningful question (or note down key terms, concepts or formulae). 

An alternative is to use a spider diagram (or “Mind Map”) as notes or to use “flash cards” with questions on one side and answers and examples on the other. Flash cards are very portable so they are especially useful for testing yourself during spare moments on a bus etc.

It is important to use a method that gets you to ask questions. The process of asking questions helps you focus on the essential material and helps you understand things more clearly. 

How do I remember it all? - Recitation is the most powerful method known for embedding facts and ideas into your memory. 
E.g. if you have written notes as suggested: Cover the notes in the wide column exposing only the questions in the narrow column. Recite the answers in your own words. Recite over and over again until you get the right answer

What else can I do? - Practice! 

A critical component of physics is solving problems. Work at as many problems as possible, especially exam style questions. Attempt all the questions in this booklet.
Your teacher will help you complete the ‘Targets section above.

Temperature. The temperature of an object is a measure of its “hotness” or “coldness”. A thermometer is used to measure temperature. To do this, it must have a property that changes with temperature and which we can measure. For example, in a liquid-in-glass thermometer, the volume of the liquid changes with temperature. This means that the length of the liquid column in the tube varies with temperature. 
A clinical thermometer has a narrower column than an ordinary thermometer so that the length of the column will change more for a similar change in temperature. A clinical thermometer only measures a small range of temperatures (35°C to 43°C). It has a kink in the tube which prevents the mercury falling back into the bulb when the thermometer cools. The thermometer must be shaken before use to return the mercury to the bulb. It is then placed in the patient’s mouth and left for a few minutes until the mercury stops rising. It can then be removed and read. 

Normal body temperature is 37°C. Cold, damp conditions can cause the body temperature to fall. This is called hypothermia. If the temperature is as low as 28°C, the person is close to death. A person with a temperature above 37°C has a fever. If it is as high as 43°C, the person is close to death.

Using Sound. Sound vibrations can travel through solids, liquids or gases but cannot travel through a vacuum. 
A stethoscope is used as a "hearing aid" to listen to the heart and lungs. A bell is placed on the patient and this picks up the sound. The sound passes through a tube to the earpieces which pass the sound to the doctor’s ears.

High frequency vibrations beyond the range of human hearing (above 20 000 Hz) are called ultrasounds. Ultrasound is used in medicine to take “pictures” of inside the body e.g. to produce images of an unborn baby (ultrasound is safer than X-rays). 

[image: image1]The ultrasound is directed into the mother’s body and the signals are reflected off the different tissues inside the body. The pattern of reflections is used to build up the picture of the baby.

Noise pollution. 

The human ear can be damaged by very loud sounds e.g. pneumatic drills or aircraft. Sound levels are measured in decibels (dB). Levels above 90 dB can damage hearing. 
1. Name two types of thermometer.
2. What is normal body temperature?

3. Why is there a ‘kink’ in the thermometers that doctors use?

4. What is hypothermia?

5. Why can’t we use a doctor’s thermometer to measure the boiling point of water?

What are the missing words?

If the temperature inside the human body rises too far blood vessels ……6……. The heart beats too ……7…… and the flow of blood to the brain is …..8……

9. 
What happens to the volume of liquid in a thermometer as the temperature rises?
10.
What is the name of the scale we use to measure temperature?
1. Why can’t sound travel through a vacuum?
2. What is the frequency range of human hearing?
3. Why do the earpieces in a doctor’s stethoscope have to be a good fit?
4. Does ultrasound have a frequency greater or lower than we can hear?
5. Give an example of how ultrasound is used in medicine.
6. What is the name of the unit that we use to measure sound levels?
7. Why should a workman using a pneumatic drill wear ear protectors?
8. Why can we not hear as well under water as we can on land?
9. Why do we not use X Rays to take pictures of unborn babies?
Light and Sight.
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Refraction of light happens when the light travels from one material into a different material, for example when light travels from air into glass. When light is refracted it changes speed (and wavelength) and usually changes direction as shown in the diagram opposite
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When the glass is made into special shapes it can cause the light to come together (converge) or spread out (diverge). 
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The Eye. The cornea and lens combine to focus an image on the retina. Most of the bending (refraction) of light takes place at the cornea (front of eye). The lens inside the eye can change shape to allow us to focus on things near and far. The image formed on the retina of the eye is upside down (inverted) and back to front (laterally inverted).
The ray diagram below shows how an inverted image can be formed on the retina. 
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The position of the image can be found by drawing only two rays - one straight through the centre of the lens and the other through the focus.
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The lens of the eye changes shape to help form an image of an object on the retina.

[image: image7.emf][image: image8.emf]When the object is some distance from the eye the lens is thin.
Short Sight.
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A short-sighted person can see only nearby objects clearly. Images of distant objects are formed in front of the retina. This defect is corrected by using a concave (diverging) lens. 

Long Sight.

A long-sighted person can see only distant objects clearly. Images of nearby objects are formed behind the retina. This defect is corrected by using a convex (converging) lens.

Focal Length of a Spherical Convex Lens.

Hold the lens so that it produces a sharp image of a distant object (e.g. a window) on a piece of white card. The focal length - the distance between the centre of the lens and the card - can then be measured using a ruler.
Power of a Lens 

A powerful convex lens is a bulging lens. 
   Power 
=             1      _         






focal length 

Focal length is measured in metres (m). The unit of power is the dioptre (D).

Example: The focal length of a convex lens is 0.2 m. What is its power?


Power
=             1          
=        1  
=
+
5 D




focal length 

  0.2

A convex lens has a positive power and focal length;

a concave lens has a negative power and focal length.

Optical fibres. Fibre optics can be used to transmit “cold light” into a patient. 
Light can pass inside a very narrow glass fibre and reflects from the inside surface so that no light escapes from the fibre. This is called total internal reflection. The thin optical fibres can be passed into a patient to allow a doctor to examine inside the body.  An endoscope (fibroscope) consists of two separate bundles of optical fibres. One bundle shines light inside the patient. Only “cold light” reaches the patient, since any heat from the light source does not travel down the optical fibres. 

The other bundle carries the picture back to the doctor.
1. What is the missing word: A ……... sighted person can only see nearby objects clearly.

2. Do we use a diverging (concave) lens to correct long sight or short sight?

3. What feature of optical fibres makes them useful in an endoscope?

4. What is the unit we use to measure the power of a lens?

5. Draw a diagram to show what happens when three parallel light rays pass through a convex lens.

6. Draw a diagram to illustrate what we mean when we refer to the focal length of a lens?

7. If the focal length of a convex lens is 0.5 m what is its power?

8. A lens has a power of –4D. Is it a convex or concave lens?

9. Draw the image formed on the retina of a normal sighted person’s eye when they look at a capital F.

10. Copy and complete the diagram below to show what happens to the ray of light when it passes into the glass block.
Using the Spectrum.

Lasers. Lasers can be used to: seal blood vessels (e.g. in the retina); vaporise tumours; remove birth marks.
Infrared. Infrared (heat) radiation has a wavelength greater than the wavelength of visible light. However, special cameras can take pictures called thermograms which show areas of different temperature. Tumours show up on these because they are warmer than the surrounding tissue. 
Infrared (heat) radiation is also used to speed up the healing of muscles and tissues.

Ultraviolet. Ultraviolet is also invisible. It has a wavelength shorter than the wavelength of visible light. It can be used to treat certain skin disorders as well as kill harmful bacteria. Excessive exposure to ultra violet radiation may produce skin cancer.

X- rays. X-rays have an even shorter wavelength than ultraviolet. They can be used to detect broken bones. The X-rays can pass through soft tissue but are absorbed by bone. Photographic film can be used to detect X-rays. The photographic plate blackens when X-rays hit it. This means that bones show up pale on a dark background. A break in the bone will appear as a dark line. 

Computerised tomography. A series of X-ray pictures of thin “slices” of the body can be taken by a rotating X-ray tube. A computer can then combine these pictures to build up a three dimensional picture of the body. This gives much more information to the doctors and can, for example, reveal small tumours which would remain hidden in conventional X-ray pictures which are two dimensional. 
Nuclear Radiation - Humans and Medicine. 

Ionisation. 
If electrons are knocked off an atom, there is more positive than negative charge left on the atom and we say it has become a positive ion. An ion is a charged particle.  Because radiations from a radioactive substance makes ions easily, they are often called ionising radiations.

Alpha particle emissions cause much greater ionising than beta particles or gamma rays.

The Geiger - Muller tube is a detector which uses ionisation to measure the amount of radiation present.

Background Radiation.

This is natural radioactivity around us all the time. It comes from cosmic rays, radon gas etc.. You should always be aware of the background radiation count in half life experiments. It should be subtracted from all values of activity for the substance to ensure you have the correct value of radioactivity for the substance under test.

Safety.
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Types and Effects of Radiation.

There are three types of nuclear radiation:-

Alpha particles:- cause the greatest amount of ionising. Stopped by a few centimetres of air or a 
sheet of paper.

Beta particles:- absorbed by a few millimetres of aluminium.

Gamma rays:- absorbed by several centimetres of lead.

The energy of the radiation can be absorbed by the medium through which it passes.

Radioactive Decay.

The activity if a radioactive source is a measure of how much radiation is given out. This depends on the number of radioactive atoms which break up every second and give out radiations.

The unit of activity is the Becquerel (Bq.). A source has an activity  of 1 Bq if one of its atoms disintegrates every second and gives out a particle of radiation. In real life the Becquerel is a very small unit. Radioactive sources used in medicine have activities measured in megabecquerels (MBq.). The activity of a substance decreases with time - it gradually falls away to zero. This is known as radioactive decay.

Half Life

The time it takes for the activity of a substance to fall to half its previous value is called the half life.

To measure the half life of a substance you measure the activity over a period of time and plot a graph of the results.

Effects of Radiation on Non-Living Substances.

Photographic Fogging:  Photographic film can be used as a detector for alpha, beta and gamma radiations. Workers who use radioactive materials wear film badges so a check can be made on the amount of radiation they have been exposed to. The amount of fogging on the developed film gives a measure of the radiation exposure.

Scintillations: When some substances absorb radiation they give out the energy again as light. These flashes of light can be counted giving an indication of the amount of radiation. These flashes are called scintillations and this type of measurement is used in a gamma camera.

“Avalanche” of Ions: This uses the ionising effect of radiation. A few ions are initially produced. These ions cause other ions to be formed. This is basically how a G.M. tube works.
Effects of Radiation on Living Things.

Radiation can kill or change the nature of living cells. The risk to people is represented by a quantity called the equivalent dose. It is measured in units called sieverts (Sv.).

The biological effect of radiation depends upon the type of radiation, the part of the body the radiation goes through and the amount of energy absorbed. Medical Physicists take account of these differences in estimating the risk to a person who has been irradiated in some way. The risk is represented by a quantity called equivalent dose. It is measured in units called sieverts (Sv.), although doses are often given in millisieverts (mSv.) or microsieverts (µSv.). The equivalent dose takes into account the type and energy of radiation.

Medical Uses.

As radiation can destroy cells it can be used in the treatment of cancer and the sterilisation of instruments.

Radiation can also be used to help in diagnosis. Tracers are injected into the body and their path can be followed because of their radioactivity. Substances used for traces lose their radioactivity quickly. They emit gamma rays which can be detected outside the body and will concentrate in the organ to be examined.
1. What is the missing word: X-Rays are very high frequency waves which pass through soft tissue but are absorbed by …………

2. Beta is a type of radiation. Name two others.

3. What do we mean when we refer to the half life of a radioactive source?

4. Give one use for a laser in medicine.

5. How can X-Rays be detected?

6. What is the name of the unit that we use to measure the activity of a radioactive source?  

7. What does ionisation mean?

8. Give one way we can use radiation in medicine?

9. What is the name of the spectrum that waves such as X-Rays, visible light, infrared and ultraviolet are part of?

10. State two safety precautions you should take when dealing with a radioactive material.






























































































































































































Typical Sounds	Decibels


Threshold of hearing	0


Whispers	30


Inside average home	50


Busy Street	70


Heavy lorry	90


Pop group at 1m	110


Danger level	140





When the object is close to the eye the lens is thick.





The atom is the smallest possible particle of an element. All atoms in one particular element are identical, but atoms of hydrogen are different from atoms of uranium. This is because they are made up of different numbers and combinations of electrons, protons, and neutrons.





Sources are usually stored in lead-lined boxes.


Boxes carry a symbol warning of radiation. 


Sources are never handled directly - tweezers, gloves or tongs are used to lift them.


Sources should always be pointed away from the body.


Food etc. must not be exposed to radiation.


Sources should never be pointed at, or near, the thyroid gland area (head and neck) as this area is particularly sensitive to radiation.





The units of half life are the units of time (seconds, hours etc.)


After:


one half life  	1/2 the original value of activity


two half lives	1/4 the original value of activity


three half lives	1/8 the original value of activity


four half lives 	1/16 the original value of activity


n half lives  	1/2n the original value of activity
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