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Key Topics Page

1. know that radioactive emissions from unstable atomic nuclei arise
because of an imbalance between the numbers of protons and
neutrons.

2. use secondary sources, e.g. the website of the Health Protection
Agency, to investigate the sources of background radiation.

3. be aware of the dangers associated with radon in the home and use
secondary sources to investigate the geographical distribution of
radon-affected houses, and the measures that can be taken against
radon

4. investigate experimentally, or use secondary sources to investigate
the penetrating power of nuclear radiation and to determine the
types of radiation emitted by a radioactive material

5. know how the different penetrating powers of alpha, beta and
gamma radiation relate to the dangers of external and internal
exposure to radioactive sources

6. discuss the health risks associated with exposure to radioactive
emissions, and describe the precautions rieeded to protect medical
staff and patients from over-exposure to radioactivity.

Areas you wish fo focus on when revising:




2. Radioactivity is a totally random process

Unstable nuclei in atoms will decay and in the process will give out radiation,

This process is entirely random.

Eg. If you have 1000 unstable nuclei, you can't say when any one of them will decay, and neither can you do anything at all to make a
decay happen,

Each nucleus will just decay quite spontaneously in it's own good titne. It's completely unaffected by physical conditions like
temperature or by any sort of chemical bonding etc.

2. Background radiation comes from many sources
Watural background radiation comes from: Ot Faltout
Radioactivity of naturally occurring unstable isotopes N
which are all around us ~ in the air, in food, in building m:,;’;;]’,;,“a, .
materialg, and in The rocks under our feet.
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Radiation from space, which is known as cosmic rays and

come mostly from the Sun.
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Radiation due to human activity. i.e. fallout from nuclear
explosions or dumped nuclear waste. But this represents

a tiny proportion of the total background radiation.

3. The level of background radiation changes depending on Iocnhon
Certain underground rocks can cause high levels of
radiation at the surface, especially if they release
radioactive Radon gas. This gas tends to get trapped
inside peoples houses. This varies widely across the UK
depending on the rock type.

Houses are routinely tested in areas of high Radon gas.
The gas can be pumped away through ventilation and
floors sealed to prevent the gas entering homes.

4. Types of radiation: Alpha, Beta, Gamma (a, B and y)

Alpha: Ts a Helium nucleus comprised of 2 protons and 2
heutrons

Beta: Is a free eleciron

Gamma: Is a ray of pure energy

What blocks the 3 types of radiation:

Alpha: blocked by skin or paper

Beta: blocked by a few mm of foil

Gamma: blocked by thick lead or concrete




5. Radiation harms living cells

Qutside the body (irradiation) Beta and Gamma sources are
the most dahgerous,

This is because they can peneirate the skin to the delicate
argans whereas alpha is much less dangerous because it is

blocked by the skin and clothing.

Inside the body (contamination) alpha sources do all the
damage in a very localised area. Beta and Gamma sources on
the other hand are less dangerous inside the body because
they mostly pass straight out without doing much damage.

6. Radiation hazards and safety

Alpha, Beta and Gamma radiation will cheerfully enter living cells and collide with molecules.
These collisions cause ionisation, which damages or destroys the molecules.

Lower doges tend to cause minor damage without killing the cell.

This can give rise to mutant cells which multiply uncontrollably. This is called cancer.

Safety Precautions

Use of lead-lined suils and lead/concrete barriers and thick
lead screens to prevent exposure To x-rays from highly
contaminated areas.

Workers in the nuclear industry or those using x-ray
equipment such as dentists and radiographers wear badges
which have a bit of photographic flim in them,

The film is checked regularly to see if it's rarnished foo
quickly. This would mean the person is getting too much




Additional Physics - Topic 2 & 3 Radioactivity

Bassaleg

$§ ¢ H O 0 L

Key Topics

1. Investigate using secondary sources, the decay of a short-lived
radioactive material and determine its half life.

2. Perform simple calculations involving the activity and half life of
radioactive materials

3. Use physics knowledge to respond to information describing
contemporary uses of radioactive materials, relating to the half life,
penetrating power and biological effects of the radiation e.g.
radioactive tracers, carbon dating, thickness monitoring and

a. cancer treatment.

4. Discuss the scientific and ethical problems associated with the long-
term disposal of radioactive waste materials and appreciate the
problems posed by the uncertainties in the behaviour of these
materials and their containers over thousands of years.

Areas you wish to focus on when revising
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3. The uses of radiation
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Disposal of radioactive waste

Radioactive waste can stay radioactive for thousands of years.

Because the waste can be very dangerous it must be kept safe for a wery long time.

We can keep the waste safe by burying it deep underground in thick containers and sealed in concrete
bunkers.

However we aren't really sure what might happen to that area over a long time.

Other suggested methods include simply dumping it into the sea and launching it into space. These
pose the real threat of contaminating large areas of the globe should the rackets or containers fail.
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Key Topics

1. Know how to use voltmeters and ammeters to measure the voltage
across and current through electrical components.

2. Understand the relationship between current, voltage and
resistance.

3. Select and use the equation: Voltage = current X resistance

4. Know how current changes with voltage for a resistor {or wire) at
constant temperature, a filament lamp and a diode.

Areas you wish fo focus on when revising




1. Connecting Voltmeters and Ammeters in electrical circuits
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2. Relationship between Voltage, Current and Resistance - Ohm's law

Ohm's law states that

"The electrical current (I) flowing in a circuit is proportional to the voltage
(V) and inversely proportional to the resistance (R).”

e.g. For a given Voltage, the bigger the resistance the smaller the current in the circuit,
e.g. For a given Resistance, the bigger the voltage the bigger the current.

3. Ohm's law equation
Voltage
(Volts)

Current Y Resistance
(Amps) (Ohms)

e.q.
For a 30Q resistor carrying a current of 0.12A the voltage is:

Voltage = 0.12A X 30Q
Voitage = 3.6Volts

4. How current behaves in 1 common elecfrlca! components
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Additional Physics - Topic 5 Electrical Safety

A? the end of this topic, indicate the areas that you understand well with green, areas that you are very
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uncertain about in red and colour orange the ones that you are not sure about, Make sure that you are A -

Familiar with the skill areas that you need to cover

Do you
Key Topics Self-
evaluation
box

1. Understand the roles of the live, neutral and earth leads and
insulation in domestic electrical circuits.

2. Know how the earth lead and fuse operate to protect consumers
against fire and electrical shocks.

3. Select and use the equation:
Power = Voltage x Current
to caleulate the current taken by an appliance and hence the correct
fuse required to protect the cable to the appliance.

4. Explain the roles of miniature circuit breakers (m.c.b.) and residual
current devices (r.c.d.) and compare their actions to those of fuses.

5. Discuss how ideas of risk and cost play a part in deciding what
voltage domestic electricity supplies should use and appreciate that
different countries have adopted different voltages.

Areas you wish to focus on when revising




1. Connecting plugs and cables
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2. Earth wires and fuses - Prevent electrical shocks and fires
Earth Wires

iy H develons in which the §

Fuses
1) The fuse has a rating printed on the outside in amps.
2) If the current going through the fuse rises above its rated value,
then the fuse "blows" (it melts) which turns off the appliance.

3. Caiculating fuse ratings - Always use Power = Voltage x Current
Current X Voltage

Power

Hrival goods

4. The roles of m.c.b’s and r.c.d's
Minature circuit breakers:  Act like a fuse,
They prevent fires
They disconnect the power supply if too much current flows

Residual current devices: Act like an Earth wire
They prevent electrical shocks
They switch off the circuit if there is a difference between the
current in the live and neutral wires.

Both m.c.b's and r.c.d's are advantageous as they are very fast acting and can be reset




Additional Physics - Topic 6 Distance, Speed and

Acceleration & Topic 7 Forces
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Key Topics

1.

describe motion using speed, acceleration, speed-time and distance-
time graphs.

select and use the equations:
speed = distance / time
acceleration Jor deceleration] = change in speed / time
in the context of the motion of objects

investigate experimentally, e.g. using an air track and data logger,
or computer simulation, the effect of balanced and unbalanced
forces on an object.

select and use the equation:
resultant force = mass X acceleration

distinguish between the weight and mass of an objcct and use the
approximation that the weight of an object of mass 1 kg is 10 N,

use knowledge of forces and their effects to explain the behaviour
of objects moving through the air, including the concept of terminal
speed.

Areas you wish to focus on when revising
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2. Selecting motion equations

Speed = Distance / Time
(m/s) = (m) (s

Acceleration = (final speed - initial speed) / Time
(m/s%) (m/s) (s)

3. Balanced and Unbalanced forces
Balanced forces - Stationary object remains at rest.
Moving object continues at steady speed.

Unbalanced forces - Stationary object begin to move.
Movmg obJecf changes speed and/or dlrechon‘
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