When answering one of the long answer questions that involve a detailed explanation (and there are marks given for quality of written communication):

· Remember that there is usually one mark for each correct point

· Think about the key words you will need to use

· Check your sentences begin with capital letters, and that the technical words you use are spelt correctly (!)


Example 1

“Describe how the two models of light can be used to explain why light travels through a vacuum, shows interference and is responsible for the Photoelectric Effect”

· Light can be considered to behave as a wave or as photons (particles of energy). This is known as “wave-particle duality”.

· Light can travel through a vacuum because it consists of photons (packets of energy determined by the frequency). The wave model cannot explain how light can travel through a vacuum.

· The interference properties of light can be explained using the wave model of light where constructive and destructive interference between overlapping wave trains occurs. The photon model cannot explain this phenomenon.

· The photoelectric effect can only be explained by the particle nature of matter.  For electrons to be ejected instantaneously from the surface of a material, the incoming photons must have an energy at least equal to the work function of the material.  Photons of less energy (lower frequency) than this amount will not eject electrons directly, no matter how intense the beam is.

Example 2

“Explain why when measuring the Young’s Modulus of a metal (using standard school laboratory equipment), it is essential to use a long thin wire made of the material”

· Metals tend to have a large Young’s Modulus, which means that in order to obtain an easily measureable extension, the stress needs to be high and the strain low.  A high stress can readily be achieved by using a very thin wire (stress = force/area) and loading with masses up to a couple of kg.


· A small strain can be achieved (and produce an easy to measure extension) by using a very long wire (since extension = strain x original length).

· If a short, thick wire were to be used, then a huge load would need to be applied to produce any measurable extension, but even then, the extension would be very small, resulting is a significant percentage error in the measurement of the extension.
Example 3

“Explain how airbags, crumple zones and seat belts reduce the risk of injury to passengers during an accident”

· The greater the force, the more likely the passenger is to be injured.


· The basic principle is that the longer it takes to come to rest, the smaller the acceleration and hence the smaller the decelerating force.


· During an accident, wearing a seat belt means you do not smash into the windscreen/dashboard/steering wheel. Having partially elastic seat belts means it takes longer to come to rest. Your rate of deceleration is thus little slower than that of the car because seat belts are partially elastic.  The effect of the increase in time to come to rest due to crumple zones and stretching seat belts means that there is a reduced deceleration which results in the decelerating force applied to the body being considerably smaller, so the risk of injury is reduced.  Seat belts are also quite wide, so the contact area with the shoulder is large.  The pressure thus exerted on the collar bone (for example) is much lower than it would be if the belts were narrow.  This reduced pressure also reduces the risk of injury.

· The crumple zone is designed to increase the decelerating period, thus reducing the decelerating force on the passenger.  During crumpling, a considerable amount of the kinetic energy of the vehicle is dissipated whilst the decelerating force remains fairly constant due to plastic deformation of the zone. This force is much lower than if there were no crumple zone (the force would increase dramatically shortly after impact).

· The air bag is designed to inflate incredibly quickly on sensing a vehicle impact, and this cushions the passenger, preventing a fatal impact with the steering wheel or dashboard/window.  The air bag deflates very quickly too, preventing the passenger from bouncing off the bag.  If this were to happen, then the momentum change of the passenger would double, and the risk of injury would increase significantly.

