Physics 3 – GCSE Physics Only
Exam sat at the end of your 5th year

MOMENTS & STABILITY

How do forces have a turning effect?

•  The turning effect of a force is called the moment.

•  The size of the moment is given by the equation:

moment = force × perpendicular distance from the

line of action of the force to the axis of rotation

•  The centre of mass of a body is that point at which the mass of the body may be thought to be concentrated.

•  If suspended, a body will come to rest with its centre of mass directly below the point of suspension.

•  The centre of mass of a symmetrical body is along the axis of symmetry.

•  If a body is not turning, the total clockwise moment must be exactly balanced by the total anticlockwise moment about any axis.

•  Recognise the factors that affect the stability of a body.

•  If the line of action of the weight of a body lies outside the base of the body there will be a resultant moment and the body will tend to topple.

CIRCULAR MOTION

What keeps bodies moving in a circle?

•  When a body moves in a circle it continuously accelerates towards the centre of the circle. This acceleration changes the direction of motion of the body, not its speed.

•  The resultant force causing this acceleration is called the centripetal force.

•  The direction of the centripetal force is always towards the centre of the circle.

•  The centripetal force needed to make a body perform circular motion increases as:

–  the mass of the body increases;

–  the speed of the body increases;

–  the radius of the circle decreases.

SATELLITE AND PLANETARY MOTION

What provides the centripetal force for planets and satellites?

•  The Earth, Sun, Moon and all other bodies attract each other with a force called gravity.

•  The bigger the masses of the bodies the bigger the force of gravity between them.

•  As the distance between two bodies increases the force of gravity between them decreases.

•  The orbits of the planets are slightly squashed circles (ellipses) with the Sun quite close to the centre.

•  Gravitational force provides the centripetal force that allows planets and satellites to maintain their circular orbits.

•  The further away an orbiting body is the longer it takes to make a complete orbit.

•  To stay in orbit at a particular distance, smaller bodies, including planets and satellites, must move at a particular speed around larger bodies.

•  Communications satellites are usually put into a geostationary orbit above the equator.

•  Monitoring satellites are usually put into a low polar orbit.

OPTICS

What do mirrors and lenses do to light?

•  The normal is a construction-line perpendicular to the reflecting/refracting surface at the point of incidence.

•  The angle of incidence is equal to the angle of reflection.

•  The nature of an image is defined by its size relative to the object, whether it is upright or inverted relative to the object and whether it is real or virtual.

•  The nature of the image produced by a plane mirror.

•  The nature of the image produced by a convex mirror.

•  The nature of the image produced by a concave mirror for an object placed at different distances from the lens.

•  Refraction at an interface.

•  Refraction by a prism.

•  The nature of the image produced by a diverging lens.

•  The nature of the image produced by a converging lens for an object placed at different distances from the lens.

•  The use of a converging lens in a camera to produce an image of an object on a detecting device (eg film).

SOUND

What is sound? 

•  Sound is caused by mechanical vibrations and travels as a wave.

•  Sounds in the range 20-20 000 Hz can be detected by the human ear.

•  Sound cannot travel through a vacuum.

•  The pitch of a note increases as the frequency increases.

•  The loudness of a note increases as the amplitude of the wave increases.

•  The quality of a note depends upon the waveform.

•  Sound waves can be reflected and refracted.

ULTRASOUND

What is ultrasound and how can it be used?

•  Electronic systems can be used to produce ultrasound waves which have a frequency higher than the upper limit of hearing for humans.

•  Ultrasound waves are partially reflected when they meet a boundary between two different media. The time taken for the reflections to reach a detector is a measure of how far away such a boundary is.

•  Ultrasound waves can be used in industry for cleaning and quality control.

•  Ultrasound waves can be used in medicine for pre-natal scanning.

THE MOTOR EFFECT

How can electricity be used to make things move?

•  When a conductor carrying an electric current is placed in a magnetic field, it may experience a force.

•  The size of the force can be increased by:

–  increasing the strength of the magnetic field

–  increasing the size of the current.

•  The conductor will not experience a force if it is parallel to the magnetic field.

•  The direction of the force is reversed if either the direction of the current or the direction of the magnetic field is reversed.

ELECTRICAL GENERATORS

How do generators work? 

•  If an electrical conductor .cuts. through magnetic field lines, an electrical potential difference is induced across the ends of the conductor.

•  If a magnet is moved into a coil of wire, an electrical potential difference is induced across the ends of the coil.

•  If the wire is part of a complete circuit, a current is induced in the wire.

•  If the direction of motion, or the polarity of the magnet, is reversed, the direction of the induced potential difference and the induced current is reversed.

•  The generator effect also occurs if the magnetic field is stationary and the coil is moved.

•  The size of the induced potential difference increases when:

–  the speed of the movement increases

–  the strength of the magnetic field increases

–  the number of turns on the coil increases

–  the area of the coil is greater.

TRANSFORMERS

How do transformers work? 

•  The basic structure of the transformer.

•  An alternating current in the primary coil produces a changing magnetic field in the iron core and hence in the secondary coil. This induces an alternating potential difference across the ends of the

secondary coil.

•  The potential difference (p.d.) across the primary and secondary coils of a transformer are related by the equation:

p.d. across primary / p.d. across secondary = number of turns on primary / number of turns on secondary

•  In a step-up transformer the potential difference across the secondary coil is greater than the potential difference across the primary coil.

•  In a step-down transformer the potential difference across the secondary coil is less than the potential difference across the primary coil.

•  The uses of step-up and step-down transformers in the National Grid.

