Intermediate 1 Physics

Learning Outcomes - Whole Course

Movement Learning Outcomes
Forces

· Describe how to use a Newton balance to measure force.

· State that weight is a force and is the Earth’s pull on an object.

· Calculate weight using: weight = mass x 10

· State that the force of friction can oppose the motion of an object.

· Describe one way in which the force of friction can be increased.

· Describe one way in which the force of friction can be decreased.

· State that streamlining reduces the effect of air friction on an object.

· Describe two features of a car which improve streamlining.

· State that equal forces acting in opposite directions on an object are called balanced forces.

· Identify situations where the forces acting on an object are

balanced

not balanced.

· State that when the forces acting on an object are balanced the movement of the object does not change.

· State that when the forces acting on an object are not balanced the speed and/ or direction of movement of the object changes.

Speed and acceleration

· Describe how to measure average speed.

· Calculate average speed using: average. speed =distance/time

· Describe how to measure instantaneous speed.

· Describe the term ‘acceleration’.

Moving objects

· Describe how the effect of a collision increases with the mass and speed of the objects involved.

· State that the change in speed of an object increases with:

(a) the size of the force acting

(b) the time the force acts.

· State that the range of a ball thrown at an angle is affected by:

(a) the speed of the throw

(b) the angle of the throw.

· State that the height a ball rebounds on hitting a surface is affected by:

(a) the speed on impact

(b ) the material of the surface

(c) the material of the ball.
Telecommunications Learning Outcomes
Radio

· State that radio communication does not require wires between transmitter and receiver.

· State that radio signals are waves which transfer energy.

· State that radio signals are transmitted through air at a speed of 300 million metres per second.

· Complete a block diagram of a radio receiver showing in the correct order: the aerial, tuner, decoder, amplifier and loudspeaker.

· Describe in simple terms the function of the aerial, tuner, amplifier and loudspeaker in a radio receiver.

· State that the frequency of a radio signal is the number of waves produced in one second.

· State that frequency is measured in hertz.

· State that a radio station can be identified by the frequency of the signal it transmits.

Television

· State that television signals are radio signals with a higher frequency.

· State that a television station can be identified by the frequency of the signal it transmits.

· Complete a block diagram of a television receiver showing in the correct order: the aerial, tuner, decoders, amplifiers, tube and loudspeaker.

· Describe in simple terms the function of the aerial, tuner, amplifiers, tube and loudspeaker in a television receiver.

· State that mixing red, green and blue light produces all colours seen on a colour television screen.

Satellites

· Describe how satellites are used in communication.

· State that a geostationary satellite stays above the same point on the Earth’s surface.

· State that curved reflectors on receiving aerials make the signal stronger.

· Explain why curved reflectors on receiving aerials make the signal stronger.

Optical fibres

· State that light can be reflected.

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

· State what is meant by an optical fibre.

· State that optical fibres are used in some telecommunication systems.

· State that optical fibres transmit light signals.

· State that signal transmission along an optical fibre takes place at a speed of nearly 200 million metres per second.

· Describe the transmission of the light signal along an optical fibre.

· State that many telecommunication links into the home are by optical fibres.

· Describe one advantage and one disadvantage of using optical fibres for transmission of signals into the home.

The Telephone

· State that in a telephone, coded messages or signals are sent out by a transmitter and are picked up by a receiver.

· State that telephone communication may use electrical signals in metal wires, light signals in optical fibres or radio wave signals in air between transmitter and receiver.

· State that a mobile phone acts as a radio transmitter and receiver.

· State one advantage and one disadvantage of a mobile phone.

· State that the mouthpiece of a telephone is the transmitter and it contains a microphone.

· State that the earpiece of a telephone is the receiver and it contains a loudspeaker.

· State the useful energy changes in

a microphone (sound to electrical)

a loudspeaker (electrical to sound).

· State that a telephone signal in a metal wire is transmitted very quickly, at a speed of almost 300 million metres per second.

· State that fax is the name given to the transmission of documents by telephone communication.

· State one advantage of using fax.

· Describe the effect on the signal pattern displayed on an oscilloscope due to a change in:

loudness of sound

frequency of sound.

Radiations Learning Outcomes

Light

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

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

· State that light can be reflected.

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

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

· Describe one use of optical fibres in medicine.

· Describe the shapes of converging and diverging lenses.

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

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

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

X- rays

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

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

· Describe one use of X- rays in medicine.

· Describe one use of X- rays in industry.

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

Gamma rays

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

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

· State that gamma radiation can pass through most materials.

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

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

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

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

Infrared and ultraviolet

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

· State that infrared radiation is called heat radiation.

· Describe one use of infrared radiation in medicine.

· Describe one non- medical use of infrared radiation.

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

· Describe one use of ultraviolet radiation in medicine.

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

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

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

Sound and Music Learning Outcomes

Sound waves

· State that for sound to be produced an object must vibrate.

· State that sound is a wave which transfers energy.

· State that the frequency of a sound is the number of waves produced in one second.

· State that frequency is measured in hertz.

· State that the higher the pitch of a sound the larger the frequency.

· Identify from oscilloscope traces the signal which would produce:

the louder sound

the higher frequency.

· State that if two sounds are one octave apart, the frequency of one is double the other.

· State that the frequency produced by a vibrating string can be increased by shortening the length of the string and increasing the tightness of the string.

· State that the frequency produced by a vibrating air column can be increased by shortening the length of the air column.

Speed of sound

· Give an example which shows that the speed of sound in air is less than the speed of light in air.

· Describe a method for measuring the speed of sound in air using the relationship between distance, time and speed.

· Calculate the speed of sound using: speed = distance/time.

Using sound

· State that sound can pass through solids, liquids and gases.

· State that sound cannot pass through a vacuum.

· State that the normal range of human hearing is from 20 hertz to 20,000 hertz.

· State that high frequency sounds beyond the range of human hearing are called ultrasounds.

· Give one example of a use of ultrasound in medicine.

· Give one example of a non- medical use of ultrasound.

· State that sound levels are measured in decibels.

· Give two examples of noise pollution.

· State that excessive noise can damage hearing.

Amplified sound

· State that the output signal from an amplifier has the same frequency but a bigger amplitude than the input signal.

· State the function of each of the three major components needed to amplify speech (microphone, amplifier, loudspeaker).

· Define voltage gain of an amplifier in terms of input and output voltages.

· Calculate voltage gain using: gain = Voltageout/Voltagein
· Explain why your recorded voice sounds different to you.

· State the advantages of a compact disc compared to a tape cassette.

Electricity Learning Outcomes

Electric Circuits

· Draw and identify the circuit symbols for a battery, lamp and switch.

· State that a battery is a source of electrical energy.

· State that lamps, heaters and motors convert electrical energy into other forms.

· Describe a series circuit.

· State that an ammeter is used to measure current.

· Draw and identify the circuit symbol for an ammeter.

· Draw a circuit diagram showing the correct position of an ammeter in the circuit.

· State that current is a flow of charge and is measured in amperes.

· State that in a series circuit, the current is the same at all points.

· Describe a parallel circuit.

· State that the sum of currents in two parallel branches is equal to the current drawn from the supply.

· State that a voltmeter is used to measure voltage.

· Draw and identify the circuit symbol for a voltmeter.

· Draw a circuit diagram showing the correct position of a voltmeter in a circuit.

· State that voltage is measured in volts.

· State that the sum of the voltages across components in series is equal to the voltage of the supply.

· State that the voltage across two components in parallel is the same for each component.

Resistance

· Draw and identify the circuit symbol for a resistor and a variable resistor.

· State that resistors convert electrical energy into heat energy.

· State that an ohmmeter is used to measure resistance.

· State that resistance is measured in ohms.

· State that an increase in resistance of a circuit leads to a decrease in the current in the circuit.

· Calculate resistance using: resistance = voltage / current

· Give two practical uses of a variable resistor.

Mains electricity

· State that household wiring connects appliances in parallel so that they receive the same voltage.

· State that the declared value for mains voltage is 230 V.

· Draw and identify the circuit symbol for a fuse.

· Identify live, neutral & earth wires from the colour of their insulation.

· Identify the live, neutral and earth terminals in a plug.

· Explain how a fuse acts as a safety device.

· State that electrical energy costs for the home increase as:

· the power of the appliance increases

· the time of use of the appliance increases.

· Calculate current using: 

· Use the above relationship to determine fuse values.

· State that a circuit breaker is an automatic switch which can be used instead of a fuse.

· State that the human body is a conductor of electricity and that moisture increases its ability to conduct.

· State that the earth wire is a safety device.

· State that electrical appliances, which have the double insulation symbol, do not require an earth wire.

· Explain why connecting too many appliances to a socket is dangerous.

· Explain why situations involving electricity could result in accidents.

· Describe how to make a simple continuity tester.

· Describe how a continuity tester can to identify an open circuit.

Electronics Learning Outcomes

Input, process and output

· State that an electronic system consists of three parts: input, process and output.

· Identify the input, process and output subsystems of an electronic system.

· Draw a block diagram showing the input, process and output 

· State that the microphone, thermistor, LDR and switch are input devices.

· State that a microphone changes sound energy to electrical energy.

· State that the resistance of a thermistor changes with temperature.

· State that the resistance of an LDR decreases as the light gets brighter.

· Identify from a list an appropriate input device for a given application.

· State that an output device changes electrical energy into another form of energy.

· State that loudspeaker, buzzer, lamp, LED and electric motor are output devices.

· State the energy transformations involved for a given output device.

· Identify from a list an appropriate output device for a given application.
Digital logic gates

· Draw and identify the symbols for the AND, OR, and NOT gate.

· State that: high voltage = logic 1; and low voltage = logic 0.

· State that for a NOT gate the output is the opposite of the input.

· State that for an AND gate both inputs must be high for the output to be high.

· State that for an OR gate either input must be high for the output to be high.

· Explain how to use combinations of digital logic gates for control in simple situations.
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