	FOR OFFICIAL USE
	
	
	
	
	C

	Presenting Centre No.
	Subject No.
	Level
	Paper No.
	Group No.
	Marker’s No.
	

	
	
	
	
	
	
	


[image: image1.png]perfectoz)oErs




	
	KU
	PS

	
	
	

	Total Marks
	50
	50


[PHY(SG)10C]  

	NATIONAL QUALIFICATIONS

2010
	Time: 
1 hour 45 minutes
	PHYSICS
STANDARD GRADE

Credit Level

	Estimate Examination Paper
	


	
	Fill in these boxes and read what is printed below.

	
	Full name of school or college
	
	Town
	

	
	
	
	
	

	
	First name and initials
	
	Surname
	

	
	
	
	
	

	
	Date of birth
	
	
	

	
	Day
	Month
	Year
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	Read each question carefully

Attempt all questions.

Write your answers in the space provided on the question paper.

Answer in sentences wherever possible.

Before leaving the examination room you must give this book to the invigilator.  If you do not, you may lose all the marks for this paper.



This test paper must be withdrawn from candidates after the examination and any follow-up discussion of marks/grades awarded. This is to ensure the ‘sight unseen’ status of this paper is maintained for your centre and other schools/colleges during the diet of prelim examinations in 2009/2010. Submission of this test paper for Appeals purposes will assume that these conditions have been applied.
DATA SHEET

Speed of light in materials

	Material
	Speed in m/s

	Air
	3·0 × 108

	Carbon dioxide
	3·0 × 108

	Diamond
	1·2 × 108

	Glass
	2·0 × 108

	Glycerol
	2·1 × 108

	Space
	3·0 × 108

	Water
	2·3 × 108


Gravitational field strengths

	
	Gravitational field strength on the surface in N/kg

	Earth
	 10

	Jupiter
	 26

	Mars
	   4

	Mercury
	   4

	Moon
	       1·6

	Neptune
	  12

	Saturn
	  11

	Sun
	270

	Venus
	    9


Specific latent heat of fusion of materials

	Material
	Specific latent heat of fusion in J/kg

	Alcohol
	0·99 × 105

	Aluminium
	3·95 × 105

	Carbon dioxide
	1·80 × 105

	Copper
	2·05 × 105

	Glycerol
	1·81 × 105

	Lead
	0·25 × 105

	Water
	3·34 × 105


Specific latent heat of vaporisation of materials

	Material
	Specific latent heat of vaporisation in J/kg

	Alcohol
	11·2 × 105

	Carbon dioxide
	    3·77 × 105

	Glycerol
	    8·30 × 105

	Turpentine
	    2·90 × 105

	Water
	22·6 × 105



Speed of sound in materials

	Material
	Speed in m/s

	Aluminium
	5200

	Air
	  340

	Bone
	3000

	Carbon dioxide
	  270

	Glycerol
	1900

	Muscle
	1600

	Steel
	5200

	Tissue
	1500

	Water
	1500


Specific heat capacity of materials

	Material
	Specific heat capacity in J/kgSYMBOL 176 \f "Symbol"C

	Alcohol
	2350

	Aluminium
	  902

	Copper
	  386

	Diamond
	  530

	Glass
	  500

	Glycerol
	2400

	Ice
	2100

	Lead
	  128

	Water
	4180


Melting and boiling points of material

	Materials
	Melting point in SYMBOL 176 \f "Symbol"C
	Boiling point in SYMBOL 176 \f "Symbol"C

	Alcohol
	  SYMBOL 45 \f "Symbol"98
	    65

	Aluminium
	  660
	2470

	Copper
	1077
	2567

	Glycerol
	    18
	  290

	Lead
	  328
	1737

	Turpentine
	  SYMBOL 45 \f "Symbol"10
	 156


SI Prefixes and Multiplication Factors

	Prefix
	Symbol
	Factor

	mega
	M
	1 000 000          =  106

	kilo
	k
	1000                  =  103

	milli
	m
	0·001                 =  10SYMBOL 45 \f "Symbol"3

	micro
	SYMBOL 109 \f "Symbol"
	0·000 001          =  10SYMBOL 45 \f "Symbol"6

	nano
	n
	0·000 000 001   =  10SYMBOL 45 \f "Symbol"9
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	1.
	Microwaves can be used to send information over short distances by the same method as used for radio signals.
	
	
	

	
	
	
	
	

	
	(a)
	The wavelength of the microwave carrier wave in air is 0.060 m.

Calculate the frequency of this wave.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer


	3
	
	

	
	
	
	
	
	

	
	(b)
	Explain what is meant by the term carrier wave.
	
	
	

	
	
	
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(c)
	The effective range of microwave communication is approximately 15 km because microwaves do not diffract enough for larger distances.

Describe what is meant by the term diffract.
	
	
	

	
	
	
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(d)
	Television has a longer wavelength than microwaves.

Explain how this affects their effective range in hilly regions.
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	2
	
	

	
	
	
	[Turn over
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	2.
	The table below gives information about two radio stations.
	
	
	

	
	
	
	
	

	
	Name
	Frequency
	Waveband
	
	
	

	
	Radio Vector
	103 MHz
	F.M.
	
	
	

	
	Radio Garage
	375 kHz
	A.M.
	
	
	

	
	
	
	
	

	
	(a)
	A.M. stands for ‘amplitude modulation’.  Describe how an audio wave is used to change a radio carrier wave to produce an amplitude modulated wave.  You may use a diagram in your explanation.
	
	
	

	
	
	
	
	
	

	
	
	Space for answer
	2
	
	

	
	
	
	
	
	

	
	(b)
	Which of the two radio stations has the carrier wave of shorter wavelength?
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(c)
	These two radio stations are public radio broadcast stations.

Some computer networks use an F.M. wireless radio transmitter.

Explain why the public radio broadcast stations must have a much higher power output than the computer radio transmitter.
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	2
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	2.
	(continued)
	
	
	

	
	
	
	
	

	
	(d)
	Two computers in a wireless network are 15 m apart.

How long does it take for a signal to travel between them?
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	3
	
	

	
	
	
	
	
	

	
	(e)
	The computers are now linked by a fibre optic cable.

State one advantage of linking the computers by fibre optic cable.
	
	
	

	
	
	
	
	
	

	
	
	
	1
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	3.
	An electric heater has a metal case.  The metal case has a wire attached to it.  This wire is the earth wire.
	
	
	

	
	
	
	
	

	
	(a)
	If a fault develops and the live wire touches the metal case the earth wire acts as a safety device.

Explain how the earth wire acts as a safety device in this circumstance.
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	2
	
	

	
	
	
	
	
	

	
	(b)
	When the fire electric fire is operating normally it draws a current of 4.0 A from the mains supply.

Calculate how many coulombs of charge pass through the electric fire in one minute?
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	(c)
	Calculate the power of the fire when it is working normally.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	3
	
	

	
	
	
	
	
	

	
	(d)
	The switch for the fire is in the live wire of the circuit.

Explain why the switch must be connected in the live wire.
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	1
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	4.
	A student is investigating how the current in a resistor is affected by the voltage across it.

The student obtains the following results from her experiment.
	
	
	

	
	
	
	
	

	
	Voltage / V
	Current / mA
	
	
	

	
	1.0
	0.24
	
	
	

	
	2.0
	0.51
	
	
	

	
	3.0
	0.75
	
	
	

	
	4.0
	1.00
	
	
	

	
	5.0
	1.25
	
	
	

	
	
	
	
	

	
	(a)
	Calculate the resistance of the resistor when the voltage is 3.0 V.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	(b)
	Describe what happens to the approximate value for the resistance as the voltage is increased.
	
	
	

	
	
	
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(c)
	An identical resistor is placed in parallel with the resistor and the supply set to 5.0 V.
	
	
	

	
	
	
	
	
	

	
	
	(i)
	State the voltage now across the original resistor.
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	1
	
	

	
	
	
	
	
	
	

	
	
	(ii)
	State the current through the original resistor.
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	1
	
	

	
	
	
	
	
	
	

	
	(d)
	The resistor is connected in series with an LED that is rated at 1.0 mA and 2.0 V.

Calculate the voltage the power supply should be set to so that the LED operates at its rated voltage and current.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
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	5.
	Two resistors are connected together to make a voltage divider.
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	(a)
	Calculate the voltage at point X.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	(b)
	Calculate the current in the two resistors.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	(c)
	The potential divider is to be used as part of a circuit for a frost alarm warning circuit in a car.
	
	
	

	
	
	
	
	
	

	
	
	(i)
	Identify a suitable input device for the frost warning system
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	1
	
	

	
	
	
	
	
	
	

	
	
	(ii)
	Identify a suitable output device for the frost warning system.
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	1
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	6.
	A radioactive tracer is used to find a leak in a long oil pipe that is buried 5 cm below the surface of the soil.

The radioactive tracer contains a small amount of a gamma emitter with a half life of 4.0 hours.
	
	
	

	
	
	
	
	

	
	(a)
	Explain why a gamma emitter is chosen for this job rather than either an alpha or beta emitter.
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	2
	
	

	
	
	
	
	
	

	
	(b)
	Gamma is a type of ionising radiation.

What is meant by the term ionisation?
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	(c)
	At the beginning of the process the activity of the tracer is 48 kBq.

Calculate the activity of the tracer after 12 hours.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	(d)
	Gamma is a member of the electromagnetic spectrum.

Is the wavelength of gamma rays longer or shorter than ultraviolet radiation?
	
	
	

	
	
	
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(e)
	State a detector of ultraviolet radiation.
	
	
	

	
	
	
	
	
	

	
	
	
	1
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	7.
	A student uses a ray box to produce parallel rays of light.  He passes these rays through a lens as shown below.
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	(a)
	On the diagram above, draw a line to show where the student should place a screen to represent the retina of a normally sighted person looking at a distant object.
	1
	
	

	
	
	
	
	
	

	
	(b)
	The student measures the focal length of the lens to be 100 mm.

Calculate the power of the lens.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	(c)
	State whether this lens could be used to correct long sight or short sight.
	
	
	

	
	
	
	1
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	7.
	(continued)
	
	
	

	
	
	
	
	

	
	(d)
	Complete the diagram below to show how three rays of light from the tip of the arrow are brought to focus on the retina by the eye of a normally sighted person.
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	2
	
	

	
	
	
	
	
	

	
	
	[Turn over
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	8.
	The following circuit is used to produce clock pulses.  It is often referred to as an oscillator. 
	
	
	

	
	[image: image7.bmp]

	
	
	

	
	(a)
	Identify gate X.
	
	
	

	
	
	
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(b)
	In the space below draw the truth table for gate X.
	
	
	

	
	
	
	
	
	

	
	
	
	2
	
	

	
	(c)
	Explain how the circuit produces clock pulses.
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	2
	
	

	
	
	
	
	
	

	
	(d)
	This circuit produces clock pulses at 2 Hz.

State two changes that could be made to the circuit either of which would increase the frequency of the pulses.
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	2
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	9.
	A student wishes to calculate the voltage gain of an amplifier.
	
	
	

	
	
	
	
	

	
	(a)
	State the two voltages the student must measure to calculate the voltage gain of the amplifier.
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	2
	
	

	
	
	
	
	
	

	
	(b)
	The amplifier is inserted into a circuit as shown in the block diagram.
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	The CD player has a maximum input voltage of 15 mV and a maximum input current of 2.0 mA.

The speaker has a resistance of 8.0  and a maximum voltage of 4.5 V.
	
	
	

	
	
	
	
	
	

	
	
	(i)
	Calculate the input power of the amplifier.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	
	(ii)
	Calculate the output power of the amplifier.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	
	(iii)
	Calculate the power gain of the amplifier.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	[Turn over
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	10.
	A train is brought to rest using it brakes


The graph below shows the train’s speed from the instant the brakes are applied until it stops.
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	(a)
	Calculate the acceleration of the train
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
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	10.
	(continued)
	
	
	

	
	
	
	
	

	
	(b)
	Calculate the distance travelled by the train from the instant the brakes are applied until it stops.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	(c)
	The train has a mass of 40 000 kg.  Calculate the weight of the train.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	(d)
	Calculate the average unbalanced force acting on the train.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	(e)
	Calculate the work done in bringing the train to rest from 20 m/s.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
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	11.
	An electric motor is shown below.
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	(a)
	Name parts A and B.
	
	
	

	
	
	
	
	
	

	
	
	A
	
	
	

	
	
	
	
	
	

	
	
	B
	2
	
	

	
	
	
	
	
	

	
	(b)
	Explain why carbon brushes are used in this motor.
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(c)
	This motor is used to power an electric car.

The car has a mass of 800 kg and top speed of 30 m/s.

Calculate the maximum kinetic energy of this car.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
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	11.
	(continued)
	
	
	

	
	
	
	
	

	
	(d)
	The car has a braking system that passes the energy converted in the braking process to aluminium discs with a total mass of 8.0 kg.

Calculate the maximum rise in temperature of the aluminium discs as the car brakes from its maximum speed.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	3
	
	

	
	
	
	
	
	

	
	(e)
	Explain why, in practice, the temperature rise of the aluminium discs is less than the value you have calculated in part (d).
	
	
	

	
	
	
	
	
	

	
	
	
	1
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	12.
	Read the following passage carefully.

In some countries local communities are provide with electrical power and heating from small electricity generating stations referred to as combined heat and power stations.

This type of power station generates electricity by burning fossil fuel the same as a conventional thermal power station but the hot water produced is then piped out to local homes, schools and businesses for heating.

These power stations are smaller than normal power stations, their power output is typically 50 kW and opposed to 50 MW but they have a higher overall efficiency.  Their typical efficiency is 80% compared to 50% in conventional power stations.

The electricity produced in conventional power stations is transmitted long distances by increasing the voltage to 400 kV to reduce power losses.  This is done using transformers.  Despite careful design transformers are not 100% efficient. 
	
	
	

	
	
	
	
	

	
	(a)
	Calculate the input power in a conventional power station.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	(b)
	Give two reasons why combine heat and power stations are only suitable for supplying power and heating to small areas.
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	2
	
	

	
	
	
	
	
	

	
	(c)
	Explain how increasing the voltage before transmission of electricity reduces the power losses in long distance cables.
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	2
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	12.
	(continued)
	
	
	

	
	
	
	
	

	
	(d)
	Give two reasons why transformers are not 100% efficient
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	2
	
	

	
	
	
	
	
	

	
	(e)
	State one device suitable for generating electricity from a renewable source of energy in a remote location.
	
	
	

	
	
	
	
	
	

	
	
	
	1
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	13.
	A space probe is sent to the Moon.  The space probe has a mass of 200 kg.  The space probe is launched on the top of a rocket.
	
	
	

	
	
	
	
	

	
	

	
	
	

	
	
	
	
	

	
	(a)
	The space probe is first launched into orbit around the Earth.  The height of the orbit is 20 000 km above the surface of the Earth.

Is the weight of the space probe less than, the same as, or greater than its weight on the surface of the Earth?
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(b)
	The space probe has a rocket motor to control its descent to the surface of the Moon.  At one point on its descent the space probe travels at constant speed.

In the space below, draw a labelled diagram of the space probe showing the forces acting on it.  Indicate clearly the directions in which the forces act.
	
	
	

	
	
	
	
	
	

	
	
	Space for answer
	2
	
	

	
	
	
	
	
	

	
	(c)
	The space probe lands successfully on the Moon.

Calculate the weight of the space probe on the surface of the Moon.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
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	13.
	(continued)
	
	
	

	
	
	
	
	

	
	(d)
	The space probe sends data back to the Earth using a microwave transmitter and curved reflector.

Complete the diagram below to show how the curved reflector is used to produce a parallel beam of microwaves towards the Earth.
	
	
	

	
	
	
	
	
	

	
	
	
	2
	
	

	
	
	
	
	
	

	
	
	[END OF QUESTION PAPER]
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