	FOR OFFICIAL USE
	
	
	
	
	G

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

	
	
	
	
	
	
	


[image: image1.png]perfectoz)oErs




	
	KU
	PS

	
	
	

	Total Marks
	40
	40


[PHY(SG)10G]  

	NATIONAL QUALIFICATIONS

2010
	Time: 
1 hour 30 minutes
	PHYSICS
STANDARD GRADE

General 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
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	1.
All questions should answered.

2.
The questions may be answered in any order but all answers must be written clearly and legibly in this book.

3.
For questions 1-3, write down in the space provided, the letter corresponding to the answer you think is correct. There is only one correct answer.
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6.
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This test paper must be withdrawn from candidates after the examination and any follow-up discussion of marks/grades awarded.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.
	
	
	Marks
	KU
	PS

	1.
	A student plays a note on a piano.  The sound is picked up by a microphone which is connected to an oscilloscope.  The following pattern is displayed on the oscilloscope.
	
	
	

	
	
	
	
	

	
	[image: image5.png]perfectoz)oErs





	
	
	

	
	
	
	
	

	
	Without changing the controls of the oscilloscope, the student then plays a lower note more loudly.  
Which of the following shows the pattern displayed on the oscilloscope for this note?
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	B
	
	
	
	

	
	C
	
	
	
	

	
	D
	
	
	
	

	
	E
	
	
	
	

	
	
	
	Answer
	
	1
	
	

	
	
	
	
	

	
	
	
	
	


	
	
	Marks
	KU
	PS

	2.
	The diagrams below show forces acting on moving objects.  Which of the objects is moving at constant speed?
	
	
	

	
	
	
	
	

	
	A
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	Answer
	
	1
	
	

	
	
	
	
	

	
	
	
	
	

	3.
	When a spacecraft re-enters the Earth’s atmosphere, some
	
	
	

	
	
	
	
	

	
	A
	heat energy is transferred to gravitational potential energy
	
	
	

	
	B
	heat energy is transferred to kinetic energy
	
	
	

	
	C
	gravitational potential energy is transferred to heat energy
	
	
	

	
	D
	kinetic energy is transferred to gravitational potential energy
	
	
	

	
	E
	kinetic energy is transferred to heat energy.
	
	
	

	
	
	
	Answer
	
	1
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	4.
	Calum is setting up a wireless network in his house using a wireless router.
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	(a)
	State one advantage of radio communication over communication using cables.
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(b)
	State one disadvantage of using radio communication over communication using cables.
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(c)
	State the speed that radio waves travel in space.
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(d)
	Describe how the speed of the signals in a telephone cable compares to the speed of light in space.
	
	
	

	
	
	
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(e)
	The wireless router transmits on a frequency of 2400 000 000 hertz.
Calculate the wavelength of the waves transmitted by the router.
	
	
	

	
	
	
	
	
	

	
	
	
	2
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	5.
	A state-of-the-art electric toaster uses radiation to produce the perfect slice of toast.
	
	
	

	
	
	
	
	

	
	

	
	
	

	
	
	
	
	

	
	(a)
	State the main energy change in the toaster.
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(b)
	Circle below, the most likely power rating for the toaster.
	
	
	

	
	
	
	
	
	

	
	
	10 W          100 W          1000 W
	1
	
	

	
	
	
	
	
	

	
	(c)
	State the size of fuse required in the toaster.
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(d)
	The toaster has a metal casing.  How many wires does it have in its flex?
	
	
	

	
	
	
	1
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	6.
	The circuit shown below is used to test fuses.
	
	
	

	
	
	
	
	

	
	

	
	
	

	
	
	
	
	

	
	(a)
	Label the four components shown in the diagram to indicate what they are.
	2
	
	

	
	
	
	
	
	

	
	(b)
	Complete the diagram with the correct missing component.
	1
	
	

	
	
	
	
	
	

	
	(c)
	State one other use of a variable resistor.
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(d)
	The voltage across the variable resistor is 12 volts and the current in it is 0·60 amperes.  Calculate its resistance.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer

	2
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	7.
	An amplifier and its input and output signals are shown below.
	
	
	

	
	
	
	
	

	
	

	
	
	

	
	
	
	
	

	
	(a)
	State two applications in which an amplifier is used.
	
	
	

	
	
	
	
	
	

	
	
	
	2
	
	

	
	
	
	
	
	

	
	(b)
	State whether the signals above are analogue or digital.
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(c)
	The input signal is 0·50 volts and the output signal is 10 volts.

Calculate the voltage gain of the amplifier.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	(d)
	State how the frequency of the output signal compares to that of the input signal.
	
	
	

	
	
	
	
	
	

	
	
	
	1
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	8.
	Smoke alarms contain a smoke detector which is used to set off an audible alarm when there is a fire.  To check the smoke alarm is working its test switch should be pressed once a week.
	
	
	

	
	
	
	
	

	
	


	
	
	

	
	
	
	
	

	
	(a)
	At a distance of 3 metres the sound level of the alarm is 85 decibels. 
State whether or not this sound level is above the pain threshold.
	
	
	

	
	
	
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(b)
	(i)
	The smoke detector contains a source of ionising radiation. 

State the three types of ionising radiation.
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	1
	
	

	
	
	
	
	
	

	
	
	(ii)
	Complete the table showing the range and absorption of the three types of radiation.
	
	
	

	
	
	
	
	
	

	
	
	

	3
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	8.
	(continued)
	
	
	

	
	
	
	
	
	

	
	(c)
	The logic gate shown below is used in the smoke alarm.
	
	
	

	
	
	
	
	
	

	
	
	

	
	
	

	
	
	
	
	
	

	
	
	(i)
	State the name of this type of logic gate.
	
	
	

	
	
	
	
	1
	
	

	
	
	
	
	
	

	
	
	(ii)
	State the two input devices connected to the logic gate in the smoke alarm.
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	2
	
	

	
	
	
	
	
	

	
	
	(iii)
	State a suitable output device for the smoke alarm.
	
	
	

	
	
	
	
	1
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	9.
	A skier skies down a slope as shown below.
	
	
	

	
	
	
	
	

	
	

	
	
	

	
	
	
	
	

	
	(a)
	The slope is 500 m long and it takes the skier 25 s to reach the bottom.

Calculate the average speed of the skier.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	

	
	(b)
	The skier starts from rest and accelerates uniformly for the first half of his journey down the slope.  The forces on the skier are then balanced on the rest of his journey down the slope

Sketch a speed-time graph for the skier’s journey down the slope.  Numerical values are not required on the axes.
	
	
	

	
	
	
	
	
	

	
	
	Space for answer
	3
	
	

	
	
	
	
	
	

	
	(c)
	Describe one thing the skier could do to make his speed greater as he travels down the slope.
	
	
	

	
	
	
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	


	
	
	Marks
	KU
	PS

	9.
	(continued)
	
	
	

	
	
	
	
	
	

	
	(d)
	The mass of the skier is 50 kilograms.  At the end of his journey a frictional force of 250 newtons brings the skier to a stop

Calculate the acceleration of the skier as he stops.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	

	
	
	
	[Turn over
	
	
	


	
	
	Marks
	KU
	PS

	10.
	Information about a number of cars is shown below.
	
	
	

	
	
	
	
	

	
	

	
	
	

	
	
	
	
	

	
	(a)
	The electric cars charge up from the mains electricity supply.

State whether this supply is a.c. or d.c.
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(b)
	The electric motor in an electric car is an application of the magnetic effect of a current.

State two other applications of the magnetic effect of a current.
	
	
	

	
	
	
	
	
	

	
	
	
	2
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	10.
	(continued)
	
	
	

	
	
	
	
	
	

	
	(c)
	Calculate the time the Th!nk City can be driven for at its tops speed before it runs out of energy.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	(d)
	The Th!nk City uses 50 kW when running at top speed.

Calculate how many kW h of electrical energy that can be stored in the batteries in the Th!ink City.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	

	
	(e)
	The cost of one kW h of electricity costs 10 p.  Calculate the cost of fully charging a Th!ink City.
	
	
	

	
	
	
	
	
	

	
	
	Space for working and answer
	2
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	11.
	Kirsten rides on a rollercoaster with her family at an amusement park.
	
	
	

	
	
	
	
	

	
	[image: image2.jpg]



	
	
	

	
	
	
	
	

	
	(a)
	State the type of energy the rollercoaster has at the top of the track.
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(b)
	State the type of energy the rollercoaster has at the bottom of a steep drop in the track.
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(c)
	Some energy is “lost” as the rollercoaster drops down the track.  State what happens to this “lost” energy.
	
	
	

	
	
	
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(d)
	(i)
	The rollercoaster has a mass of 500 kilograms.  The highest point in the track is 60 metres above the lowest point on the track.

Calculate the potential energy gained by the rollercoaster as it is pulled from the lowest point to the highest point on the track.
	
	
	

	
	
	
	
	
	
	

	
	
	
	Space for working and answer
	2
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	11.
	(d) (continued)
	
	
	

	
	
	
	
	

	
	
	(ii)
	A force of 3000 newtons is used to pull the rollercoaster up the slope from the lowest point to the highest point on the track.
Calculate the length of the slope.
	
	
	

	
	
	
	
	
	
	

	
	
	
	Space for working and answer
	2
	
	

	
	
	
	
	
	
	

	
	
	(iii)
	An electric winch is used to pull the rollercoaster up the slope in a time of 2 minutes.

Calculate the useful power output of the electric winch.
	
	
	

	
	
	
	
	
	
	

	
	
	
	Space for working and answer
	2
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	12.
	Coal-fired power stations generate electricity by burning coal in a boiler to heat water to produce steam.  The steam, at tremendous pressure, flows into a turbine which spins a generator.  The steam is cooled, condensed back into water, and returned to the boiler to start the process all over again.
	
	
	

	
	
	
	
	

	
	

	
	
	

	
	
	
	
	

	
	(a)
	State the main energy change which takes place in the:
	
	
	

	
	
	
	
	
	

	
	
	(i)
	boiler;
	
	
	

	
	
	
	
	1
	
	

	
	
	
	
	
	

	
	
	(ii)
	turbine;
	
	
	

	
	
	
	
	1
	
	

	
	
	
	
	
	

	
	
	(iii)
	generator.
	
	
	

	
	
	
	
	1
	
	

	
	
	
	
	
	

	
	(b)
	Is coal a renewable or non-renewable energy source?
	
	
	

	
	
	
	1
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	12.
	(continued)
	
	
	

	
	
	
	
	

	
	(c)
	(i)
	Describe how a transformer is constructed.  You may use a diagram as part of your answer.
	
	
	

	
	
	
	
	
	
	

	
	
	
	Space for answer
	2
	
	

	
	
	
	
	
	
	

	
	
	(ii)
	The input voltage to the transformer is 25 kV and the output voltage from the transformer is 250 kV.  The primary coil in the transformer has 600 turns.

Calculate the number of turns in the secondary coil in the transformer.
	
	
	

	
	
	
	
	
	
	

	
	
	
	Space for answer
	2
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	13.
	The universe contains over 100 billion galaxies. A galaxy is a group of billions of stars. Our own galaxy is called the Milky Way, and it contains about 100 billion stars, including our Sun. The Sun is at the centre of the solar system.
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	(a)
	State the name of two planets in the solar system.
	
	
	

	
	
	
	2
	
	

	
	
	
	
	
	

	
	(b)
	State the names of two planets which have moons orbiting them.
	
	
	

	
	
	
	2
	
	

	
	
	
	
	
	

	
	(c)
	State how long it takes light from the Sun to reach the Earth.
	
	
	

	
	
	
	1
	
	

	
	
	
	
	
	

	
	(d)
	A refracting telescope is shown in the diagram below.
	
	
	

	
	
	
	
	
	

	
	
	

	
	
	

	
	
	
	
	
	

	
	
	(i)
	Label the objective lens and the eyepiece lens on the diagram above.
	2
	
	

	
	
	
	
	
	
	

	
	
	(ii)
	Explain why you should not look directly at the Sun through a telescope.
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	1
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	13.
	(continued)
	
	
	

	
	
	
	
	
	

	
	(e)
	Parts of the electromagnetic spectrum are shown in the diagram below.
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	(i)
	State the colours of the visible spectrum.
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	2
	
	

	
	
	
	
	
	
	

	
	
	(ii)
	Describe how astronomers determine the elements found in stars.
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	2
	
	

	
	
	
	
	
	
	

	
	
	
	[END OF QUESTION PAPER]
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	YOU MAY USE THE SPACE ON THIS PAGE TO REWRITE ANY ANSWER YOU HAVE DECIDED TO CHANGE IN THE MAIN PART OF THE ANSWER BOOKLET.  TAKE CARE TO WRITE IN CAREFULLY THE APPROPRIATE QUESTION NUMBER.
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