1	A musical note played by a clarinet is recorded. The signal is shown in the diagram with the time-scale indicated.
       [image: Clarinet frequency diagram]
	What is the fundamental frequency of the note played by the clarinet, expressed to two significant figures?
A	77 Hz
B	120 Hz
C	230 Hz
D	2200 Hz
Your answer	[image: ]									[1]


2	A sound signal is to be digitised for high quality reproduction.
Which of the following statements is/are true?
1	The sound signal should be sampled at half the highest frequency present in the signal.
2	The bits per sample determine the resolution of the signal amplitude.
3	Noise on a digital signal is less problematic than on an analogue signal.

A	1, 2 and 3
B	Only 1 and 2
C	Only 2 and 3
D	Only 1
Your answer	[image: ]									[1]
3	A digital camera has 8 megapixels. Each pixel codes 14 bits of information. A photographer requires a memory card which could hold 120 images.
What is the minimum capacity of the card that they should purchase?
A	1.7 Mbyte
B	13 Mbyte
C	1.7 Gbyte
D	13 Gbyte

Your answer	[image: ]									[1]



4	A current of 3 μA flows through a resistor for 1.5 minutes.
How much charge flows through the resistor during this time?
A	4.5 × 10–6 C
B	2.7 × 10–4 C
C	4.5 × 10–3 C
D	2.7 × 10–1 C

Your answer	[image: ]									[1]



5	Two electrical heating coils L and M are made from wires of the same material. The wires are of equal length but different diameters. L runs at twice the voltage of M but both coils dissipate the same power.
What is the correct conductance ratio for the two coils GL / GM?
A	
B	
C	2
D	4

Your answer	[image: ]									[1]
6	A student correctly uses an ammeter and a voltmeter to measure the resistance of a component. She obtains the readings I = 0.38 ± 0.02 A and V = 11.75 ± 0.01 V.
What is the best estimate for the resistance value and its uncertainty?
A	30.9 ± 1.6 Ω
B	30.92 ± 1.63 Ω
C	30.92 ± 0.03 Ω
D	31 ± 2 Ω

Your answer	[image: ]									[1]


7	A graph is produced of linear force F (y-axis) against extension x (x-axis) for a metal wire of length L and cross-sectional area A. A second wire of the same material has length 4L and cross-sectional area 4A.
[image: ]
The gradient k = F/x for the second wire will be how many times that for the first wire?
A	1
B	4
C	8
D	16

Your answer	[image: ]									[1]




8	Ceramics are brittle materials.
Which of the following statements is/are true?
1	Slip is prevented in ceramics by impurity atoms pinning dislocations.
2	Cracks spread because stress is concentrated at the crack tip.
3	The atoms in the material are bonded in random positions and there are no slip planes.

A	1, 2 and 3
B	Only 1 and 2
C	Only 2 and 3
D	Only 1

Your answer	[image: ]									[1]
















The circuit in Fig. 9.1 below is referred to in both question 9 and 10.
[image: Circuit diagram]
Fig. 9.1

9	The switch in this circuit is open.
What is the potential difference across the 100 Ω resistor?
A	1.5 V
B	2.0 V
C	4.5 V
D	6.0 V

Your answer	[image: ]									[1]


10	The switch in Fig. 9.1 is now closed.
What is the power dissipated in the 100 Ω resistor?
A	0.012 W
B	0.027 W
C	0.040 W
D	0.090 W

Your answer	[image: ]									[1]
11	Fig. 27.1 shows a graph of the force against compression for a compression spring.


force / N






compression / m

Fig. 27.1
	State the relationship between force and compression shown by the data in Fig.27.1.
	…….…………………………………………………………………………..…………….........
	..…………………………………………………………………………..……………………….
	…………………………………………………………………………..…………………..   [1]














12	This question is about the properties and microscopic structure of metal wire. Fig. 5.1 shows a graph of force against extension for a steel wire.
[image: ]extension / mm
force / N

Fig. 5.1
	
	State how the graph shows that the wire is behaving elastically.
	……………………………………………………………………………………………………
	………………………………………………………………………………………………   [1]













13 	This question is about an experiment performed in AS physics to determine the internal resistance of a battery (two cells combined in series). The experiment can be set up as shown in Fig. 6.1.
[image: ]
Fig. 6.1
	Measurements of p.d. V and current I for a range of values of resistors R are taken in order to determine a value for the combined internal resistance of the cells.
	In planning the experiment it is important to select suitable equipment.
(a) Explain why the following equipment was chosen

	• 	A voltmeter with very high internal resistance.
	• 	An ammeter with negligible internal resistance.
		…………………………………………………………………………………..…………
		……………………………………………………………………………………...………
		……………………………………………………………………………………………...
		……………………………………………………………………………………..…   [2]
	
	(b) 	A student suggests that using much higher value resistors will improve the quality of measurements by reducing the uncertainty in the current readings.
		Comment on this suggestion. Explain your reasoning.
		………………………………………………………………………………..……………
		……………………………………………………………………………………..………
		…………………………………………………………………………………..………...
		…………………………………………………………………………………………..…
		…………………………………………………………………………………………  [3]

	(c) 	Data obtained from the experiment on page 8 is given in the table below
	p.d. / V
	I /mA

	2.86
	286

	2.82
	352

	2.78
	462

	2.66
	666

	2.40
	1200



		Plot a graph of the values on Fig. 6.2. Draw a suitable line.
	
	[image: ]
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[2]
	The equation relating p.d. V and current is 
	V = ɛ – Ir
	Where ɛ is the e.m.f. of the battery and r is the internal resistance of the battery.
	(d)	Use the graph to determine a value for the e.m.f. ɛ for the cells. Show your working clearly and include the unit in your answer.







e.m.f. ɛ = ………………….. [2]

	(e)	Determine a value for the internal resistance.







internal resistance = ………………….. Ω [3]

	




	(f)	A student suggests three possible variations to extend the experiment.
		1)	Adding a switch into the circuit so that the circuit can be disconnected between readings.
		2) 	Adding another cell.
		3) 	Reversing one of the cells.
		Discuss the effect that each of these three suggested changes would have on the accuracy of the experiment, the uncertainty of measurement and the data collected.
		……………………………………………………………………………………………
		……………………………………………………………………………………………
		……………………………………………………………………………………………
		……………………………………………………………………………………………
		……………………………………………………………………………………………
		……………………………………………………………………………………………
		……………………………………………………………………………………………
		……………………………………………………………………………………………
		……………………………………………………………………………………………
		……………………………………………………………………………………………
		……………………………………………………………………………………………
		……………………………………………………………………………………………
		……………………………………………………………………………………………
		……………………………………………………………………………………………
		………………………………………………………………………………………   [6]







14	A camera lens has a focal length of 0.20 m.
	(a)	Calculate the power of the lens in dioptres. Make your method clear.





power of lens = ...................................................... D [2]

(b) Light waves with a curvature of –0.4 dioptres are incident on this lens.
		Calculate the curvature of the waves leaving the lens.
		Make your method clear.





curvature of waves leaving lens = ...................................................... D [2]


15 	Here is a list of units.
			m–1           m–2           m–3           kg m–3           s–1
	Choose the correct unit for the following quantities:
	frequency .............................................
	lens power .............................................
	charge carrier density .............................................
[3]

16 	A single musical note is played on an oboe.
[image: ]
Fig. 2.1
	Fig. 2.1 shows the waveform of the note over a time interval of about 40 ms.
	(a)	State how the waveform shows that the note has a definite pitch (fundamental frequency) but that it also contains more than one frequency component.







[2]

	(b)	Calculate the frequency of the largest amplitude component of the note.







frequency = .................................................... Hz [1]


17 	Here is a list of orders of magnitude.
		106           103           1           10–3           10–6
	State the best estimate for
	(a) 	the density in kg m–3 of wood .............................
	(b) 	the mass in kg of a 1 mm diameter raindrop .............................
	(c) 	the wavelength in m of infra red radiation just beyond the visible spectrum 
		.............................
[3]




















18 	This question is about the article Simple measurements using a temperature sensor.
[image: ]
Fig. 11.1

	(a) 	Calculate the average sensitivity of each sensor shown in Fig. 11.1 over the range 10° to 20°C.



sensitivity of sensor A = ....................................... unit ...............



sensitivity of sensor B = ...................................... unit ...............
    [3]	





	(b) 	(i) 	The voltmeter used to record the p.d. across sensor B reads to the nearest 0.1 mV. Show that the resolution of the sensor is about 0.04°C.




[2]
		(ii) 	In an experiment to measure the change of water temperature in a bath, sensor B records a change of output of 100 mV.
			Calculate the overall temperature change. Give your answer to an appropriate number of significant figures.




temperature change = .................................................... °C [2]

[Total Marks: 50]
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