Solutions to the 2013 Sample VCE Physics Exam Paper

Suggested Marking Scheme in italics.  Consequentials are indicated as “Conseq on 1”

(Revised September 2013)

The Sample paper is a compilation of extracts from previous papers.  See below for details of the sources.

These suggested solutions have been compiled from solutions to these previous papers prepared by the AIP (Vic Branch) Education Committee.  Their purpose is to assist teachers and students when using this sample exam paper as a revision exercise.

The average and maximum scores, and the average as a percentage from the previous papers are included at the end of the each solution in square brackets.  Note: there are few questions were the maximum scores have been changed.  For the multiple choice questions of the Detailed Studies, the percentage choosing each answer, the percentage and any comment on significant distracters is in a table at the end of each Detailed Study.

Every effort has been made to check the solutions for errors and typos.

Motion in one and two dimensions

1a
2.7 m/s
By conservation of momentum, momentum before = momentum after, 80 x 4 = (80 + 40) x v (1), v = 320 / 120 = 2.66 m/s (1) [1.7/2, 85%]

1b
Inelastic
KE before = ½ mv2 = ½ x 80 x (4.0)2 = 640 J (1).  KE after = ½ x 120 x (2.66)2 = 427 J (1).The KE after is less than KE before, so the collision is inelastic.(1) [2.4/3, 80%]  Now out of 2 marks.

2.
2.56 x 103 N
Net force = mv2/r  (1) = 250 x 32.02 / 100 = 2560 N (1) [1.8/2, 90%]
3a
500 N/m
Gain in KE = Stored Spring Potential Energy; ½ mv2 = ½ kx2. (1)

½ x 0.20 x 5.02 = ½ x k x 0.12; k = 500 N/m (1) [1.1/2, 55%]
3b
1.0 N
Work done by friction = Loss in KE (1). F x 2.5 = ½ x 0.20 x 5.02; F = 1.0 N (1) [1.3/2, 65%]
4a
600 N
The apparent weight is the size of the reaction force. (1)   Reaction force acts upwards, the weight force acts downwards, the net force equals the difference, but the acceleration is zero, as is the net force.  So the reaction force equals the weight force.  The apparent weight equals the weight = mg = 60 x 10 = 600 N (1) [1.3/2, 65%] Now worth one mark.

4b
480 N
The acceleration is 2.0 m/s2 downwards, so the weight force exceeds the reaction force.  mg – N = ma,  (1) so now N = mg – ma 



N = 60 x (10 – 2) = 60 x 8 = 480 N (1) [1.4/3, 47%]
4c
Apparent weightlessness is the condition of feeling as if you have no weight (1).  The force that gives us the experience of our own weight is the reaction from the surface we are in contact with.  If the reaction force is zero, then you will feel weightless.  Your gravitational weight force is the Force by the Earth on You (1), the reaction force is the Force by the Surface on You (1).  In free fall, your acceleration is equal to the gravitational field strength, in this case, 9.8 m/s2.  Hence, in the expression, mg – N = ma, a = g, which means that N = 0 and you will feel weightless. (1) [2.2/4, 55%] Now out of 3 marks.

5a
45 m
Vertically: Initial velocity = 60 sin 300 = 30 m/s up (1), a = -10, v = 0, d = ?  Using v2 = u2 + 2ad (1), d = 30 x 30 / (2 x 10)  (1) = 45 m. (1) Alternatively with initial velocity = 30 m/s, accel’n = -10 m/s2, so time to max height is 3.0 s.  Dist = Average velocity x time = [(30+ 0 )/2] x 3.0 = 15 x 3 = 45 m [3.1/4, 78%] Now out of 3 marks.
5b
135 m
Vertically: Initial velocity = 30 m/s, a = -10, t = 9.0, d = ?  Using d = ut + ½ at2 (1), d = 30 x 9 + ½ x 10 x 9.02 (1) = -135m, 135m below starting position. (1) [1.6/3, 53%]
6a
17 N
Resultant or Net force = 22 – mg (1)  = 22 – 0.5 x 10 = 22 – 5 = 17 N (1)
6b
33 Ns
Impulse = Force by rocket x time = 22 x 1.5 (1) = 33 Ns. (1)
6c
38 m
Net force = 17 N, so the acceleration = F/m = 17/0.5 = 34 m/s2. (1)   u = 0, a = 34, t = 1.5, s = ? using s = ut + ½at2, s = 0 + ½ x 34 x 1.52 = 38.25 m (1)
7
8.4 m/s
At minimum speed, there is no reaction force from the rails, so the only force acting is the weight force downwards (1).  mg = mv2/r, v2 = (gr) (1)


v = sqrt( 10 x 7.0) = 8.4 m/s. (1) [2.0/3, 67%]
8a
Arrow from Jason 2 to Earth.  There is only one force acting on the satellite. [0.8/2, 40%]. 


Now worth one mark.

8b
1.53 x 104 s
Using GMm/R2 = m42R/T2 (1), T2 = 42R3/GM (1). Use M = 5.98 x 1024 kg, 



T = 1.53 x 104 s (1) . [1.9/3, 63%]
8c
5.54 x 103 m/s
Speed = 2R/T= 2 x 1.35 x 107 / (1.53 x 104) = 5544 m/s  Conseq on 8b

Electronics and photonics

9a
6.0 V
V = 14 x [30 / (30 + 40)] (1) = 6.0 V (1) [1.7/2, 85%]

9b
1.6 W
P = V2/R = (14 – 6.0)2/40 (1) = 82/40 (1) = 1.6 W (1), Conseq on 9a.  Alternatively find I using voltage across 30 ohm resistor, then use P = I2R with total resistance. [2.2/3, 73%]  Now out of 2 marks.
9c
230 mA
Resistance of parallel combination = 1 / (1/40 + 1/20) = 40/3 ohms (1).  Total resistance = 40/3 + 30 = 130/3 (1).  Current = V/Rtot = 10 x 3/130 = 0.23 A  = 230 mA (1) [2.4/3, 80%]
10a
50 mA
Voltage drop across diodes = 3 x 3.0 = 9.0 V .  Voltage across R2 = 12 – 9.0 = 3.0 V (1), so current through R2 = 3.0 / 60 = 0.050 amp = 50 mA (1) . 


[1.4/3, 47%]  Now out of 2 marks.
10b
Off: 1, 2, 3 On 4, 5, 6.  With LED2 reversed, LED2 will not glow, nor will LED1 and LED3, but the others will still glow. [1.5/2, 75%]
11a
(-) 300, 
Voltage gain = size of the gradient of the voltage graph = 3 V / 10 mV (1) 


Inverting
Voltage gain = 300. (1) - 300 is also accepted.   Gradient is negative so inverting[1.6/2, 80%]  Now out of 3 marks
11b
The amplifier is an inverting amplifier, so the graph will be below the time axis in the first section and above it in the second section (1).  From the graph the amplifier starts to clip the output voltage at 9.0 V (1), when the input voltage is 30 mV (1).  The input voltage rises very quickly to 30 mV, so the output voltage graph will start at zero and then drop very quickly to -9.0 V, hold that value until just before 0.01 s, then rises back to zero, through to +9.0 shortly after 0.01 s.  The voltage stays at +9.0V until just before 0.02 s , when the graph returns to zero. [2.4/3, 80%]
12
B, A, C, B
P: the audio signal, so B; Q: the carrier signal, so A; R: the modulated signal, so C; S: the audio signal again, so B. [1.0/2, 50%]
13a
5 kohms
From the graph at Temp = 500 C, R = 5000 ohms. [0.94/1, 94%]
13b
1000 ohms
At 250 C, thermistor resistance = 500 ohms (1).  Voltage across variable resistor = 8.0 V and voltage across thermistor = 4.0 V.  Using the voltage divider expression for the thermistor, 4.0 = 12 x [500 /(500 + R)]. (1)


Solving for R gives R = 1000 ohms (1). [2.0/3, 67%]
13c
Increase.
A lower temperature means a higher thermistor resistance (1).  For the voltage across the variable resistor to remain at 8.0 V, the ratio of the resistors must be unchanged (1).  So if the thermistor resistance increases, the resistance of the variable resistor must also increase. (1) [1.8/3, 60%]
Electric Power

14a
Conventional current is up the front of each loop, so, using the right hand grip rule, the magnetic field inside the solenoid is to the left (1).  The lines should go through the solenoid, then go around it on the outside, either on top or below.  The arrows on the lines inside the solenoid should be to the left and arrows on lines above and below should be to the right (1). [1.3/2, 65%]
14b
Zero (1)
The magnetic field inside the solenoid is parallel to the loop and does not pass through it. (1). Ignore the field due to the current in th loop itself. [0.9/2, 85%]
14c
Down (1)
Using Hand rule, Field to the left, current from Q to P, so Force is down.



[0.7/1, 70%]
14d
0.024 N
Using F = nBIl, F = 3 x 5.0 x 10-2 x 4.0 x 4.0 x 10-2 (1) = 0.024 N (1) [1.4/2, 70%]

14e
Zero (1)
Current is parallel to the magnetic field. (1) [1.4/2, 70%]
15a
A (2)
When the flux is at a maximum, the induced voltage is zero (A or B).  When the flux is passing through zero, the voltage is a maximum (A or B).  The voltage for decreasing flux will have the opposite polarity to that for increasing flux (A). [1.5/2, 75%]
15b
Slip rings are shown in Figure 3, two are required, each ring stays connected to either P or Q through out the cycle. (1)  A split ring is one ring with two gaps, it would swap the connection to P and Q twice every cycle. (1)  Slip rings produce AC, a split ring produces DC. (1) 


[1.9/3, 63%]
16a
For 0 - 1 sec, the magnetic field to the right is increasing, so the induced magnetic field is to the left, and the current flows from P to Q.  As the change is rapid, the current is large and so is the voltage reading.  For 1 - 2 sec, the magnetic field is constant, so voltage is zero.  For 2 - 4 sec the magnetic field is decreasing slowly, so the induced magnetic field is to the right and the voltage have the opposite polarity to the voltage for 0 - 1 s and also will be smaller in magnitude but last for twice as long. [0.8/2, 40%]
16b
Faraday's law for magnitude, Lenz' law for direction.  The combined law is also known as Neumann's Law. [0.5/1, 50%]
16c
3.0 V
Induced EMF = N x Change in flux / Change in time 



Induced EMF = 120 x 3.0 x 10-4 / (0.012). (1)  = 3.0 V. (1)  [1.6/2, 80%]

16d
Q to P
See Q'n 8.  The magnetic field to the right is decreasing, so the induced magnetic field is to the right (1) and using the right hand grip rule, the induced current will be from Q to P. (1)  [1/2, 50%]

17a
12.5 Hz
Period = 80 ms (1), Frequency = 1/(80 x 10-3) (1) = 12.5 Hz (1)
17b
57 V
RMS voltage = Peak voltage / Square root of 2 = 
[image: image1.wmf]2

80

 (1) = 56.6 = 57 V (1)
18a
As the T'n lines have a resistance, there will be a voltage drop across each of them. (1)  This means that the globe will have less than 2.0 V across it and it will not glow as brightly as expected. (1) [1.3/2, 65%]
18b
14.5 V
Using P = VI, the current through globe, I = 5.0 / 2.0 = 2.5 amp. (1)  Using V = IR, the Voltage drop across T'n lines, V = 2.5 x (2.5 + 2.5) = 12.5 V. (1)  Voltage of power supply = 12.5 + 2.0 = 14.5 V (1) [1.4/3, 47%]  Now out of 2 marks.

18c
31 W
Power loss = I2R = 2.5 x 2.5 x 5.0 (1) = 31.25 W (1) [1/2, 50%]
18d
Transformers can step up the voltage and step down the current. (1)   With a smaller current there will be less power lost. (1) [0.8/2, 40%]  Now out of 3 marks.

18e
D
V peak = Sqrt (2) x V rms = 1.414 x 20.8 = 29.4 V, 



V peak to peak = 58.8 V (2) [1.3/2, 65%]
18f
146 turns
Step down so number of turns = 1460 / 10 = 146. (1) [0.9/1, 90%]
18g
0.31 W
A turns ratio of 10 reduces the power loss by a factor of 10 x 10 (2) from 31 to 0.31 W. (1)  Conseq on Q'n 18c



Alternatively, Current in globe - 2.5 amp, so current in T'n lines = 1/10 x 2.5 = 0.25 amp (1).  Power loss is now 0.25 x 0.25 x 5.0 (1) = 0.31 W. (1) [1.4/3, 47%]
Interactions of Light and matter

19
Double slit Interference of light experiment by Thomas Young (1) .  


The experiment showed that light produced a pattern of light and dark lines formed by constructive and destructive interference by superposition of waves (1) .  Particle model predicts sharp shadows, which are not observed. (1) [2.1/3, 70%]
20
No. 2 (1)
The particles of light called photons have an energy that depends only on the frequency of the light (E = hf). (1).  Also increased intensity means more photons, each with the same energy. (1) [1.1/3, 37%]
21a
2.14 eV
E = hf = hc/ = 4.14 x 10-15 x 3.0 x 108 / (580 x 10-9) (1) = 2.14 eV (1) 



[1.6/2, 80%]
21b
1450 nm
The path difference to Y is an extra half wavelength, so it is 1160 + 290 nm (1)


path diff to Y = 1450 nm (1) [1/2, 50%]
22a
D
As in Q'n 2 increased intensity means more photons, each with the same energy, so the max KE of the electrons will be unchanged.  The graphs will overlap. (2) [1.3/2, 65%]  Now worth one mark.

22b
A
A smaller work function means a smaller Y intercept, hence A (1).  Alternatively, with a smaller work function the max KE of the ejected electrons will be greater for each frequency. (1) The gradient is also unchanged. [2/3, 67%]

23a
0.049 nm
Using p = h/ ,  = h/mv = 6.63 x 10-34 / (9.1 x 10-31 x 1.5 x 107) (1) 



 = 4.852 x 10-11  m.   = 0.049 nm. (1) [1.3/2, 65%]
23b
A
Greater speed means larger momentum and a smaller wavelength, (1) and so a smaller spacing between diffraction lines.  [1/2, 50%]
23c
Spacing depends on wavelength.  Both X-rays and electrons have a wavelength.  A similar pattern means similar wavelengths. (1) [1.2/2, 60%]
23d
25keV
For electrons p = h/, and E = p2 /2m. so  = h / sqrt(2mE) =  0.0050 nm. (1)  The wavelengths of the electron and the X-rays are the same so the photon energy is



given by E = hc/  (1) = 25 keV. (1) [0.6/3, 20%]
24
n = 4 to n = 2
E= hc/ = 4.14 x 10-15 x 3.0 x 108 / (478 x 10-9) = 2.6 eV.  



From n = 4 to n = 2. (2) [1.2/2, 60%]
Einstein’s special relativity

1. C
In Jim’s frame distance = 1.0km, speed = c, so time = 1.0 x 10-3 / (3.0 x 108) = 3.3 x 10-6 s

2. A
Length contraction.  For v = 0.9c,  = 2.3, so length in Susanna’s frame = L/ = 1.0 / 2.3 km = 0.44 km.

3. C
In Vicky’s frame the distances to Post A and B are the same, so C.

4. B
B is the best definition, the observer needs to be at rest relative to the object.

5. B
Using KE = (-1)moc2,  = [1.0754 x 10-9 / (6.64424 x 10-27 x 9 x 1016)] +1 = 2.80, which means v = 0.934c.  Changed data from original.

6. B
Distance x is the observer’s frame, so dist = speed x time = 0.85 x 3 x 108 x 784 x 10-6 = 200 km.

7. A
Time dilation.  The robot's time is shorter.  For v = 0.85c,  = 1.9, so time as measured by robot = 784 / 1.9= 413 microseconds.

8. D
Proper time is the time measured by a clock between two events that occur at the same place as the clock.  Yes for the robot, No for the planet.

9. B
A: Incorrect, C: Wrong conclusion, D: Not relevant

10. B
Using E = mc2, 3.38 x 10-11 = 2 x m x 9 x 1016, so m = 1.88 x 10-28 kg

11. A
Speed of light is same for all observers, the dart speed is increased by the car speed.

	Question
	% A
	% B
	% C
	% D
	% no ans
	Most common error

	1
	9
	10
	61
	19
	1
	

	2
	57
	10
	16
	16
	1
	

	3
	5
	22
	70
	2
	1
	

	4
	20
	69
	6
	4
	1
	

	5
	
	
	
	
	
	34% correct with original data

	6
	8
	56
	24
	10
	2
	C: Used c instead of 0.85c to determine the distance.

	7
	54
	10
	10
	24
	2
	D: Multiplied by  instead of dividing.

	8
	49
	6
	13
	31
	2
	A: The observer's clock is not at the same place for the beginning and end of the robot's descent.

	9
	5
	66
	5
	22
	1
	

	10
	24
	50
	16
	7
	3
	

	12
	75
	6
	6
	10
	3
	


Investigating materials and their use in structures

1. D
Soft steel has a longer plastic region, hard steel is stiffer (greater gradient), stronger (larger stress at fracture) and more brittle (shorter plastic region).

2. D
See comments for Question 1.

3. A
Toughness is the area under a stress - strain graph.

4. D
Strain = Change in length / natural length, change = 1.000 x 10-3 x 10.0000= 0.01 m, so new length = 10.010 m, D.

5. D
Young's modulus = gradient = 400 x 106 / 2.5 x 10-3 = 1.6 x 1011 N/m2.

6. B
Stress = Force / Area, so Force = 200 x 106 x 8.0 x 10-5 = 16000 N.

7. B
Strain energy per unit Volume = Area under graph = ½ x base x height,

Area = ½ x 200 x 106 x 1.25 x 10-3 = 1.25 x 105 J/m3.

8. D
Torque = Force x dist to P = 100 x 10 x 1.20 = 1200 Nm.

9. D
Torque by Tension = Torques by weights.  0.8 x Tsin30° = 200 x 0.6 + 1000 x 1.2

10. C
Concrete is weak under tension, the weight of the concrete will make it sag, stretching the bottom half and putting it under tension.  The reinforcements should go at the bottom.

11. C
Each stone squashes the one below it.

	Question
	% A
	% B
	% C
	% D
	Most common error

	1
	4
	8
	4
	85
	

	2
	9
	11
	2
	79
	

	3
	86
	8
	1
	5
	

	4
	14
	7
	18
	60
	A: Subtracts change in length, C: Powers of ten error.

	5
	11
	13
	11
	65
	B, C: Powers of ten error

	6
	4
	80
	7
	8
	

	7
	7
	71
	10
	10
	

	8
	3
	14
	15
	67
	B: Forgot ‘g’, C: Torque about centre, not P

	9
	7
	30
	18
	44
	B: Correctly calculated torque due to other forces, but forgot to divide by the distance to get the force.

	10
	7
	6
	80
	6
	

	11
	7
	4
	87
	2
	


Further electronics

1. D
Ratio should equal 240 : 10.5.

2. A
Peak voltage = 15 V (3 vertical spaces), Period = 0.020 sec (4 horizontal spaces)

3. B
Average voltage = 9.25 V, using P = V2/R = 9.25 x 9.25 / 500

4. C
Peak to peak = 13.5 – 5.0 = 8.5 V.

5. A
The output voltage will be flat at 6.0 V, when the ripple voltage is above 6.0 V, when the ripple voltage drops below 6.0 V, the output voltage will drop.

6. C
Time constant (RC) = Time at 63% of supply voltage = 3.0 sec, 

so C = 3.0 / 1000 = 3 x 10-3 F = 3000 microfarad.

7. C
Initially voltage across R = 10 V, so initial current = 10 / 1000 = 10 mA.

8. C
Full wave rectification.  When VA > VB, the top left diode conducts and the current goes from X to Y then to B via the bottom right diode.  When VA < VB, the top right diode conducts, the current goes from X to Y then to B via the bottom left diode.  The current goes through the load resistor the same way in each part of the cycle, so full wave rectification.

9. A
Multimeter measures RMS voltage.

10. B
Voltage across R2 = 10 V – voltage across zener = 10 – 6.0 = 4.0 V.

11. C
Current through R2 = 4.0 / 100 = 40 mA.  Current through R1 = 6.0 / 3000 = 2 mA, so 38 mA through zener.

	Question
	% A
	% B
	% C
	% D
	Most common error

	1
	5
	2
	5
	88
	

	2
	50
	8
	33
	9
	C: correct period, used RMS voltage instead of peak voltage.

	3
	8
	68
	21
	2
	

	4
	2
	4
	72
	21
	

	5
	45
	34
	14
	7
	B: Did not appreciate that the output will drop if voltage is less than Zener value.

	6
	9
	14
	67
	9
	A: powers of ten error, B, D: Used time to full voltage.

	7
	24
	8
	63
	3
	A: The large percentage choosing initially a zero current suggests conceptual difficulties with some students.

	8
	7
	24
	65
	3
	B: half right.

	9
	56
	25
	8
	11
	B: implies that a multimeter can read peak voltage.

	10
	6
	68
	13
	13
	

	11
	12
	24
	46
	17
	B: Current through R1, D: total current.


Synchrotron and its applications

1.
D
Synchrotron radiation occurs when electrons enter magnetic fields change direction.

2.
C
Synchrotron starts in the middle and has several end stations, so S is linac, P is beam line and linac feeds into the booster ring then the storage ring.

3.
B
Linac does initial acceleration of the electrons, so B or C, booster ring does more, still B or C.  The photons are produced in the storage ring as the electron path is bent by the magnet.

4.
C
Using gain in KE = Vq, V =  1/2 mv2/q = 0.5 x 9.1 x 10-31 x (4.6 x 107)2 / 1.6 x 10-19 



V = 6.02 x 103 V

5.
B
Using r = mv/Bq, B = mv/rq = 9.1 x 10-31 x 4.6 x 107 / (0.40 x 1.6 x 10-19) = 6.5 x 10-4 T

6.
B
Using F = Bqv, F = 5.0 x 10-4 x 1.6 x 10-19 x 4.6 x 107 = 3.68 x 10-15 N

7.
A
Unchanged photon wavelength means unchanged photon energy, so scattering is elastic, which is called Thomson scattering.

8.
A
Using n = 2dsinand n = 1,  = 2 x 0.314 x sin 150 = 0.163 nm.

9.
C
Using n = 2dsin, find n for  = 900, n x 0.200 = 2 x 0.314 x sin900, 



n = 0.628/0.200 = 3.14, so maximum number is 3.

10.
B
Using Hand rule: current along X- axis, Field along Y axis, so motion along Z axis.

11.
D
Storage ring to increase the intensity of the photon beam.

	Question
	% A
	% B
	% C
	% D
	Most common error

	1
	21
	7
	3
	68
	

	2
	7
	6
	79
	8
	

	3
	10
	73
	11
	6
	

	4
	6
	16
	68
	10
	

	5
	5
	78
	11
	5
	

	6
	12
	74
	6
	7
	

	7
	71
	7
	6
	15
	

	8
	85
	5
	6
	3
	

	9
	9
	16
	64
	10
	

	10
	32
	50
	9
	8
	A:  Suggests correct understanding, but hand rule incorrectly applied

	11
	4
	1
	12
	72
	


Photonics

1.
C
laser produces coherent light, A, B and D are wrong

2.
C
Using E = hc/l, l = hc/E = 4.14 x 10-15 3.0 x 108 / 2.0 = 6.21 x 10-7 = 621 nm.

3.
B
V across R = 12 - 2 = 10 V, Using V = IR, I = 10 / 400 = 25 mA.

4.
C
The blue LED will operate at a higher voltage as its frequency is higher.  This means that there will be less voltage across R and so less current.

5.
D
1.44 x sin = 1.38, sin = 1.38 / 1.44 = ,  = 730
6.
C
Rayleigh scattering is due to imperfections in the optical fibre. 

7.
B
TIR has not occurred because the angle of incidence is less than the critical angle.

8.
C
The refractive index outside the rod is greater than the rod itself, so TIR cannot occur.

9.
D
At 2000 nm, the graph shows that absorption causes a greater loss.

10.
C
For each wavelength, add the two losses together and find which one is the smallest.

11.
B
Light zig-zaging across the fibre travels further than light going down the middle. These are different modes.  To avoid dispersion between the modes the refractive index decreases from the centre to the edge and so the speed of light increases from the centre to the edge.

	Question
	% A
	% B
	% C
	% D
	Most common error

	1
	6
	3
	89
	2
	

	2
	5
	8
	76
	11
	

	3
	4
	41
	54
	1
	C: Obtained from 12 V/ 400 ohm, ignoring voltage drop  of 2V across the diode.

	4
	27
	33
	37
	4
	A: possibly assumed the current was proportional to the frequency of the light emitted.  B: possibly assumed that the current voltage characteristics of a blue LED would be the same as a red LED, i.e. same excitation voltage

	5
	6
	8
	8
	78
	

	6
	6
	14
	73
	6
	

	7
	8
	42
	34
	15
	C: a misunderstanding of Total Internal Reflection

	8
	14
	13
	37
	17
	Spread of answers suggests a difficult question

	9
	3
	5
	13
	79
	

	10
	9
	2
	39
	50
	

	11
	15
	70
	7
	7
	


Sound

1.
B
Sound waves are longitudinal pressure waves, so assuming the speaker is aimed horizontally the dust particle will move horizontally about its mean position by variations in the pressure in front and behind it.

2.
B
Using v = f, = 330 / 220 = 1.5 m

3.
C
Use look up table or the formula L = 10 log ((1.7 x 10-3 ) / (1.0 x 10-12) ) = 92.3 dB
4.
B
Using inverse square law: distance is tripled from 20 to 60m, so intensity is reduced by a factor of 1/9 to 1.9 x 10-4 Wm-2.
5.
B
The point at x = 10,000 Hz and y = 60 dB is on phon line for 40 phon.

6.
C
A: Intensity is not a perception it is a measurement.  B: True, but not relevant.  C: Correct, D:  True, but not relevant.

7.
A
Using v = f, = 333 / 256 = 1.3 m, Length of tube = ¼ x = 0.33 m

8.
C
Closed end pipe, so odd multiples only, frequency of the next harmonic=3 x 256 = 768Hz.

9.
C
A: Wrong, volume increases. B: Wrong.  C: Correct.  D: Only one frequency is produced by the generator at a time, so a pure tone.

10.
A
Length  = ¼ Wavelength = ¼ x 0.325 =  0.081 m

11.
A
200 Hz has a longer wavelength and longer wavelengths diffract or spread more than shorter wavelengths, so the 5000 Hz signal will be softer at Y than the 200 Hz signal.  Changed to multiple choice question.
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Sources for the questions

Motion

	Sample Paper
	Source Paper
	

	Question No
	Marks
	Paper and No
	Marks
	Comments

	1a
	2
	June 2009, 1
	2
	No change

	1b
	2
	June 2009, 2
	3
	'Write your answer in the box' has been deleted.  Now just justify choice of elastic or inelastic.

	2
	2
	June 2009, 3
	2
	Addition: Give answer to three significant figures.

	3a
	2
	June 2009, 5
	2
	Replaced 'What is .." with 'Calculate ..' and provided lines for answer.

	3b
	2
	June 2009, 6
	2
	Replaced 'What is .." with 'Calculate ..' and provided lines for answer.  The distance CD has been increased to 2.5 m.

	4a
	1
	June 2009, 7
	2
	Replaced 'What is .." with 'State ..' and provided lines for answer.

	4b
	3
	June 2009, 8
	3
	Replaced 'What is .." with 'Calculate ..' and provide lines for answer.

	4c
	3
	June 2009, 9
	4
	One less mark, justified.

	5a
	3
	June 2009, 10
	4
	One less mark, justified.  Replaced 'How high .." with 'Calculate ..' and provided lines for answer.

	5b
	3
	June 2009, 11
	3
	Replaced 'What is .." with 'Calculate ..' and provided lines for answer.

	6a
	2
	June 2006, 6
	2
	Replaced 'What is .." with 'Calculate ..' and provided lines for answer.  Additional text, 'while the gunpowder is burning'.  Change of diagram.  

	6b
	2
	
	
	Extra question.  There is an error in answer box, the unit should be 'Ns'.

	6c
	2
	June 2006, 7
	2
	Replaced 'What is .." with 'Calculate ..' and provided lines for answer.  Change of diagram.

	7
	3
	June 2009, 12
	3
	Replaced 'What is .." with 'Calculate ..' , extra text 'You must provide a clear outline of your reasoning' and provided lines for answer.  Minor change to Figure.

	8a
	1
	June 2009, 13
	2
	One less mark, justified.

	8b
	3
	June 2009, 14
	3
	No change

	8c
	2
	
	
	Extra question


Electronics and photonics

	Sample Paper
	Source Paper
	

	Question No
	Marks
	Paper and No
	Marks
	Comments

	9a
	2
	June 2009, 1
	2
	Replaced 'What is .." with 'Calculate ..' and provided lines for answer.  The EMF of the battery has been increased to 14 V.

	9b
	2
	June 2009, 2
	3
	Replaced 'What is .." with 'Calculate ..' and provided lines for answer.  One less mark, justified.

	9c
	3
	June 2009, 3
	3
	Replaced 'What is .." with 'Calculate ..' and provided lines for answer.  Changed unit in answer box to 'mA'.

	10a
	2
	June 2009, 4
	3
	Replaced 'What is .." with 'Calculate ..' and provided lines for answer.  One less mark, justified.  Changed unit in answer box to 'mA'.

	10b
	2
	June 2009, 5
	2
	No change

	11a
	3
	June 2009, 6
	2
	Replaced 'What is .." with 'Calculate ..' and provided lines for answer.  Additional task 'Indicate whether the amplifier is inverting, non-inverting or neither ...'

	11b
	3
	June 2009, 7
	3
	No change

	12
	2
	June 2009, 8
	2
	Rewording of question to clarify intent.

	13a
	1
	June 2009, 9
	1
	Unit in answer box is now kohms 

	13b
	3
	June 2009, 10
	3
	Replaced 'What is .." with 'Calculate ..' and provided lines for answer.  

	13c
	3
	June 2009, 11
	3
	Rewording of question to clarify intent.


Electric Power

	Sample Paper
	Source Paper
	

	Question No
	Marks
	Paper and No
	Marks
	Comments

	14a
	2
	Nov 2010, 1
	2
	No change.

	14b
	2
	Nov 2010, 2
	2
	Replaced 'What is .." with 'Calculate ..' and 'Explain ..' with 'Show your reasoning'.  

	14c
	1
	Nov 2010, 3
	1
	

	14d
	2
	Nov 2010, 4
	2
	Replaced 'What is .." with 'Calculate ..' and provided lines for answer.  

	14e
	2
	Nov 2010, 5
	2
	Replaced 'What is .." with 'Calculate ..' and 'Explain ..' with 'Show your reasoning'.  

	15a
	2
	Nov 2010, 6
	2
	'DC' placed in front of 'generators and 'AC' in front of 'alternators'. Extra statement that 'P and Q are slip rings'.  Also wording change to description of figure. No change to question itself.

	15b
	3
	Nov 2010, 7
	3
	No change

	16a
	2
	Nov 2010, 8
	2
	No change

	16b
	1
	Nov 2010, 9
	1
	Addition of 'or laws'

	16c
	2
	Nov 2010, 10
	2
	Replaced 'What is .. " with 'Calculate .. ' and provided lines for answer.  

	16d
	3
	Nov 2010, 11
	2
	Replaced 'Explain .. ' with 'Give clear reasons .. ' Removed answer box.

	17a
	2
	Nov 2007, 8
	3
	One less mark, justified.

	17b
	2
	Nov 2007, 9
	2
	Question changed from find RMS to find ratio of RMS to p-p.

	18a
	2
	Nov 2010, 14
	2
	Data values have been changed.

	18b
	2
	Nov 2010, 15
	3
	One less mark, justified. 'Show your working' deleted.  Changes to data values.

	18c
	2
	Nov 2010, 16
	2
	Replaced 'What is .. " with 'Calculate .. ' and provided lines for answer.  

	18d
	3
	Nov 2010, 17
	2
	Extra mark. Intent of question is clarified.

	18e
	1
	Nov 2010, 18
	2
	One less mark, justified.  Reworded.

	18f
	1
	Nov 2010, 19
	1
	Replaced 'How many .. " with 'Calculate .. ' and provided lines for answer.  

	18g
	3
	Nov 2010, 20
	3
	Replaced 'How many .. " with 'Calculate .. ' ' and provided lines for answer.   'Show your working' deleted.


Interactions of light and matter

	Sample Paper
	Source Paper
	

	Question No
	Marks
	Paper and No
	Marks
	Comments

	19
	3
	Nov 2010, 1
	3
	No change

	20
	3
	Nov 2010, 2
	3
	No change

	21a
	2
	Nov 2010, 3
	2
	Replaced 'How many .. " with 'Calculate .. ' ' and provided lines for answer.   

	21b
	2
	Nov 2010, 4
	2
	Replaced 'How many .. " with 'Calculate .. ' ' and provided lines for answer.   

	22a
	1
	Nov 2010, 5
	2
	One less mark, justified.  No other change.

	22b
	2
	Nov 2010, 6
	2
	No change

	23a
	2
	Nov 2010, 7
	2
	No change

	23b
	2
	Nov 2010, 8
	2
	No change

	23c
	2
	Nov 2010, 9
	2
	Change to figure identification

	23d
	3
	Nov 2010, 10
	3
	Provided lines for answer.

	24
	2
	Nov 2010, 11
	2
	No change


Detailed Studies

	Sample Paper
	Source Paper:

Relativity
	Source Paper:

Materials et al
	Source Paper:

Further electronics
	Source Paper:

Synchrotron
	Source Paper:

Photonics
	Source Paper:

Sound

	Question No
	Paper and No
	Paper and No
	Paper and No
	Paper and No
	Paper and No
	Paper and No

	1
	June 2010, 1
	June 2009, 1
	June 2009, 1
	Nov 2010, 12
	Nov 2010, 1
	Nov 2008, 2

	2
	June 2010, 2
	June 2009, 2
	June 2009, 2
	Nov 2010, 5
	Nov 2010, 2
	Nov 2008, 3

	3
	June 2010, 3
	June 2009, 3
	June 2009, 3
	Nov 2010, 6
	Nov 2010, 3
	Nov 2008, 4*

	4
	June 2010, 4
	June 2009, 4
	June 2009, 4
	Nov 2010, 2
	Nov 2010, 4
	Nov 2008, 5*

	5
	June 2010, 11*
	June 2009, 5
	June 2009, 5
	Nov 2010, 3
	Nov 2010, 5
	Nov 2008, 6

	6
	June 2010, 6
	June 2009, 6
	June 2009, 7
	Nov 2010, 4
	Nov 2010, 12
	Nov 2008, 7***

	7
	June 2010, 7
	June 2009, 7
	June 2009, 8
	Nov 2010, 9
	Nov 2010, 7
	Nov 2008, 8***

	8
	June 2010, 8
	June 2009, 8
	June 2009, 10
	Nov 2009, 7
	Nov 2010, 8
	Nov 2008, 9

	9
	June 2010, 9
	June 2009, 10
	June 2009, 11
	Nov 2010, 8
	Nov 2010, 9
	Nov 2008, 10

	10
	June 2010, 10
	June 2009, 11
	June 2009, 12
	Nov 2010, 10
	Nov 2010, 10
	Nov 2008, 11

	11
	June 2010, 12
	June 2009, 13
	June 2009, 13
	Nov 2010, 11
	Nov 2010, 11
	Nov 2007, 9 **


*
Data values changed.

**
Changed into a multiple choice question

***
Different question with same data

or
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