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Solutions to the 2016 VCE Physics Exam Paper

Suggested Marking Scheme in italics.

Consequentials are indicated as “Conseq on 1”

These suggested solutions have been prepared by Vicphysics Teachers' Network.  Their purpose is to assist teachers and students when using this exam paper as a revision exercise.

The average and maximum scores, and the percentage obtaining full marks are included at the end of each question.  A possible marking scheme has also been included.

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

Revision questions based on the stems of some of the questions in this exam paper are provided at the end of this document. 
Motion in one and two dimensions

1a
2.0 m s-1
Using v2 = u2 + 2as, u = 0, a = 0.10, v = ?, s = 20 m.  So v2 = 0 + 2 x 0.10 x 20 (1)


so v2 = 4 and v = 2.0 m s-1 (1) [ 1.8/ 2, 85 %]

1b
3000 N
Net force on wagon = T - 2000 N, but net force = ma = 10,000 x 0.10 



Net force = 1000 N (1).  So T = 1000 + 2000 = 3000 N (1) [ 1/ 2, 46 %]

1c
2.0 m s-1
By Cons of Momentum, 20 x 1000 x 3.0 = (20 + 10) x 1000 x v, (1)


v = 20 x 3.0 /30, v = 2.0 m s-1 (1) [ 1.8 / 2, 87 %]

1d
Inelastic
KE before = ½ x 20 x 3.02 kJ = 90 kJ.  KE after = ½ x (20 + 10) x 2.02 kJ = 60 kJ, which is less than 90 k(1) J , so KE is lost and collision is inelastic. (1)  



Conseq on 1c. [1.6 / 2, 74 %]

1e
1.0 m s-1 , R
Let to the right be positive. 



By Cons of Momentum, 20 x 1000 x 2.0 = 20 x 1000 x v + 10 x 1000 x 2.0, (1)


40 = 20 v + 20, so v = 1.0 m s-1 (1).  v is positive, so engine moves right (1) 



[2.4 / 3, 67 %]

2a

[ 1.3/ 2, 53 %]

2b
23 N
From radius and the length of the string, sin(angle at top, θ) = 0.5 /1.0, 



so θ  = 300. (1) Using T cos θ = mg, T = 2.0 x 10 / cos 30 (1)



T = 23 N (1) [1.6 / 3, 45 %]



Alternatively, use T sin θ = mv2/r and T cos θ = mg, to get tan θ = v2/gr to find θ, then substitute this value for θ, back into T cos θ = mg to find T.



Alternatively, combine the two equations to eliminate θ and 



get T2 = (mv2/r)2 + (mg)2 

3a
2.0 N m-1
Using F = kx and data for one mass, k = 1 x (50/1000) x 10 / (25/100), (1)


k = 2.0 N m-1 (1) [1.2 / 2, 57 %]

3b
B (1)
Speed is zero at top and bottom, so either A or B.  The change in KE is curved like a parabola, so speed against distance will not be linear, so B. (1) 



[ 1.2 / 2, 48 %]

4a
18 J
Energy stored = Area under the graph = ½ x 72 x 0.50 (1)= 18 J (1) 



[ 1.5 / 2, 69 %]

4b
3.0 m s-1
Using PE = KE, 18 J = ½ mv2 = ½ x 4.0 x v2, (1) v2 = 9.0, v = 3.0 m s-1 (1)


Conseq on 4a [ 1.5 / 2, 73 %]

4c
8.0 N s
Using Impulse, I = Change in momentum, p. (1) I = 4.0 x (2.0 - 0) = 8.0 N s (1)


[ 1.3 / 2, 52 %]

4d
4.0 m
Work done by Friction (F x x) = Change in KE (½ x 4.0 x 2.02) (1)


so x = ½ x 4.0 x 2.02 / 2.0 (1) = 4.0 m (1) [ 1.7 / 3, 51 %]

5a
140 m
Time of flight: u = 40 x sin 300  = 20 , v = - 40 x sin 300  = - 20, a = -10, t = ?, (1)


Using v = u + at,, -20 = 20 - 10 x t, t = 4.0 s. (1)


Range = 40 x cos 30 x 4.0 = 139 m (1) [ 2.1 / 3, 61 %]

5b
A (1)
KE is max at beginning and at the end and a minimum at half way, so either A or D.  Horizontal speed is constant, so horizontal distance covered and time are proportional to each other.  The vertical acceleration is constant, so the vertical speed is linear with time, hence the square of the speed cannot be linear, so A. (1)


[ 0.9 / 2, 35 %]

6a
i) Period = 24 hours, ii) centre of orbit is the centre of the earth, iii) the orbit is equatorial. Note the question says geostationary means 'stationary over a fixed point on the Earth's surface'.  geostationary satellites are not vertically above the fixed point, except if that fixed point is on the equator. [ 0.8 / 3, 2 %]  Note: 16% got 2 out of 3 marks.

6b
Incorrect. (1) You can 'feel weightless' if your acceleration is equal to the acceleration due to gravity at the point. (1) This can occur with astronauts in orbiting spacecraft, in a falling lift with a snapped cable or in a speeding car that has left the road going over a crest in the road. (1) [ 1.9 / 3, 36 %]

Electronics and photonics

7a
4 V
Resistance of parallel combination of R2 and R3 is 2 ohms, (1) so voltage across this pair = (2 / (2 + 4)) x 12 = 4.0 V (1) [ 1.3 / 2, 62 %]

7b
1.0 A
Using V = 4.0 V and R2 = 4ohms, I = 4.0 / 4.0 (1) = 1.0 (1) 



Conseq on 7b. [ 1.3 / 2, 60 %]

7c
1.25 A
Because supply voltage of 12V is greater than conducting voltage of LED, 5.0 V, the voltage across R2 will also be 5.0 V, (1) giving a current of 5 / 4 = 1.25 A. (1)


[ 0.8 / 2, 39 %]

8a
18 W
Each LED requires 3 V, 9.0 V across three LEDs, leaving 3.0 V across the 1.5 ohm resistor with a current of 3.0 / 1.5 = 2.0 amps . (1) This current splits, 1.0 amp through each arm of LEDs. 



So total power dissipated = 6 x VI = 6 x 3.0 x 1, (1) Power = 18 W (1) 



[ 1.3 / 3, 37 %]

8b
The other LEDs in the arm with the failed LED will not light up, so their current in zero. (1)The current in the 1.5 ohm resistor is unchanged as the voltage across it has not changed.  This current will still be 2.0 amp, but now that current goes through the other arm of LEDs, which will now have twice the current they had before. (1) [ 0.8 / 2, 21 %]

9
Draw a graph of the input signal in the space above the time axis. (1) The graph should not touch the time axis, as there will be a constant light even when the input is zero. (1) This will prevent the amplitude of a very low signal reducing the intensity of the light signal to zero and so effectively clipping the output, as the light intensity cannot go negative. [ 0.4 / 2, 14 %]

10a
1000 Ω
Read off the graph at temp = 40C [ 0.99 / 1, 99 %]

10b
2000 Ω
At temp = -20C, resistance = 4000 ohm, (1) VR = 2.0 V, so VTh = 6 - 2.0 = 4.0 V.  Since VR is half VTh , then R = ½ x 4000 = 2000 ohms. (1) [ 1.3 / 2, 64 %]



Alternatively 2 V = (R / (R + 4000) x 6.0, find R

11a
Graph is an inverted input graph with the same period, (1 )initially going down to -4.0 V, then flat for a short while, then back to 0 V at t = 10 ms, then up to +4 V, flat again then back to 0 V at 20 ms, then repeat. (1) [ 1.5 / 2, 61 %]

11b
Meaning: the peak of the voltage is cut off or truncated for both the positive and negative values. (1)  Cause: The amplifier is linear for input voltages in the range -100 mV to +100 mV.  Outside that range for the input voltage, the output voltage is constant at the maximum value.  For input voltages above 100 mV this produces a truncated signal. (1) [ 1.3 / 2, 45 %]

Electric Power

12
a) arrowed lines from left to right, b) arrowed lines from both N faces going up or going down, iii) arrowed lines from above and below going towards both S faces [ 2.2 / 3, 48 %]

13a
53 x 10-6 T
Using F = nBIl with n = 1, B = 0.32  / (2000 x 3.0) (1) = 0.053 x 10-3 T (1) 



[ 1.7 / 2, 80 %]

13b
C (1)
Use hand rule, Field is North, Current is Down, so Force is East. (1) 



[ 1.1 / 2, 41 %]

14a
A, B (C)
The force is zero when the current and field are parallel, so A and B.  The force is also zero when the current is zero, which can momentarily occur when the coil is vertical and the brushes move from one part of the split ring to the other.



 [ 0.4 / 1, 40 %]

14b
Horizontal. (1) the forces on opposite side of the coil are at right angles to the face of the coil or in other words the distance between their lines of action is at its greatest value or in other words the torque or turning effect is a maximum. (1) [ 0.6 / 2, 18 %]

14c
A (B) (1)
Increase speed of rotation comes from a greater force on the coil, which for a given coil in a fixed field, depends on the current. A: produces a greater current, so correct.  B: Additional coils will each be acted upon, so this will increase the speed, so long as the current is unchanged, however, if the battery is unchanged, the extra resistance will produce a smaller current.  The combined effect will depend on how the resistance of the turns compares with the rest of the circuit (1)


[ 0.9 / 2, 34 %]. 

15a
30 x 10-6 Wb
Magnetic flux = BA = 6.0 x 10-3 x 5.0 x 10-3 (1) 



Flux = 30 x 10-6 Wb (1) [ 1.5 / 2, 59 %]

15b
Left (1)
The magnetic flux in the coil is pointing to the left and decreasing.  According to Lenz's law, to oppose the change, there will be an induced magnetic field to the left. (1) To produce such a field, using the right hand grip rule, the current must go up the front of the coil.  The current through the resistor is therefore to the left. (1) [ 1.1 / 3, 19 %]

16a
36 W
Voltage across globe A = 18 V, so using P = V2/R,  Power = 18 x 18 / 9 (1)



P = 36 W (1) [ 1.2 / 2, 59 %]

16b
4.5 V
Total resistance of lines and globe B = 1.5 + 9 + 1.5 = 12 ohms. (1) So voltage across lines = ((1.5 + 1.5) / 12) x 18 = 4.5 V (1) [ 0.6 / 2, 30 %]

16c
20 W
So voltage drop across globe B = 18 - 4.5 = 13.5 V. (1) Power delivered = V2/R, so power = 13.52 / 9 = 20.25 W (1) Conseq on 16b. [ 1 / 3, 31 %]

16d
[ 0.7 / 2, 13 %]

16e
Power loss in transmission lines is ∝ to (voltagedrop)2 or (currentthrough)2. (1) If the voltage drop across and so the current through the lines can be reduced by a factor of 10, then the power loss can be reduced by a factor of 100.  A step up transformer, where VS / VP = NS / NP, (1) increases the secondary voltage, but can be designed to be close to ideal with minimal power loss which means that VSIS =VSIS, . (1)  So a greater secondary voltage produces are smaller current through the transmission lines. [ 1.6 / 3, 26 %]

17a
25 Hz
Frequency = 1 / Period = 1 / (40 x 10-3) (1) = 25 Hz. (1) [ 1.4 / 2, 68 %]

17b
2.5 V
VRMS = VPeak / √2 = 3.5 / √2 = 2.47 V [ 0.8 / 1, 83 %]

17c
Horizontal (1)
Maximum emf occurs when the change in magnetic flux is the greatest.  This occurs when magnetic flux through the coil is zero, that is when the coil is parallel to the magnetic field and the flux is changing from going through one side of the coil to going through the other side. (1) [ 0.5 / 2, 15 %]

17d
Inc, Inc, Inc, No effect.  EMF = N( / t, so magnitude is proportional to number of turns, field strength and inversely proportional to the period.  The resistor is the load of the circuit, so it does not affect the emf. [ 2.9 / 4, 35 %]

Interactions of Light and matter

18a
500 nm
Path Diff at X = 1.5 , so 1.5  = 750 nm, (1) , = 500 nm (1) [ 1.2 / 2, 58 %]

18b
1000 nm
Path diff = 2  (1 )= 2 x 500 = 1000 nm  (1) Conseq on 18a. [ 1.2 / 2, 59 %]

18c
D(1)
The width of the central maximum is inversely proportional to gap width, so wider gap produces less spreading of the pattern. (1) [ 1.2 / 2, 50 %]

19a
[ 1.8 / 2, 81 %]

19b
h = 3.5 x 10-15 eV s (gradient), Threshold freq = 5.5 x 1014 Hz (X-intercept), 


Work function = 1.9 eV (Y intercept) [ 1.6 / 3, 34 %]

19c
The emitted photoelectrons are repelled by the negatively charged collecting electrode.  As the voltage increases, more of the less energetic electrons don't reach the electrode and the current reduces. (1) When the current first reduces to zero, the electron with the most kinetic energy has just been repelled.  (1)The voltage at this point is a measure of the maximum KE of the photoelectrons.  (The voltage measurements for different frequencies show that as the frequency of the incident light increases, so does the maximum KE energy of the photoelectron. They also show that there is a minimum frequency, below which no photoelectrons are ejected.) 


[ 0.5 / 2, 14 %]

19d
The graph will be identical with the same gradient and intercepts. (1)  It supports the particle model (1) because increased intensity for the particle model, means more photons with the same energy, not a wave with a larger amplitude or It does not support the wave model because increasing the intensity would increase the average energy of the emitted photoelectrons, which is not observed. (1) [ 1.6 / 3, 36 %]

20a
2.0 x 106 m s-1
Using  = h/p and p = mv, v = h/m, (1)


so v = 6.63 x 10-34  / (0.36 x 10-9 x 9.1 x 10-31) 



v = 2.02 x 106 m s-1 . (1) [ 1.1 / 2, 51 %]

20b
3450 eV
The patterns are the same, so the wavelengths are the same, (1) Using E = hc , 



E = 4.14 x 10-15  x 3 x 108  / (0.36 x 10-9) (1) = 3450 eV (1) [ 1.4 / 3, 43 %]

20c
The spacing is dependent on the wavelength (1) and if the wavelengths are the same the patterns will be similar. (1) [ 0.9 / 2, 26 %]

21a
480 nm
Using E = hc/,  = hc/E = 4.14 x 10-15 x 3 x 108 / 2.6 (1) =  4.776 x 10-7  m (1) 



[ 1.2 / 2, 55 %]

21b
A line from 12.8 eV to 10.2 eV [ 1.3 / 2, 65 %]

21c
Any jump or intermediate jump from 12.8 eV to 0 so 0.7, 1.9, 2.6, 10.2, 12.1, 12.8 


[ 1.9 / 3, 36 %]

Einstein’s special relativity

1.
C
The times measured in each frame will be the same, so A, B are wrong.  D is false.

2. 
B
In Anna's frame, the space lab is approaching her and the earth is moving away from her, so she would observe the light taking a shorter time to reach the lab.  

3.
C
Speed of light is the same for all frames so A or C. Speed of sound depends of the speed of the frame, so C

4.
B
A: first postulate is not relevant to MM expt.  B is correct, C and D are false.

5.
B
A, C and D are frames moving in relation to the pion and will give a greater half life.

6.
C
Need to calculate from v = 0.98c, which gives an approximate answer of 5.  The measured half life will be five times longer, so C.

7.
A
The distance of 2.0 m is contracted by a factor of 2.4, so A.

8.
D
Acceleration is not part of special relativity, so D.

9.
B
KE = (-1)m0c2 = 1.20 x 10-10 J, but m0 = 1.67 x 10-27 kg, find .

10.
B
The initial KE is (-1)m0c2, i.e. 2 m0c2, its final KE is 1 m0c2, 



so KE of the nucleus =  1 m0c2.

11.
C
A, B and D are wrong.

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

	1
	28
	21
	48
	3
	0
	

	2
	2
	45
	49
	5
	0
	Alternative C assumed the two distances as observed by Anna are the same.

	3
	6
	8
	79
	7
	0
	

	4
	9
	75
	12
	4
	0
	

	5
	9
	69
	11
	11
	0
	

	6
	16
	8
	71
	5
	0
	

	7
	58
	20
	11
	11
	1
	

	8
	9
	25
	19
	47
	1
	

	9
	11
	61
	12
	14
	1
	

	10
	17
	38
	32
	11
	1
	

	11
	7
	7
	49
	36
	1
	


Average = 58 %,  marks 12.8 out of 22.

Investigating materials and their use in structures

1.
C
1: shear, 2: tension, 3: compression

2.
D
The net force at each point in the structure is zero.  Y: upwards to the beam, so compression to counter the downward weight force of the truck, Z: at the other end of Y the compression is down and to the left, so to oppose this force, the force in the truss component going up to the support must be up and to the left, which means it is in tension.  This component is the equivalent of T so T is also in tension.  Similarly at the bottom end of Y, to achieve a net force of zero, the force in W must be to the right and so W is under tension.

3.
B
The supports and the arch are under compression, = while the cables are under tension.

4.
D
Stress = F / A = 50,000 / 3.6 x 10-3, Strain = l / l = 0.025 / 360.  Y = Stress / Strain, so D

5.
A
Stress = F / A, so tension = 1.2 x 108 x 4.0 x 10-4 and compression = 1.8 x 108 x 4.0 x 10-4
6.
A
Toughness is related to area under graph, so A, others are wrong

7.
C
Area under graph = ½ x 10 x 10-3 x 250 x 103 = C

8.
A
No ductile behaviour, fracture at elastic limit, A

9.
A
Concrete is weak under tension, so reinforcement where there is tension

10.
C
Take torques about B: FC  x 2.0 = 120 x 10 x 1.0 + 70 x 10 x 3, solve for FC.

11.
B
Take torques about C: T x 0.3 x sin 300 = 0.050 x 10 x 0.30 + 0.20 x 10 x 0.15, solve for T.

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

	1
	3
	1
	96
	1
	0
	

	2
	18
	12
	13
	57
	0
	

	3
	6
	75
	2
	18
	0
	

	4
	7
	9
	6
	78
	0
	

	5
	68
	8
	8
	16
	0
	

	6
	71
	11
	6
	10
	0
	

	7
	5
	13
	63
	19
	0
	

	8
	89
	2
	3
	6
	0
	

	9
	53
	21
	15
	12
	0
	

	10
	4
	16
	70
	9
	1
	

	11
	19
	64
	10
	6
	1
	


Average = 71 %, 15.9 marks out of 22.

Further electronics

1.
B
Only the primary is hazardous

2.
B
Turns ratio: N/120 = 240 / 8, solve for N

3.
C
Voltage at W needs to be greater than that at X.  In practice B would also be correct, but component values could be imagined when the voltage drop from W to X is less than the conducting voltage for the diode.

4.
A
Need little smoothing and a long period, so A

5.
D
Time constant is about 15 ms, so using  = RC, solve for C

6.
A
There is a large current initially as the capacitor has no charge.  As the charge begins to build, its charge opposes the voltage from the battery so the current falls in the same manner that the voltage across the capacitor rises.

7.
D
Voltage across Rs is 9.2 - 5.0 = 4.2 V, so using V=IR and R = 20 ohms, solve for I

8.
B
Current in load is 5.0 / 1000 = 5 mA.  For minimum current in zener, current in Rs = 5 mA, so if V = 4.2 V, max Rs = 4.2 / 0.005 = 840 ohms.

9.
B
Half wave rectifier voltage that is clipped by zener diode

10.
D
Current in load = 5.0 / 25 = 0.2 A. Voltage diff = 8.0 - 5.0, so power in regulator = 3.0 x 0.2 = 0.6 W, D

11.
C
Voltage drop for 2.7 W at 1.0 A = 2.7 V, so the power supply should be no greater than the best value of  = 2.7 + 5.0 = 7.7 V

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

	1
	31
	44
	16
	8
	1
	

	2
	1
	88
	8
	3
	0
	

	3
	11
	35
	41
	13
	0
	

	4
	38
	10
	42
	9
	0
	Alternative C: Students may have recognised that a single diode is not as good as a bridge rectifier, but may not have realised that a high frequency supply will have a short period and so good smoothing.  Looking for the worst choice also makes this question difficult

	5
	20
	14
	23
	42
	1
	

	6
	21
	23
	45
	10
	0
	Alternative C: Students may have thought the question was asking about the voltage rather than the current. Alternative B starts with the right shape, but the current drops to a constant value, possibly assuming the current continues through the CRO after the capacitor is charged.

	7
	11
	10
	17
	51
	0
	

	8
	13
	55
	19
	11
	2
	

	9
	19
	46
	25
	10
	1
	

	10
	42
	19
	17
	21
	2
	Alternative A: Students may have used the value of 8.0 V for the voltage.

	11
	17
	26
	39
	17
	2
	


Average = 49 %, 10.7 marks out of 22.

Synchrotron and its applications

1.
A
1: an electron, 2: radiation, 3: electron, so A

2.
D
Using Vq = gain in KE.  V = ½ x 9.1 x 10-31 x (8.0 x 107)2 / (1.6 x 10-19)

3.
A
Using r = mv/Bq, r = 9.1 x 10-31 x 8.0 x 107 / (4.0 x 10-4 x 1.6 x 10-19)

4.
B
Using F = Bqv, F = 4.0 x 10-4 x 1.6 x 10-19  x 8.0 x 107
5.
C
First: gun, 2nd: linac, 3rd: ring

6.
C
A: false, B: false, D: false

7.
D
A, B, C are all wrong

8.
C
By Cons of Momentum: 0.66 x 10-22 = p + 1.1 x 10-22, so p = (0.66 - 1.1) x 10-22 = 0.44 x 10-22
9.
B
A, C and D are wrong

10.
C
Using n = 2d sin θ, find d for n = 1 for each angle and then again for n = 2.  Then check for common answers.  0.40nm gives 220 for n = 1 and 480 for n = 2.  For n = 1 and angle = 260, 



d = 0.36 nm.

11.
B
Thomson is elastic scattering, so no energy loss of changes in wavelength.Average =  %,  marks out of 22.

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

	1
	81
	6
	10
	3
	0
	

	2
	8
	13
	20
	58
	1
	

	3
	82
	8
	3
	7
	0
	

	4
	6
	81
	7
	7
	0
	

	5
	2
	3
	92
	3
	0
	

	6
	16
	4
	68
	12
	0
	

	7
	20
	7
	20
	43
	0
	

	8
	17
	8
	64
	10
	1
	

	9
	3
	86
	7
	4
	1
	

	10
	8
	38
	38
	14
	1
	Alternative B: Obtained one of the correct values.

	11
	5
	77
	11
	6
	0
	


Average = 70 %, 15.4 marks out of 22.

Photonics

1.
B
Sunlight is incoherent, but the mechanism is wrong. the laser and LED are not incoherent.

2.
C
LED light comes from electron transitions where electrons lose energy.

3.
C
Using E = hc/ , E = 6.63 x 10-34 x 3 x 108 / (550 x 10-9)

4.
D
ncore needs to be greater than ncladding, so B or D for B critical angle = sin-1 (1.71/1.73) = 81.20, for D critical angle = sin-1 (1.31/1.32) = 82.90
5.
B
acceptance angle = sin-1 (ncore2 - ncladding2), so substituting and solving for ncladding gives B

6.
A
At angles smaller than the acceptance angle the light meets the interface at greater than the critical angle and so it totally internally reflected.

7.
D
At 1800nm, absorption is greater.

8.
A
Largest total attenuation is at 1000 nm

9.
D
Material dispersion is due to a range of refractive indices for different wavelengths of light

10.
A
A smaller diameter fibre would be better, but A is the next best option

11.
D
If light strikes the interface at less than the critical angle it will escape

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

	1
	29
	48
	8
	13
	2
	

	2
	6
	10
	65
	19
	0
	

	3
	17
	12
	62
	10
	0
	

	4
	15
	13
	17
	54
	0
	

	5
	19
	54
	13
	13
	0
	

	6
	60
	19
	10
	12
	0
	

	7
	12
	13
	17
	58
	0
	

	8
	52
	4
	17
	27
	0
	

	9
	8
	19
	31
	42
	0
	

	10
	62
	10
	17
	12
	0
	

	11
	12
	12
	37
	40
	0
	


Average = 54 %, 11.9 marks out of 22.

Sound

1.
C
A, B and D are wrong

2. 
B
Using V = f,  = 350 / 500 = 0.70

3.
A
Using L in dB = 10 log (I / Io), I = 108 x 10-12 = 10-4 W m-2
4.
B
Doubling the distance, decreases the intensity by (½)2, Each halving decreases L by 3dB, 



80 -3 - 3 = 74 dB

5.
D
A: loudness is perceived not intensity, B: Perception changes but not linearly with freq, 



C: irrelevant

6.
C
10,000 Hz and 60 dB meet on 40 phon line

7.
D
Second region of quietness means Path diff = 1.5  = 1.5 m.  Find two numbers that add to 10 but differ by 1.5 and choose the smaller one.

8.
A
 / 4 inside tube, so length = 0.325 / 4 = 0.081 m A

9.
C
Closed end tube, so next harmonic is three times the first, so 3 x 256 = 768 Hz

10.
B
Electret: capacitance, Crystal: piezo, Dynamic: EMI

11.
A
B, C, D are legitimate, but A is more significant.

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

	1
	20
	3
	68
	10
	
	

	2
	3
	91
	6
	0
	
	

	3
	85
	5
	6
	4
	
	

	4
	7
	73
	17
	4
	
	

	5
	12
	12
	9
	68
	
	

	6
	1
	10
	87
	2
	
	

	7
	8
	20
	34
	38
	
	

	8
	68
	8
	15
	9
	
	

	9
	6
	35
	53
	5
	
	

	10
	5
	75
	6
	14
	
	

	11
	80
	6
	8
	6
	
	


Average = 71 %, 15.4 marks out of 22.

Revision questions based on the question stems in this paper

Motion in one and two dimensions

1a
i)
Find the time taken


ii)
Find the net force on train

1b
i)
Find the frictional resistance on the engine

1e
i)
Repeat question 1d for the situation in question 1e

3b
i)
Draw graph of gravitational potential energy of the falling mass against x


ii)
Draw graph of spring potential energy in the spring against x


iii)
Draw graph of total energy of the mass and spring system against x


iv)
Draw graph of kinetic energy of the falling mass against x

5a
i)
Calculate the maximum height


ii)
Calculate the speed at impact

6b
Emily now argues that a person would feel weightless in a geostationary orbit, but not in another orbit. Do you agree? Explain your answer.

Electric power

16d
Answer questions 16a, 16b and 16c with the transformers correctly placed in the circuit.
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Tension, T, Force by string on ball








Weight, mg, Force by Earth on ball








