2000 VCE PHYSICS

JUNE SOLUTIONS with Extra Questions

(Marks in italics)

SOUND

1. 0.17m
Wavelength = Speed/ Frequency = 340 / 500 (1)


For fundamental mode of vibration, wavelength = 4 x length



Length = (340 / 500) / 4 =0.17 m (1)
2.
B, E
Only odd multiples of the fundamental are present because the ends are different, i.e. 3 x 500, 5 x 500, etc. (One mark each, deduct one mark for each error)

3.
B
Pressure node at open end, pressure antinode at closed end.

4.
200 Hz
Period = 5 ms, frequency = 1/period  (1) = 1/ (5 x 10-3) (1)
5.
2.5 x 10-9 W/m2
Intensity ( 1/r2, (1).  Distance is increased 20 times, so Intensity is decreased by 1/ (20)2 = 1/400. (1)



New Intensity = 1.0 x 10-6 /400 = 2.5 x 10-9 (1)
6.
30 dB
Intensity is increased by 1000 or 103.  Each time the intensity is increased by a factor 10, the dB value has +10 dB added to it.  Alternatively, calculate the dB values for 2.5 x 10-9 and 2.5 x 10-6 W/m2 and subtract.

7.
3500 Hz
Frequency value at the lowest point on the graph. Accept 3300 – 3700 Hz

8. Low: 600Hz
Find the 10-11 on the Y axis, and then read across to the graph,

High: 10kHz
then down to the two values on the X axis.  Accept 550 – 600, 9.8 – 11 kHz

9.
B
Along BC, the path diff is zero, so a continuous antinode, but because intensity decreases with distance, the intensity will be greater closer to B.

10.
2.7 m
Second minimum, so the path diff is 3/2 x wavelength (1).



Use “Pythagoras” to find SD.  Path diff = (162 + 122)1/2 – 16 = 4.0 (2)



Wavelength = 2 x 4.0 / 3 = 2.7m (1)

11.
0.033 m
Speed of sound is the same for all frequencies.



So, wavelength (high freq) = 200 x 1.65 / 10,000 (1).  Wavelength = 0.033 m(1)
12.
High frequencies have short wavelengths, and low frequencies have long wavelengths.  (1)


Sound waves diffract or spread out as they come out of an opening such as the loudspeaker.  (1)

The amount of spreading ( (wavelength / gap width of speaker) (1)  For high frequency the ratio is 0.033/0.35 = 0.09.  For low frequency the ratio = 1.65/0.35 = 2.1 (1)


The high frequency sound from the large speaker will not spread much, so it will sound softer to Michelle.

Electric Power

1.
7.5 C
Power = Voltage x Current (1) = Voltage x Charge / Time. (1)



Charge = P x t / V = 10 x 1012 x 30 x 10-6 / (4.0 x 106)  (2).   Charge = 7.5 C (1)

2.
A
Use Right Hand Grip Rule.

3.
D
EMF ( rate of change of magnetic flux ( gradient for magnetic field vs time graph.

4.
20
Ratio of turns = ratio of voltages = 240 / 12 (1) = 20 (1)
5.
8.0 W
Power = Voltage2/ Resistance = 12 x 12 / 18 (1) = 8.0 W (1)
6.
11.0 V
Resistance of wires = 2 x 16.0 x 0.050 = 1.6 ohms (1)



Voltage across light = [18/(18+1.6)] x 12 (2) = 11.0 V (1)
7.
Light 2 has a higher voltage across it than Light 1 (1) , so seeing the resistance is the same, the current and power lost in Light 2 will be greater in Light 1 (1).  For Light 2, the voltage is 12 V, the current = 12/18 = 0.67 amp (1) and power loss =12 W.  For Light 1, the voltage is 11 V. the current = 0.61 amp (1) and power loss = 6.7 W

8.
D or B
D: The voltage across Light 2 is unchanged.



B: The transformer may not be ideal, so with less current through the transformer there is more voltage available to the light.

9.
H
Use the Left Hand Rule with current at X being up, and magnetic field right to left.

10.
I
Use the Left Hand Rule with current at Y being to the right and parallel to the field.

11.
G
Use the Left Hand Rule with current at Z being to the right and down, and magnetic field right to left.

12.
H
Use the Left Hand Rule with current at X being to the left and up, and magnetic field right to left.

13.
A or B
Force on LHS of coil is out of page, while the force on RHS is into the page.  These forces produce an initial rotation.  900 later the forces are still in the same direction, pulling the coil apart, but not making it turn.  It is possible that if there is little friction in the system, then there may be some oscillation, hence B

14.
D
The commutator reverses the current twice every cycle when the coil is at right angles to the magnetic field.  The momentum of the initial turn carries the coil past the 900 position, where the now reversed currents and therefore forces continues the rotation for another 1800.

Electronic Systems

1.
2.7 s
Time constant is the time to lose 63% of supply voltage.  63% of 1.2 = 0.76 volts.  So after one time constant the voltage = 1.2 – 0.76 = 0.44 volts, which occurs about 2.7 secs (accept 2.5 – 2.9 sec)

2.
27 kilohm
Time constant = CR, so R = 2.7 / (100 x 10-6) = 27 k-ohms (C) 

3.
Ohmic means that the current is proportional to the voltage.  It could be argued that at a given temp, a voltage / current graph would in fact be straight for particular range of voltages. It could also be argued a larger current will increase the temperature of the thermistor and change the resistance.  Both answers, ohmic and non-ohmic, receive full marks, as does a blank response. 

4.
550C
Read off the graph.  Accept 53 – 570C

5.
700 ohm
12 V = 10 mA x Total resistance.  Total resistance = 1200 ohm (1)



Total R =400 +100 + Rvar (1).  Rvar = 1200 – 500 = 700 ohm. (1)
6.
10 ms
t0 to t1 is half a period (1). The period = 1/50 = 0.02 =20 ms (1)
7.
339 V
One vertical division = peak voltage (1) 



Peak voltage = 240 x Square root (2) (1)
8.
C
The diode only allows current to flow one way.

9.
D
The capacitor needs to discharge across a resistor.

10.
A
The larger the capacitor, the smoother the voltage.

11.

Q: 0,1,1,1.
 R: 1,1,1,0
Two marks for Q, two marks for R.

12.
B, D
Either on, but not both (One mark each, deduct a marks for each wrong answer)

13.
50
Gain = (Vout/(Vin = 2.0 / 0.04 (1) = 50 (1).

14.
A
Inverting amplifier.

Extra Questions

Sound

Q’n 5
What is the dB value at the microphone?  What is the dB value at the manager?

Q’n 6
What is the new intensity after the sound system is turned on?

Q’n 8
Put the dB values beside the intensity values on the Y axis of Figure 2.

Q’n 9
What do you hear as you walk from S1 to S2?

Q’n 10
While walking from S1 to S2 how far apart are the nodes?  How many do you expect?

Electric Power

Q’n 1
What is the size of the average current? Of the average resistance?

Q’n 3
Draw the magnetic field vs time graphs that would have produced A, B and D

Q’n 5
What is the current in the globe?

Electronics

Q’n 8
Estimate the time constant for D.

Q’n 9
If R = 100 (, and the time constant is the value from the last question, what is the value of C?

