VCE Physics Unit 4 November Exam Pilot Physics Course

Light and Matter

Q.1
2.1 eV


The work function was 2.1 eV, which could be obtained by using Ek(max) = hf - W and substituting the data from the table for either blue or UV.

W = Eph – Ekmax = 3.0 – 0.9 = 2.1 eV (for blue, or same for UV)

Q.2
2.2 eV


Eph = hf = 4.14x10-15 x 5.4x1014 = 2.24 eV

Q.3
A


The current depended on the number of photons(intensity), so the answer was A.

Q.4a
Graph should show three points giving straight line from (3.0,-1.0) to (12,3.0)

Q4b
red is N/A as no electrons emitted.  

UV2 is 2.9 eV (+/- 0.2 eV)

Q5
B,D


The possible transitions of those listed were from second excited state to first and from first to ground.

(6.7 eV also possible)

Q6
C


Difference between 3rd and 2nd.  (Transitions such as this are uncommon.)

Q.7
A


The diffraction patterns for the electrons and x-rays were very similar, therefore they had the same wavelength.  Diffraction patterns only depend on wavelength.

Q.8
1.9x10-23kgm/s


Momentum p = 
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.  The wavelength of the electrons was the same as the x-rays (35 pm), so the momentum was 1.9x10-23 kgms-1.  You needed to include the units to obtain full marks.

Q.9
Due to the interference between light waves from the two slits traveling different paths P1 and P2.

Where P2 - P1 = nλ we have constructive interference →bright band, 

where P2 - P1 = (n - ½)λ get destructive interference→dark band.

Q.10
3.8 x 10-6m.

This point is 6th bright band so P2 - P1 = 6λ = 3792 nm = 3.8 μm

Q.11
C


Shows four whole waves (8 nodes)

Electric Power

Q.1
Perpendicular; magnetic; increases.

Q.2
B  

Use of right hand (palm) rule.

Q.3
1.0 T  

From B = F/IL = 0.01/(1x0.01)

Be careful with the measurements of the wire (10mm = 0.01m)

Q.4
With an AC power supply the magnetic force alternates up/down at 100 Hz.

The wire may vibrate up and down rapidly at 100 Hz or it may do nothing if it is reasonably heavy or stiff. 

Q.5
Closing the switch caused an increasing current which led to an increasing magnetic field.  

The resultant change in flux produced a current in the secondary.  

Once the supply current reached a constant value, the magnetic field was constant and thus there was no change in flux.  

Therefore, there was no more current induced in the secondary and the meter returned to zero.

Q.6
C  

Opposite flux induced, but the change is only momentary because the current is now off.

Q.7
0.05s  

P and Q are half a revolution apart, so t = ½ x 1/10th sec.

Q.8
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It would also be acceptable if the graph was inverted as no positive direction had been specified.

The graph should be a cos (or –cos) graph with peaks at ±2.8 V and the same period.

Q.9
D

As the shaft gradually slows, the rate of change of flux is reduced and so the voltage output is reduced.  As it slows, the period of rotation increases and so the period of the output voltage is increased (which is the same as the frequency decreasing).

Graph D shows amplitude and frequency both decreasing.

Q.10
A

Only reasonable answer.

Q.11
Current in rotating coil is alternating. 

Commutator reverses connections to external wires each half turn, so that current in external circuit is always in same direction, ie., pulsed DC.

Q.12
As there is a 1Ω resistance in the lead, there will be a ΔV along its length •which will reduce the ΔV across the lamp, •and hence the current and power. (In fact the ΔV in the lead is 4x1 = 4 V and hence lamp 2 has 8 V across it – but the question did not require numbers.)

Q.13
32 W

Using Ohm’s Law, the voltage loss in the extension lead was 4 V. 

So the voltage across lamp two was 12 – 4 = 8 V.

Therefore the power dissipated in lamp two was P = V I = 8 x 4 = 32 W.

Q.14
D

The resistance in the branch with lamp one is less than that in the branch with lamp two. Therefore the current through lamp one is greater than 4 A. Accordingly the combined current is greater than 8 A.

Q.15
Transformer symbol or diagram showing/labeling primary, secondary and core with a statement that the primary has 20 times as many turns as the secondary.

Q.16
The current in the extension lead is only 1/20th of that in 12 V supply and •hence there is much less ΔV along the lead, with less power loss. •P=I²R so power loss only 1/400th.

Sound

Q.1
Dynamic (moving coil), Velocity (ribbon), Electret-condensor (capacitor).  These descriptions should be on your cheat sheet.

Q.2
B  


A list of conversions from dB to Wm-2 should be on your cheat sheet.

Q.3
B


A reduction by a factor of 2 is equivalent to –3dB

Q.4
B


Speaker 2, because the graph is greatest in the 100 to 1000Hz range

Q.5
D


Speaker 4, because the graph is amplified and flat in the 500 to 10 000Hz range

Q.6
In free air the sound waves from behind the speaker can diffract around to the front and interfere destructively with the waves from the front.  Particularly long λ (bass sounds).  The board prevents sound diffracting around the speaker and interfering destructively.
Q.7
Speakers 3 and 4 because the high cut-off for speaker 3 is about the same as the low cut-off for speaker 4 and hence they will complement each other’s sound. 

They also have about the same output over this range. 

Speakers 1 and 2 have a high cut-off well into the range of speaker 4 and so the mid range would be too loud.

Q.8
1.0 m  

(λ = 340/80 = 4.25 m. 
An open/closed tube has resonance at ¼λ and so L ~ 1.0 m.

Q.9
D  

For a tube opened at one end the resonant frequencies are odd multiples of the fundamental. So the possibilities were 80, 240, 400, 560, 720, and 880. The only one listed was 560 Hz,

Q.10a
λ = 340/100 = 3.4 m
Q.10b
The low frequency sound will diffract around the screen because the screen is smaller than the wavelength. The higher frequencies of the dialogue will have λ around 0.3 m and so will not diffract around the screen.
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