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2003 VCE PHYSICS EXAM 1 SOLUTIONS ( Copyright 2003 mathlinE

*Do not photocopy.          Free download from

www.thereisnosquare.com/mathline/
AREA 1 – Sound  

Q1 Loudspeaker cone causes the air molecules to oscillate 10 times per sec parallel to the direction of propagation of the sound wave because sound waves in air are longitudinal waves. The flame of the candle is a collection of light-emitting particles suspended in the air. As the sound wave passes by the flame, these particles oscillate together with the surrounding air molecules at the same frequency.
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 later, the travelling wave moves to the right 
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answer B. 
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 later, the travelling wave moves to the right 
[image: image6.wmf]2

l

, 
[image: image7.wmf]\

answer C.

Q3 The standing wave oscillates a full cycle in time T. Assuming that the graph shows the standing wave at its maximum amplitude at time t, 
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later, it is at zero amplitude, 
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answer D. At 
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answer C.

Q4 Doubling the distance reduces the intensity to 
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 of the initial intensity according to the inverse square law. Halving the intensity decreases the sound level by 3dB, 
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 of the initial intensity is equivalent to a drop of 6dB. Answer D.

Q5 As P moves towards X, distance PX is shortened and the path difference QX – PX changes. Initially, QX – PX = 0, constructive interference (loud sound) occurs at X. When  QX – PX = 
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, destructive interference (soft sound) occurs at X. When QX – PX = 1(, constructive again.

Q6  Moved 
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Q7 
[image: image17.wmf]m

f

v

057

.

0

6000

340

=

=

=

l


Q8 This is caused by the diffraction of sound waves. The extent of diffraction is 
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 wavelength of the sound wave and 
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 the width of the loudspeaker. For 
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very little diffraction for 
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Q9 Barrier B reflects most of the sound waves. Sound waves reflected from barrier A can reach house 3 but not house 1 and house 2. Also, due to diffraction low frequency sound can reach house 3.

Q10 The surface of barrier A becomes irregular and gives off diffuse reflections of the sound waves. Also some sound waves penetrate into the barrier through the gaps and become attenuated under multiple reflections within the barrier,
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 house 3 receives less reflected sound from barrier A. Both house 1 and house 2 are well protected by barrier B and do not depend on the texture of surface A.

Q11 The 20 000Hz 20dB sound is well above the threshold of hearing for dog and mouse. Both could hear the sound.

Q12 Elephant 600Hz, human 4000Hz. Human ear canal is shorter than that of elephant and thus has higher resonance frequencies.

Q13 Since resonance frequency 
[image: image28.wmf]L

f

1

µ

, 
[image: image29.wmf]2

600

4000

x

=

\

, 
[image: image30.wmf]cm

x

13

»

.

AREA 2 ​– Electric power

Q1                                                         540v
         600v          P                      Q                 R


                         200A           T1  500A           T2


             0v
P   200 + 500 = 700A
Q  500A
R  0A
Q2 
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Q3 Let r( be the resistance of each 1km of wire.

Voltage drop in P section  + voltage drop in Q section = 600 – 540 = 60,

i.e. 
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Q4 Voltage drop in P section = 700r = 35v, 
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voltage at position of tram 1 = 600 – 35 =565 or 
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Q5 Light globe: 
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Variable resistance: 
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Q6 Fuse burns out when 
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Light globe: 
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Variable Resistance: 
[image: image44.wmf]W

=

=

=

=

-

=

24

,

12

,

5

.

0

5

.

1

2

I

V

R

v

V

A

I

.

Q7 Circuit A. In A the light globe and the variable resistance are connected in series. When the latter increases in resistance, the current through the light globe decreases and becomes dimmer. 

In B the two are connected in parallel. Voltage across the light globe stays at 12v and it remains at full power. The variable resistance has no effect on the light globe unless it becomes 0( (i.e. a short) and the 2-amp fuse prevents this from happening.

Q8 
[image: image45.wmf]Wb

BA

030

.

0

40

.

0

30

.

0

25

.

0

=

´

´

=

=

f


Q9 
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Q10 Answer B.

Q11 
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V  vs t graph is the negative of the gradient function graph of (  vs t graph. Since 
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answer A and according to Lenz’s law the current flows in the direction from V to U initially. However, the question asked for current in the direction from U to V, 
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answer D.

AREA 3 – Electronic systems

Q1  1000( 

Q2 From graph, when 
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total resistance = 1000 + 2000 = 3000(

[image: image57.wmf]mA

A

R

V

I

0

.

2

10

0

.

2

3000

0

.

6

3

=

´

=

=

=

\

-

.

Q3 
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Q4 It is a voltage divider, sensor voltage
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Q5 From graph, when 
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Q6 
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Q7 



Peak voltage is slightly less than that of the original waveform.

Q8 To reduce the amount of fluctuation in the output voltage between P and Q. If 
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 is sufficiently large, the voltage becomes fairly constant.

Q9 
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Q10 Amplified voltage 
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Orig. ripple voltage
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Q11  

	Lair
	Lwater
	Lpump

	0
	0
	0

	0
	1
	0

	1
	0
	0

	1
	1
	1


Q12 Truth table for an AND gate, answer A

Q13 When LED is on, 
[image: image76.wmf]v

V

LED

0

.

2

=

,


[image: image77.wmf]v

V

5

.

2

100

=

\

, 
[image: image78.wmf]mA

A

I

25

025

.

0

100

5

.

2

=

=

=

.

_1139163167.unknown

_1139292429.unknown

_1139296577.unknown

_1139298195.unknown

_1139298524.unknown

_1139299042.unknown

_1139299300.unknown

_1144083117.unknown

_1139299129.unknown

_1139298626.unknown

_1139298367.unknown

_1139298422.unknown

_1139298327.unknown

_1139296909.unknown

_1139297038.unknown

_1139297089.unknown

_1139296966.unknown

_1139296765.unknown

_1139296860.unknown

_1139296734.unknown

_1139296118.unknown

_1139296364.unknown

_1139296483.unknown

_1139296254.unknown

_1139295892.unknown

_1139295964.unknown

_1139295806.unknown

_1139291146.unknown

_1139292042.unknown

_1139292254.unknown

_1139292401.unknown

_1139292204.unknown

_1139291610.unknown

_1139291648.unknown

_1139291567.unknown

_1139163327.unknown

_1139163510.unknown

_1139163601.unknown

_1139163431.unknown

_1139163258.unknown

_1139163305.unknown

_1139163193.unknown

_1139080721.unknown

_1139083645.unknown

_1139162505.unknown

_1139162782.unknown

_1139162856.unknown

_1139163100.unknown

_1139162584.unknown

_1139083778.unknown

_1139162082.unknown

_1139083701.unknown

_1139080779.unknown

_1139081480.doc
[image: image1.png]online tutoring service

e o8 °ee e 1 2 email: ma+hhnw@+hwrwﬁ osqQuUare,.com
e000:- o0 o0 0 o000 0:-000: 00 =
....:: 039° 92%°%. 9 3 930033 33¢0e web: www,th -|:|I_l:|r e.com/mathline/
3038 88, 8388 .38, 3%, & ... postal po box 6079 vermont south 3133 vic

abm: 35 63







_1139082449.unknown

_1139080854.unknown

_1139080756.unknown

_1139079560.unknown

_1139080508.unknown

_1139080619.unknown

_1139080688.unknown

_1139080574.unknown

_1139080134.unknown

_1139080297.unknown

_1139079871.unknown

_1139078415.unknown

_1139078886.unknown

_1139079048.unknown

_1139079444.unknown

_1139078441.unknown

_1139078306.unknown

_1139078355.unknown

_1139078408.unknown

_1139078218.unknown

