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4.3 Wave Characteristics

Question Paper

Course DPIB Physics
Section 4. Waves
Topic 4.3 Wave Characteristics
Difficulty Medium
Time allowed: 80
Score: /59
Percentage: /100
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Questionla
Alarge watertankis setup sothatawave can be generated at each end of the tank. The two waves, Aand B, travel towards
each otheratthe same speed.

The graph shows the variation of displacement of the water surface with distance travelled at a particularinstant.
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(a)
Deduce how many times greater the amplitude of Bis to the amplitude of A.

[2 marks]
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Question1b
Wave Ahas a frequency of 9.0 Hz.
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(b)
(i) Calculatethevelocity of wave A
[2]
(i)  Determinethe frequency of wave B
[2]
[4 marks]
Questionlc
(c) Explainhow thestationary waveis generatedin the tank.
[3marks]
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Question1d

(d)
Sketch a graph torepresent the wave which wouldresult from the superposition of wave Aand wave B.

[4 marks]

Question 2a

Superposition occurs when two or more waves interfere with each other.

(a)
0
Explain the conditions required for a consistent stationary interference pattern to form during superposition.
(2]

(i) Sketchadiagramto supportyouranswerto part (i).
[2]

[4 marks]

Page 4 of 13

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 2b

Superposition is often demonstrated using water waves which are transverse and clearly show increases and decreases in
amplitude.

(b)
Describe how sound waves can also undergo superposition.

[3marks]

Question 2¢c

Two microwave transmitters are placed 15 cm apart and connected to the same source. Areceiveris placed 70 cm away and
moved along aline parallel to the transmitters. The receiver detects and alternating pattern of maxima and minima.

(c)

Explain how the maxima and minima are formed.

[3marks]
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Question 2d

One transmitteris removed and a metal grille is placed between the transmitterand the receiver. The grille is rotated through
180°and backround again. The signal atthe receiveris heard torise andfall as the grillrotates.

(d)
(i) Explainwhatcauses therisingandfalling signal.
(2]
(i)  Sketchagraphtoshow the pattern of rising andfalling signal.
(2]
[4 marks]
Question 3a
(a)
Distinguish between light whichiis polarised and unpolarised.
[2 marks]
Question 3b
(b)
Outline the function of an analyserwhen investigating polarised light.
[2 marks]
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Question 3¢

The analyseris used toinvestigate polarised light. Light with intensity 11.94 W m=2is incident on a polarising filter. The
transmission axis of the analyseris fixed at an angle of 35° to the electric field of the polarisedlight.

(c)
(i) Writedown theintensity of the light transmitted by the polarising filte
(]

(i) Calculatetheintensity of the light transmitted by the analyser

(2]
[3marks]
Question 3d
The analyseris rotated through 180°.
(d)
Sketch a graph to show the variation of intensity I, with angle 0 of the light leaving the analyser.
I,/ W2
0° 90° 180° ©
[2 marks]
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Question 4a

Amicrowave transmitteris setup 75 cm away from a receiver which is connected to an oscilloscope so that the intensity of
the waveincident on thereceiver can be determined.

Initially the intensity is found to be 32 mW m~2. The receiver is moved to a new position 125 cm from the transmitter. The new
intensity is foundtobe 1.6 mWm™2.

(a)
Show that theseresults support the theory thatintensity is related to distance according to an inverse square law.

[3marks]

Question 4b
The transmitterremains at 125 cm and the energy of the signalis increased. The new intensity is found to be 46.4 mWm~2.

(b)
Determine the factor by which the energy was increased.

[2 marks]
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Question 4c

Radio waves are emitted from a straight conductingrod antenna such that the plane of polarisation of the waves is parallel
totherod. Anidentical metal conductingrod, known as an aerial, is used forreception.

® ®
Polarised radio waves
E——
126 km
Transmitting antenna Receiving aerial

(c)
Suggestwhy thereceiving aerial must be set up parallel to the transmitting antenna.

[2 marks]
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Question 4d

Thereceiving aerialis moved so thatitleans 22° fromits original position. The power of the received signalin the new position
is 15 uW.

(d)
(i) Calculatethe powerthatwas receivedin the first position.
(2]
(1
Calculate the minimum time between the wave leaving the transmitting antenna and being received at the receiving aerial.
[l
[ ]
Transmitting antenna
Original position
Position after
R being realigned
22
Receiving aerial
® ®
Polarised radio waves
_—
126 km
Transmitting antenna Receiving aerial
[3 marks]
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Question 5a

A group of hikers are exactly equidistant between two radio transmitters, Xand Y. The transmitters are set to an operating
wavelength of 200 m and have the same power outputs.

(a)
The hikers at point P receive a signal with zero amplitude. Outline what information about the signalyou can assume from
this.

[3marks]
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Question 5b

(b)
The hikers walk towards point Q on the line shown and continue to receive a signal of zero amplitude.

Onceat Qtheyturnandwalk towards Y, continuing until they receive a signal with amplitude double that emitted from either
transmitter.

(i)  Explainwhythereis noincreasein amplitude detected onthe walkfromP to Q
(2]
(i) Calculatethedistance theywalkedalongthelinefromQtoY
(2]
[4 marks]

Question 5¢

The hikers continue moving from Q towards the transmitterat Y where the distance QY is 20 km. The signal continues torise
andfallas they walk.

(c)

Calculate how many times they willhear the signal fallin intensity as they walk.

[2 marks]
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Question 5d
The hikers are wearing polarising glasses to protect theireyes from glare.

(d)
(i) Describehow glareis caused.
(2]

(1
Explain how polarising glasses reduce glare from the surface of aroad without reducing the amount of light entering the eye

from above.

[2]
[4 marks]
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