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9.3 Interference

Question Paper

Course DPIB Physics
Section 9. Wave Phenomena (HL only)
Topic 9.3 Interference
Difficulty Hard
Time allowed: 60
Score: /42
Percentage: /100
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Questionla

Monochromatic light from a single sourceis incident on two thin parallel slits.

Slits

Monochromatic ~ Ip
P T Y A e 0
light 7

Screen
The following data are available:
¢ Distancefromslitstoscreen=4.5m
¢ Wavelength =690 nm
¢ Slitseparation=0.14mm
Theintensity, | of the light on the screen from each slit separately s /.
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(a)
Sketch, on the axis, a graph to show variation with distance p on the screen against the intensity of light detected on the
screen for this arrangement.

(3]

[3marks]
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Question1b

(b)
Calculate the angle of diffraction of the central and subsequent two bright fringes that would appear on the screen.
Giveyouranswerin degrees to one significant figure.

[3]

[3marks]

Page 3 of 11

©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

Question1c
Therelativeintensity [; for the first bright fringe is 0.7515 and for the second bright fringe I, is 0.25/.
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Angle of diffracttion / °
(c)

Plot, on the axis, a graph to show this diffraction pattern.
(4]

[4 marks]
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Question1d

(d)
State andexplain the changes that willoccurto the diffraction pattern when the number of slits is increased from two to

three.
[4]

[4 marks]
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Question 2a

Studentsin alaboratory have created the following set-up. Parallel rays of monochromatic light from two adjacent slits Aand
B of wavelength Aareincident normally on a diffraction grating with a slit separation d.

\'%

Y

Y

Monochromatic
light, wavelength A

(a)
Usethe diagramto derive the equation nA=dsindwhere 0is the angle of diffraction of a maxima order n visible on a screen.
[6]

[6 marks]
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Question 2b

The monochromatic lightin the set-upin part (a) has a wavelength of 545 nm. The graph shows the variation of singwith the

order n of the maximum. The central order correspondston=0.

7\
0.45 1

0.4
0.35
0.3

sinB

(b)
Determine a mean value for the number of slits per mm of the grating.
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Question 2c
The gratingis 40 mmwide.

(c)
Determine the number of slits required to obtain a maximum of six bright fringes on the screen.

[3]
[3 marks]
Question 2d
The students claim that they observed the following diffraction pattern on the screen forthe grating from part(c).
(d)
Statetworeasons why theinterference pattern obtained cannot be correct.
(2]
[2 marks]
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Question 3a
Aninternet company is looking toimprove the amount of light transmitted through its optical fibres. The fibres are made of
glass andhave arefractiveindexng.

The proposed solution has been to spread a thin film of oil on the inside surface with a refractive index n,. The airinside the
fibre has arefractiveindexn,and the air outside has a refractive indexn.

Nn<nNy<ng<ng

Damaged optical fibre

Oil

\
i

Air Air

Oil

(a)
Complete theray diagram to show the path of theincidentlight ray along the optical fibre.

You donotneedtoindicate any angles of refraction.
(3]

[3marks]
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Question 3b

(b)

Outline the conditions for constructive interference to occur as two light rays travel down in an optical fibre with oil on the
inside.

You may include a diagramin youranswer.

(3]
[3marks]
Question 3¢
The oilhas a thickness of 100 nm and a refractiveindex of 1.4.
()
Determine thelongest possible wavelength of light that can be incident on the oil to obtain constructive interference.
(2]
[2 marks]
Question 3d
(d)
Analyse whetherthe oilimproves the amount of light transmitted through the optical fibres.
(i)
Describe the path of the ray with the presence of ail.
(1
(if)
Describe the path of the ray without the presence of ail.
(1
(i)
State and explain whether the oilimproves the amount of light transmitted through the optical fibres.
(2]
[4 marks]
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