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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: 20
Score: /10
Percentage: /100
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Question1
Alayer of oil with a refractive index of 1.5 coats the outside of a perspex coverwith arefractive index of 1.75. The layer of oil is
usedto eliminatereflection from the lens at wavelength iin air.

Whatis the phase change at the top of the air-oilinterface and at the oil-perspexinterface and the minimum thickness of the
oillayer?

Phase change air-oil Phase change oil-perspex Oil thickness
A
A.
o J—
T 4
A
B. -z
11 m 6
21
C =
11 m 7
A
D
0 0 —
4
[1mark]
Question 2

Monochromatic light of wavelength 1is incident on a double slit. The resulting interference patternis observedonascreena
distance p fromthesslits. The distance between consecutive fringes in the patternis 21 mm when the slit separationis q.

Aandq aretripledandpis doubled.

Whatis the new distance between consecutive fringes?
A.7mm
B.21mm
C.42mm

D.63mm
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Question 3

Atransparent plastic forms a parallel-sided thin filmin air. Aray Xis incident on the upper-air plastic boundary ata normal
incidenceis shown on the diagram.

P Q R
X
Air
Plastic
Air

Reflections from the top and bottom surface of the filmresultin threerays P, Q and R. An observer can see a whole spectrum
of colours at the point PQR.

Which path differences are correct for the minimum thickness of the plastic?

X-P X-Q P-R
A A
A. il z
2 2 °
A
B = i
> 0
A A
C. i i
© 2 2
A A
D = = A
2 2
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Question 4

Aray of lightis incident on the boundary between two materials n;and n, where n; < n.

1

/\\nz

=
V]
3\

<

n,

Which diagrams show the correct behaviour of this ray of light at the boundary?
A.Alldiagrams are correct
B.Nodiagrams are correct
C.Diagrams 2 and 3 are correct
D.Diagrams1and 3 are correct
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Question 5

The figure below shows a spectrometer that uses a diffraction grating to split a bbeam of lightinto its constituent
wavelengths and enables the angles of the diffracted beams to be measured.

Hydrogen Diffraction
discharge tube grating

Telescope

-------------- Straight-through position
!5- Position W

Light
Paosition Z

90° position

Lightwith a particularwavelength is passed through the diffraction grating. The angle of diffraction fat the centre of the

2
observedbeamatZintheimage aboveis 450 where sin(45) = > andthe gratinghas 1000 lines permm.

Adark fringeis observed at position W, with the central maximum at the straight-through position.
How many orders of maxima of this light are present at this wavelength?

Al

B.2

C.3

D.4

[1mark]

Page 5 of 10

©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 6

Adiffraction grating s illuminated normally with light of wavelength 5x10~"m.

When a screenis 1mfromthe grating, the distance between the zero and first-order maxima on the screenis 0.20 m

1m
---J’---- First order
Light of ‘ 0.2m
wavelength —>—fer——————————— R, - Zero order
5x10"m T
Grating
Screen
You may needto use the following values in your calculation:
(2] = 1re
tan '\ — | =
\5)
(L )= 110
sl 1=
\5)
1 : 78°
cos || =
5

Whatis the number of lines per mm of the diffraction grating?

A.100
B.400
C.1000
D.2500
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Question7

APhysicist carried out Young's double slit experiment using a monochromatic beam. The diagram shows the equipment set-
up and the pattern producedwith aruler next toit.

Screen
Monochromatic M
beam
_ =
$0.04 mm
% :
B
20m
Dk ——
——1.55 mm
Bright — N
L=
I —
E1.5mm
=
I —

Whatis the wavelength of the monochromatic beam?
A.0.03nm
B.3nm
C.6um
D.9um
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Question 8

The diagram below shows an arrangement used to investigate double-slitinterference using microwaves.

Y.
Y
Metal Sheets AN
b Y
N
N
N
N
N
N
N
Microwave
Detector
Slits
Microwave
Transmitter Not to scale

The diagram below shows the view from above.

View from above

Microwave
detector
K
S, J
Microwave
transmitter S,
L] Not to scale

The microwaves from the transmitter are polarised. These waves are detected by the aerialin the microwave detector. The
aerialis a vertical metalrod.

The detectoris moved along the dottedline HL. As itis moved, maximum and minimum signals are detected. Maximum
signals are first detected at points | and J. The next maximum signalis detected at position K.

The distances between each of the two slits, S;and S, and the microwave receiver when the aerial is in position Kare $;K =
0.1M5mandS,;K=0.0315m

Which of the following reasons explains why the signal strength falls to a minimum between H and |, and between | and J?

Reason1 Reason 2 Reason 3
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Destructive interference

A. Waves are out of phase Givesrise to a path difference
occurs
. . . Constructiveinterference
B. Waves are out of phase Givesriseto a path difference
occurs
Path difference for the two . . ) Constructive interference
C. Givesrise to a phase difference

waves

OoCcCurs

Path difference forthe two ) . .
D. waves Givesriseto a phase difference

Destructiveinterference
occurs

Question 9

[1mark]

White light is passed through a double slitand an interference patternis observed on a screen 2.0 m away. The separation
between theslits is 0.5 mm. The first violet and red fringes are formed 2.0 mm and 3.0 mmrespectively away from the central

white fringe.

What are the wavelengths of the violet andred light?
A.Violetlightwavelength = 0.5 mandredlightwavelength=0.75m
B. Violetlightwavelength =500 nm andredlight wavelength =750 nm
C.Violetlightwavelength =750 nm andredlight wavelength=500 nm

D.Redlightwavelength =250 nm andyviolet light wavelength =250 nm
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Question10

Aparallelbeam of monochromatic lightis directed normally at a plane of transmission grating which has N slits per meter.

The second-orderdiffracted beamis atan angle 8to the zero-order transmitted beam.

2" Order
Incident beam 5] 0 Order
G
Grating
2" Order

The gratingis then replaced by a plane transmission grating which has 5N slits per meter.

Which one of the following statements is correct?
A.With the second grating, the first orderbeamis at an angle of 0to the zero-order transmitted beam
B. With the second grating, the second orderbeam s at an angle #to the zero-order transmitted beam
C.Withthe second grating, the second orderbeamis atan angle of 0.26to the zero-order transmitted beam
D. With the first grating, the first order beamis at an angle of 0.20to the zero-order transmitted beam
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