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28 A light wave passes through a single slit and a diffraction pattern forms.

What happens to the frequency and the speed of the wave when it is diffracted?

frequency speed
A decreases increases
B increases decreases
C no change decreases
D no change no change
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28 A student carries out a double-slit experiment using a laser emitting red light of wavelength of

29

680 nm. The light is incident normally on a double slit.

The diagram shows part of the pattern of bright fringes visible on a screen at a distance of 2.4m
from the slits. The distance across five bright fringes is measured as 34 mm.
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What is the slit separation?

A 85x10°m B 24x10"m € 19x10"m D 4.8x10°m

The diagram shows a stationary wave on a stretched spring at an instant in time.

P

stretched
spring

Two particles on the spring, P and Q, are shown.

Which statement about the vibrations of P and Q is correct?

A They have different frequencies.
B They have the same amplitudes.
C They have different periods.
D

They are always in phase.
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30 Green laser light passes through a diffraction grating and forms an interference pattern.
The diffraction grating contains 400 lines per mm.
The wavelength of the laser light is 550 nm.

What is the highest order diffraction maximum produced by the grating?

A 4 B 5 C 8 D 9
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4 (a) State whatis meant by diffraction of a wave.

(b) A beam of vertically polarised light of wavelength 540nm is incident normally on a diffraction
grating, as shown in Fig. 4.1.
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Fig. 4.1 (not to scale)
The diffraction grating has a line spacing of 5.0 x 10=%m.

The light transmitted by the diffraction grating illuminates a circular screen. The diffraction
grating is at the centre X of the circle.

The central bright fringe is formed at point O on the screen and has intensity I,.

P is a point on the screen where the line XP is at a variable angle 6 to the line XO. The
intensity I of light on the screen at P varies with 6.

(i) Show that the angle 0 at which the first-order bright fringe is formed is 6.2°.

[2]
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(ii) Determine the value of 6 at which the second-order bright fringe is formed.

(iii) On Fig. 4.2, sketch the variation of the intensity I with 6 for values of 6§ from —15° to +15°.
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Fig. 4.2
[3]

(c) A polarising filter is placed in the path of the light beam that is incident on the diffraction
grating in Fig. 4.1. The transmission axis of the filter is at 45° to the vertical.

Suggest how the variation of intensity with 6 for the light on the screen compares with the
answer in (b)(iii).

[Total: 10]
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4 A laser emits visible light of a single frequency in a vacuum. The light is incident normally on a
double slit and then forms a pattern of bright and dark fringes on a screen, as shown in Fig. 4.1.
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Fig. 4.1 (not to scale)

fringe pattern on screen

The separation of the slits is 1.0 x 103m. The distance from the slits to the screen is 4.8m. The
distance between the centres of adjacent dark fringes on the screen is 3.3 mm.

(a) Explain how the pattern of bright and dark fringes is formed.

(b) Calculate the frequency of the light emitted by the laser.

frequency =

®



Name: ( ) A-Level Physics: w25 22

(c) The double slit is removed. A second laser is placed beside the first laser. The second laser
produces visible light of a different frequency from that of the first laser. The beams of light
from the two lasers overlap on the screen.

Explain why a steady pattern of bright and dark fringes is not formed on the screen.

[Total: 8]
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4 (a) State the principle of superposition.

(b) An electromagnetic wave of wavelength 0.026m in free space is incident normally on an
aluminium sheet, as shown in Fig. 4.1.
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Fig. 4.1

The wave reflects at the aluminium sheet and a stationary wave is formed in the region
between the transmitter and the sheet.

(i) Explain how the stationary wave, including its nodes and antinodes, is formed.

(ii) Calculate the frequency of the electromagnetic wave.

frequency = ... Hz [2]

(iii) State the principal region of the electromagnetic spectrum to which the wave belongs.
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(iv) Determine the distance between a node and an adjacent antinode.

distance = ... m [1]

[Total: 9]
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31 Light of a single frequency from two coherent sources interferes to produce a pattern of bright
and dark fringes on a screen.

Which change results in a larger fringe separation?

A increasing the distance between the sources and the screen
B increasing the distance between the two sources

C increasing the frequency of the light

D increasing the intensity of the light



