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Two loudspeakers emit sound waves.

Which line in the table gives the correct frequency condition and the correct phase condition for
the waves from the loudspeakers to be coherent?

 

  Frequency condition Phase condition  

A same frequency variable phase difference

B constant frequency difference constant phase difference

C constant frequency difference in phase

D same frequency constant phase difference

(Total 1 mark)

1

When a parallel beam of monochromatic light is directed at two narrow slits, S1 and S2,
interference fringes are observed on a screen.

 

2

Which line in the table gives the changes that will increase the spacing of the fringes?
 

  Slit spacing
Distance from slits to

screen
 

A halved halved

B halved doubled

C doubled halved

D doubled doubled

(Total 1 mark)
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A parallel beam of monochromatic light is directed normally at a plane transmission grating which

has N slits per metre. The second order diffracted beam is at angle θ to the zero order
transmitted beam.

 

The grating is then replaced by a plane transmission grating which has 2N slits per metre.

Which one of the following statements is correct?
 

A
With the first grating, the first order beam is at angle

0.5θ to the zero order transmitted beam.

B
With the second grating, the first order beam is at angle

0.5θ to the zero order transmitted beam.

C
With the second grating, the first order beam is at angle

θ to the zero order transmitted beam.

D
With the second grating, the second order beam is at

angle θ to the zero order transmitted beam.

(Total 1 mark)

3

A layer of liquid of refractive index 1.6 covers the horizontal flat surface of a glass block of
refractive index 1.5. A ray of light strikes the boundary between them at an angle such that it
travels along the boundary afterwards.

How does the ray strike the boundary?
 

A it travels in glass at an angle of 70° to the boundary

B it travels in glass at an angle of 20° to the boundary

C it travels in the liquid at an angle of 70° to the boundary

D it travels in the liquid at an angle of 20° to the boundary

(Total 1 mark)

4

Page 3 of 17
www.examqa.com



Monochromatic light of wavelength 600 nm is used to illuminate a pair of slits 0.50 mm apart. The
fringes are observed at a distance of 1.50 m from the slits.

What is the separation of the fringes?
 

A 2.0 × 10−7 mm

B 1.8 × 10−3 mm

C 5.6 × 10−1 mm

D 1.8 mm

(Total 1 mark)

5

Microwaves from a transmitter are incident on a gap between two metal plates. The microwaves
that pass through the gap are detected by a receiver.

 

The receiver is placed at O.

What change causes the received signal to decrease and then increase?

6

 

A make the gap narrower

B move the receiver towards X

C rotate the receiver through 90°

D move the transmitter away from the receiver

(Total 1 mark)
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A diffraction pattern is formed by passing monochromatic light through a single slit. If the width of
the single slit is reduced, which of the following is true?

 

 
Width of central

maximum
Intensity of central

maximum

A unchanged decreases

B increases increases

C increases decreases

D decreases decreases

(Total 1 mark)

7

A light source emits light which is a mixture of two wavelength, λ1 and λ2. When the light is
incident on a diffraction grating it is found that the fifth order of light of wavelength λ1 occurs at
the same angle as the fourth order for light of wavelength λ2. If λ1 is 480 nm what is λ2?

 

A 400 nm

B 480 nm

C 600 nm

D 750 nm

(Total 1 mark)

8

Monochromatic light may be characterised by its speed, frequency and wavelength. Which of the
following quantities change when monochromatic light passes from air into glass?

A       Speed only.                                        

B       Speed and wavelength only.              

C       Speed and frequency only.                

D       Wavelength and frequency only.        

(Total 1 mark)

9
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Monochromatic light of wavelength 490 nm falls normally on a diffraction grating that has 6 × 105

lines per metre. Which one of the following is correct?
 

A The first order is observed at angle of diffraction of 17°.

B The second order is observed at angle of diffraction of 34°.

C The third and higher orders are not produced.

D A grating with more lines per metre could produce more orders.

(Total 1 mark)

10

In a diffraction-grating experiment the maxima are produced on a screen.

What causes the separation of the maxima of the diffraction pattern to decrease?
 

A using light with a longer wavelength

B increasing the distance between the screen and grating

C increasing the distance between the source and grating

D using a grating with a greater slit separation

(Total 1 mark)

11

White light passes through a single narrow slit and illuminates a screen.

What is observed on the screen?
 

A a set of equally spaced white fringes

B a central maximum made up of a spectrum surrounded by white
fringes

C a white central maximum surrounded by coloured fringes

D a single narrow white line

(Total 1 mark)

12
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The diagram below shows the paths of microwaves from two narrow slits, acting as coherent
sources, through a vacuum to a detector.

 

(a)     Explain what is meant by coherent sources.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

13

(b)    (i)      The frequency of the microwaves is 9.4 GHz.

Calculate the wavelength of the waves.

 

 

 

wavelength = ____________________ m

(2)
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(ii)     Using the diagram above and your answer to part (b)(i), calculate the path difference
between the two waves arriving at the detector.

 

 

 

path difference = ____________________ m

(1)

(c)     State and explain whether a maximum or minimum is detected at the position shown in the
diagram above.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(3)

(d)     The experiment is now rearranged so that the perpendicular distance from the slits to the
detector is 0.42 m. The interference fringe spacing changes to 0.11 m.

Calculate the slit separation. Give your answer to an appropriate number of significant
figures.

 

 

 

slit separation = ____________________ m

(3)

(e)     With the detector at the position of a maximum, the frequency of the microwaves is now
doubled. State and explain what would now be detected by the detector in the same
position.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(3)

(Total 14 marks)
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A single slit diffraction pattern is produced on a screen using a laser. The intensity of the central
maximum is plotted on the axes in the figure below.

 

(a)     On the figure above, sketch how the intensity varies across the screen to the right of the
central maximum.

(2)

14

(b)     A laser is a source of monochromatic, coherent light. State what is meant by

monochromatic light __________________________________________________

___________________________________________________________________

coherent light _______________________________________________________

___________________________________________________________________

(2)

(c)     Describe how the pattern would change if light of a longer wavelength was used.

___________________________________________________________________

___________________________________________________________________

(1)

(d)     State two ways in which the appearance of the fringes would change if the slit was made
narrower.

___________________________________________________________________

___________________________________________________________________

(2)
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(e)     The laser is replaced with a lamp that produces a narrow beam of white light. Sketch and
label the appearance of the fringes as you would see them on a screen.

 

 

 

 

 

 

 

 

(3)

(Total 10 marks)

Just over two hundred years ago Thomas Young demonstrated the interference of light by
illuminating two closely spaced narrow slits with light from a single light source.

(a)     What did this suggest to Young about the nature of light?

___________________________________________________________________

___________________________________________________________________

(1)

15

(b)     The demonstration can be carried out more conveniently with a laser. A laser produces
coherent, monochromatic light.

(i)      State what is meant by monochromatic.

______________________________________________________________

______________________________________________________________

(ii)     State what is meant by coherent.

______________________________________________________________

______________________________________________________________

(2)

(iii)     State one safety precaution that should be taken while using a laser.

______________________________________________________________

______________________________________________________________

(1)
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(c)     The diagram below shows the maxima of a two slit interference pattern produced on a
screen when a laser was used as a monochromatic light source.

 

The slit spacing = 0.30 mm.
The distance from the slits to the screen = 10.0 m.

Use the diagram above to calculate the wavelength of the light that produced the pattern.

 

 

 

 

 

 

answer = ____________________ m

(3)

(d)     The laser is replaced by another laser emitting visible light with a shorter wavelength.
State and explain how this will affect the spacing of the maxima on the screen.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(Total 9 marks)
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