TAP 321- 6: Questions on the two-slit experiment

What to do

These questions will give you practice in handling data about the two-slit experiment. You will need a pen, paper and a calculator.

Finding the wavelength of sodium light

In a two-slit apparatus the slits are 0.3 mm apart. Fringes in sodium are observed at a distance of 1.2 m from the slits. The separation of the fringes is 2.4 mm.

1.
What is the wavelength of sodium light?

2.
The same light gives a fringe separation of 3.6 mm with a different pair of slits. What is the slit separation if the distance between the slits and the fringes is the same? 

Red light of wavelength 7.0 x 10–7 m is shone at right angles through two slits of separation 0.3 mm. Fringes are formed at a distance of 1.3 m from the slits.

3.
What is the fringe spacing? 

4.
The same light gives a fringe spacing of 2 mm when passed through a different pair of slits. What is the slit separation if the distance between the slits and the fringes is the same? 

In a two-slit apparatus the slits are 0.3 mm apart. White light passes through the slits and fringes are observed at a distance of 2 m from the slits. Red light has a wavelength of 700 nm and blue light has a wavelength of 400 nm.

5.
Calculate the fringe spacing for each colour. 

6.
Use your answers to explain the coloured fringes seen on the screen. 

Practical advice

Intended as a simple practice question on the values involved in two-slit interference. Gives practice in using units and standard form.

Alternative approaches

This can be given as class work if there is time, or set as a homework exercise.

Answers and worked solutions

1.
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2.
By simple ratio:
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3.
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4.
By simple ratio:
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5.
Red light:
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Blue light:
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External reference

This activity is taken from Advancing Physics chapter 6, 150S
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