Young’s Slit Experiment Questions
λ = a x/D

λ = wavelength

a = slit separation

x = fringe width

D = Screen distance

1. In a double slit experiment, a screen is positioned at a distance of 0.80m from two slits, as shown in the diagram. Light of wavelength 590nm is directed at the slits normally to give an interference pattern on the screen with five fringes spaced over a distance of 4.8mm. Calculate the slit spacing.

a. How would the pattern differ if white light had been used?

2. Monochromatic light of wavelength 600nm is directed normally at four parallel narrow slits spaced at 0.1mm apart. The two outer slits are blocked off. The transmitted light falls on a screen 1.8m from the slits, the screen being placed at right angles to the direction of the incident beam. Calculate the fringe spacing.
3. Use the equation for Young’s Slit experiment to explain

a. With the slits closer together, the fringes are further apart

b. Interference fringes for blue light are closer together than for red light

c. In an experiment to measure the wavelength of light, it is desirable to have the screen as far as possible from the slits.

4. In a Young’s slit experiment, filters were placed in front of a white light source to investigate the effect of changing the wavelength of the light. At first a red filter was used (wavelength = 600nm) and the fringe separation was found to be 2.4mm. A blue filter was used (wavelength = 450mm). What would the fringe separation become?

5. Yellow sodium light      of wavelength 589nm is used in a double-slit experiment. The slit separation is 0,2mm and the screen is placed 1.20m from the slits. What will be the separation of the fringes which appear on the screen?

6. Interference fringes are formed on a screen when monochromatic light is passed through two narrow slits which are close together. State how, if at all, and explain why the separation of the fringes increases if

a. The screen is moved closer towards the slits

b. The slits are made narrower but the separation is unchanged

c. A more intense light source is used

d. Light of longer wavelength is used

e. The separation of the slits is increased

7. In a double slit experiment using light from a helium-neon laser, a student obtained the following data.
Width of 10 fringes = 1.5cm
Separation of slits = 1.0mm
Slit to screen distance = 2.40m
Answer fringe separation = 1.5mm and wavelength = 630nm
If the student moved the screen to s distance of 4.8m, what would the fringe separation be?

8. White light in a parallel beam is directed at two parallel slits spaced 0.30mm apart, the direction of the beam being at right angles to the slits. Interference fringes are observed on a screen placed 0.80mm away from the slits, placed at right angles to the beam. The distance across three fringe spacings is measured at 4.0mm. Which of the following statements is (are) true?
a. The average value for the light wavelength is 500nm

b. A red filter placed in the path of the beam in front of the slits gives red fringes with a greater spacing than 1.33mm

c. If the slits were replaced by double slits at a spacing of 0.6mm, the new fringe spacing for white light is 0.67mm

A. a,b,c correct

B. a,b,only correct

C. b,c only correct

D. a only correct

E. c only correct

