Arts & Science 2D06

Quiz #6 2014 Mar 6 Name:

NB: Mark values are given in brackets [ | beside each problem. Write all your answers on
the quiz paper. No books or notes allowed. Time to write quiz: 50 minutes.

Wave function:  y = A sin(kx —wt + ¢)  where k = 27/
Two-slit interference: sinf = mA/d and sinf = (m+1/2)\/d

Diffraction: sinf = mA/a

1. [3]  Two wave pulses pass each other on a string. One is traveling to the right with a
positive amplitude, while the other is traveling to the left with a negative amplitude. The
magnitudes of their amplitudes are the same. What happens when the pulses occupy the
same region of space at the same time?

a) Constructive interference occurs.

b) Destructive interference occurs.

(
(
(¢) A standing wave is produced.
(d) A traveling wave is produced.
(

e) None of the above.

2. [3] In a double-slit experiment, if the distance between the slits and the screen is
increased, which of the following happen(s) to the interference pattern appearing on the
screen?

Explain/derive your choice(s) in the space below.

a) The minima get closer together.

b) The maxima stay at the same position.

(
(
(c) The minima and maxima stay at the same position.
(d) The maxima get further apart.

(

e) None of the above.



3. [4] A single-slit diffraction pattern is formed on a distant screen. Assuming that the
angles involved are small, by what factor will the width of the central bright spot on the
screen change, if the slit width is doubled?



4. [242+2]  The vertical displacement of a string is given by
y(x,t) = (6.00 mm) sin [(3.25 m™1)z — (7.22 s71)t].

(a) What is the amplitude of this wave?

(b) Determine the wave’s period.

(c) Lastly, find the wave’s speed.



5. [4] In a Young’s double-slit experiment, the slit separation is made to be exactly 4 A,
where A is the wavelength of the light used in the experiment. The interference pattern is
observed on a screen: At what angle will the pattern’s third-order dark fringe occur?

[20] total marks



