
Physi
s 123 se
tion 2 CIDHomework 30 S
ore / 301. (5 pts) Two point sour
es of light are os
illating at exa
tly the same frequen
y, produ
ing light with a wavelength of
λ. I look at a point whi
h is a distan
e s1 from one sour
e and a distan
e s2 from the other. (a) If the two sour
esare os
illating exa
tly in phase, what must s1 − s2 be equal to for the two waves to interfere 
onstru
tively andform an interferen
e maximum? (b) What must s1 − s2 be equal to for the two waves to interfere destru
tivelyto form an interferen
e minimum? (
) If the two sour
es are os
illating 180◦ out of phase, what must s1 − s2 befor the two waves interfere 
onstru
tively to form an interferen
e maximum?2. (7 pts) The beam of a helium-neon laser (λ = 632.8nm) is in
ident on two verti
al slits whi
h are spa
ed by 0.1 mm.(a) If I pla
e a s
reen 1 meter away from the slits, how far apart will the 
entral bright interferen
e fringes bespa
ed from ea
h other? (b) If the intensity at the peak of the 
entral interferen
e maximum is 1.22×10−8W/m2,what will the intensity be at a point whi
h is 2.5 mm to the right of the 
entral interferen
e maximum?3. (4 pts) Mono
hromati
 light of an unknown wavelength strikes a pair of slits whi
h are separated by 0.002 mm.The interferen
e maximums are at the following angles: 0◦, ±14.9◦, ±30.9◦. What is the wavelength of the light?4. (6 pts) Two 
oherent sour
es of light are both shining down onto a pie
e of paper. If I blo
k sour
e �A,� theele
tri
 �eld at a given point on the paper is given by the equation EB = 1.4E0 sin(ωt + 1.12rad), where E0is a
onstant. If I blo
k sour
e �B,� the ele
tri
 �eld at the same point on the paper is given by the equation EA =
2.3E0 sin(ωt− 0.25rad). When both sour
es are unblo
ked, the ele
tri
 �eld is given by Eboth = AE0 sin(ωt+φ).Use phasor addition (i.e. 
omplex exponentials) to �nd A and φ.5. (8 pts) Mono
hromati
 light with a wavelength λ passes through three parallel slits spa
ed from ea
h other by adistan
e d. (a) Use phasor addition to show that the intensity in the interferen
e pattern at an angle θ is givenby:
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λ

)]2

.where I0 is a 
onstant. Assume that at any point in the pattern the amplitude of the os
illating ele
tri
 �eld fromea
h slit is the same, and only the phase will be di�erent. (b) This pattern has two di�erent types of �bright�fringes. The higher intensity maximums are known as �primary� maximums, and the lower intensity ones areknown as �se
ondary� maximums. What is the ratio of the intensity in a primary maximum to the intensity ina se
ondary maximum? Assume that λ < d.Extra problems I re
ommend you work (not to be turned in)- Why don't two light bulbs make interferen
e fringes? Hint: there is more than one reason...- What would 
hange if I did a double-slit experiment under water?- I illuminate a s
reen with light from a single slit, and I see light all over the s
reen. I add a se
ond slit, and nowI see dark stripes with little or no light. Why doesn't this violate energy 
onservation? What happened to theenergy that used to be present where we now have darkness?- Two tall buildings stand 
lose to one another. I am standing 200 meters from the gap between the buildings,equidistant from ea
h building. A speaker on the other side of the gap is emitting a loud sine wave with afrequen
y of 8,000 Hz. It is annoying me, so I walk to the side. How far do I have to walk before I will be in aninterferen
e minimum?


