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v of §' relative to S. If not, then show analytically that such a
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moving frame is not possible. Tk
L +z'( +x'

Triangle as seen by observer in S’ frame.

3. The figure to the right shows a spaceship moving relative to a stationary frame S. Treat the spacecraft
as the moving frame S’. An observer on the spacecraft sees a moving particle enter the front tip of
the spacecraft at ty = 0. An observer in the stationary frame sees the same particle exit the back of
the spacecraft when the back of it is at a posmon Xp = Xo and at a time tg = t,. The length of the

spacecraft in the moving frame is L. The origins of the two frames are coincident at t = t' = 0.

What is the velocity v of the spacecraft relative to the S A '

a.
observer in the stationary frame? Express it in terms of x, , !
b. What is the speed u’ of the particle as measured in the % b,
| |

moving frame S'? Express it in terms of x,, t,, c, and L.
What is the speed u of the particle as measured in the

Jnouing frame S? Express it in terms of x,, to, ¢, and L.
Sdart i onore '
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5. Figure A on the right shows a diffraction grating with 6N + 3 slits a distance d apart
in front of a screen. Starting with the center slit, every third slit is now closed so no
light can pass through (see Fig. B). What is the intensity pattern, 1(6), generated by
this grating? Express it in terms of I, the intensity of the light hitting the grating,
N,d, 6, and k, the wavenumber of the incoming light.. You can use the electric field
for the 6N+3 grating in Fig. A is !
sin(B(3N + 3/2)) .

E, = E, sin(3/2) in(kr — wt), -
where f = kd sin 8. (Hint: Remember the superposition principle for electric fields,
and you won't have to do any of the sums you did on the homework.) You can use
any of the following expressions you might find useful.
T
(Fon =7 [ r@a,
0

cosacosh = -zl-[cos(a — b) + cos(a + b)],

1

1 {cos? wt) = =
sinasinb = =[cos(a — b) — cos(a + b)] 1
2 (cos? wt) = e

1
sina cosb = =[sin(a + b) + sin(a — b)] % 1
2 (sin” wt) = 3
cos(a ¥ b) = cosacosh + sinasinb

(sihwt) =0

sin(a + b) = sinacosb * cosasinb

(coswt) =0

Fig.B



