Checking

Question 19

Preparation

Working

The diffraction maxima occur af angles & given by
¥ rdA o 1B3Ix 0 "m
A= 4" et Tm

This has solutions & =0° forp =0, 8, = 147 forn=1, & =30.5 forn = 2 and &, =
49.6% for n'= 3, with no other solutions less than B0°,

=nx L2354

Om the screen, the corresponding bright spots are at distances (2.000m) = tan 8, from the
undeflected beam. This gives a total of seven spots, symmeirically arranged along a
horeontal Tine, Placing the origin at the central spod and tuking the vaxis o point along
the line of spots, maxima occur o s =0m, 8 = £20.52m, x; = £1.15m sl
=i 33 me

Marky for working:

Lising the outer (second-order) pair of spots from the initial laser beam, we obiain

3H3
tanfy= 5o S0 By= 6247,
giving a grafing spacing of
I 2xT19x10-Tm
=iy - sim ik, 47

=720 10 Tm,

comsistent wilh our prevens answer.

[Alrernatively: The secand laser has a higher frequency than the first and hence a smaller
wavelength. Tt is therefore reasonable that the maxima i the diffraction pattern anc
clesmer fogrether tham Tor the first Taser, )

Muorks for checking:
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Figure 5
Mear the contre of the plates, 8 will be uniform.
Kaowa guannny: plate separaton 5 = 3.7 ¢cm
Lseful equations:
F.=q%
F=rma
the constant acceberation cquations, espectally &, = mf + e

Merkx fore proporilivn

If the direction of & defines the y-axis, then all motion takes place along this axis. Sup-
pose the particles pass cach other at time ¢ afler release, the proton having travelled a
distance d from the positive plate,
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