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For a = 4500 km,

For a = 3700 km,

36.8
(a)

(b)
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A =T =800 x 1 =800km

asinf = mA

asinf; = \

800
i = —— = 10.24°
s1n91 1500 = (91 0
800
= =12.49°
sin 64 3700 =0 9
0 ')\ :580nm:580nm
sin 64 1

where 8 = (Q’TT“) sin 0




36.32
(a)
dsinf = mA

For the first order we have dsinf = A. We can find d from the number of slits
per millimeter

1
d= (%) mm = 2.85 x 10" mm = 2.857 x 10 %m

For a wavelength of 400nm we have

A 400 x 10792

inf=—-—=———""—=0.14
S0 = = ogsTx 100 0
= 0 =8.05°
For a wavelength of 700nm we have
1 -9
sing = 2= TOXI0 7 o

d  2.857 x 10-6
= 0 =14.18°

Therefore the angular width is
AfO =14.18 —-8.05 =6.1°

(b)

For the third order we have dsinf = 3\. For a wavelength of 400nm we have

3\ 3400 x 107°

nf=—=————>———=042
YT T 285 < 1070
= 0 =24.84°
For a wavelength of 700nm we have
1 -9
sing = 22 = 3X 100X 10 7 755

d 2857 x 106
=0 =47.31°
Therefore the angular width is

Af =47.31 —24.84 = 22.5°



36.40
(a)

The Bragg condition is
2dsinf = mA

m=1= \=2dsinf
A =2x3.5x 10719 x sin(15°)
A=1812x 107" m =0.181 nm

Comparing with Figure 32.4 from the textbook we see that this corresponds to
the x-ray part of the spectrum.

( )
”l}\
Sin 9 - = m(()2t)9)

Since sinf < 1, Myq, = 3. This means there are two more angles where strong
interference maximia occur. They are

0y = 31.18°

03 = 50.95°
36.70
sinfy = 1.22 (%)
(a)

First we find the diameter of the aperture from the focal length,

f 35x1073

D=— =
2.8 2.8

=0.0125m
Next we need the wavelength of the light. We can find the wavelength in air
from the frequency

c 3 x 108

_ -7

)\air =
The wavelength in water can be found using the wavelength in air and the
refractive index of water n = 1.33
Aair B x 1077

_ Zawr Y7 Y -7
)\water = " 133 3.76 x 107 'm



The angular radius is given by

3.76 x 10~ 7

ing, = 1.22
sin b X( 0.0125

) =3.67x107°

01 =3.67 x 10~ °rad
If we denote the distance from the aperture to the object by L then the width

is given by

w=Ltanf; = 2.75 X tanf; = 1.01 x 10~*m = 0.101 mm

(b)
5x 107

sinf; = 1.22 x
0.0125

> =4.88 x107°

0, = 4.88 x 10 % rad
w=Ltanf; = 1.34 x 107*m = 0.134 mm



