
HW 7 Solution ChengChin

I a Lens yn fo 1

1stlens txt whenX f Di outgoingbeamiscollimated

2ndlens 1g Y L CCDshouldbeplaced f awayfromtubelens
b

Q
g
Theratioofthesizes is52 5 D lo magnification

0

c 1st lens d Is offIt Di

4 l
f tDX fieldx

2nd lens fy'd Lt s Ld 2

Di tattle
f f Yd

T2C 420115,4 Tz Yd

dy 1 dx

Di
TI l
f tDX 5YdX L

d 1st lens magnification µ 5
5 dx

2ndlensmagnification µ
K Hf Pdx
fieldx L

Totalmagnification 14Ms
t4d K C144 Dx Ell Ed If z
I dx f4dx L I f dx l dx

I'if dino Moi II th f dx
DM i T2dx T 5 d whenL f tf dM dx o



2

a Iso H s's mm totes I 5 22.73mm
O

b 100.8
I X f i 575
250 o 25 mm

2140 Di ooo Di 100.8mm

2ndlens to.g 1 f 20.39mm

Is affectivepositionofbook Di 111mm

C 22.73 20.39 2.34mm

3a.r ifcx x.tt LEi fxIY3k L II
ifk L wt

eik IXX't'LL dy7Cx L JEnc I
e
L

I KL wt I nc eiklx x 142Ld

7 in Io8cX dk 1 Eo81 42

7 X L e KL att ei Kcdk x 512L eiCds1 242Ly
eickL art ei Kl dk5 X KL ei kxdkL e

i Kx DEL

a eickL art ei Kldk5tX KL cook xdkL
Maxima i K X DEL 0 I 11 I 217

d XIU a NIT ND N O Il

b FCx L LeickL wt Eftp.eikcx
x 51dLd

feickL art L eikxklf.dezge ikxX1Leikx'Y

zFzoeiCkLwt1eiKx42L wsk kd
sin kdXG

IEzdeickL wt kx L L identical to textbook9.37835Kd XSL



C 7 ex L tze KL Ot E f eikex X'l Ld
T

TEL eiddu u Jkex XML

JETS lida f e du 7esnelfunction
CCx Cosa du

jyfdokTeidu III Citi sc sincidu

JTYk cc Lx ti s x 1 til

take realpart
1411422 x Tty

d

Jie'sound BIYEIIIIEYII.cathe screen L away within the
shadow X length of didnt

Assume I Iom Soundwavelength 2kHz is 30cm dat Im

lightwavelength green is soo nm FT 2mm

lightonlyextends 2mm into the shadow soundextends Im



4 a 1st beam comes in with incidentangle i and is

diffractedwithrefractedangleOnd

Beampathdifference Ls L d sin i d sin On n X

b dsince X
d CooO I 0 a D

Oyo a tano A
j a

Ct Md J

For a 589mm d mm since Md 0.707 O 450

tan0 I Adike A All 450figg o 046

C 2 dsincei a O Amzig 50

Whengratingrotatesbydot incidentanglechangesby di do D8

Idmd 1 dNdO adcos0 2d as 50 714n m rad 0.714mmIm rad


