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4, {15 points)

A shesl of glass has an mdex of refraction &, = 1.50. Assume that the index of refraction for ot s », = 1.00.

(a3 Mopachromaric liphtis incident on the glass sheet, as shown in the figure below, at an angla of incidence

of 507, On the figure, skekch the path the light takes the first time it sinikes cach of the two paratlel surfaces.
Calculate and 1abel the size of sach angle {in degrees) on the figure, including angles of incidencs,
reflection, and vefraction ot each of the ewo parallel smufaces shown,
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(b) MNcxt a thin film of material 1s ko be tested on the glass sheet torige m making reflective coatings. The film
has an index of refraction 7, = 138, White lght 1s meident vormal to the surfuce of Lhe film as shown
helow. Tt is observed that at a peint where the light = incident on the Blm, Light reflected from the serface
appeurs preen (A4 = 323 o).

Alr H, = 1.00
'{ Film np = 1.38 ;5
%G]Eﬂﬁ Tig = 1.50 %
Aar ro=110

n

1. What is the frrquency of the green light in aie?

C=§) |
3xjpemss = (525107 m)
£=5 31 vipHHz

11. Whai i= the freguency of the preen hight o the film?

8 3 xlp b

iii. Whal i.srlh-:: wavelenpth of the green light m e Tl
fi= Ay v=FA {
os o 208 M J¥xpd i =S H X jgidH )/
Lfﬁdﬁ_ﬁﬂ%ﬂ_ﬁ 2AFXpE! I {'ﬂ,q Hz /A
: FA3.81x107%wm |
vz 2.9 Xjgohiye S
1w, Caiculate the winimam thickneszs of film that would produce this green reflection.
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A sheet of glass has an index of refraction £, = 1.30. Assurne that the index of nelmction for gitis #, = LGO,

4. {15 paints)

(a} Monochromatic light 15 meident on the plass sheeat, as shown in the figare below, a1 an angle of incidence

of 607 Gn the figure, skeweh the path the light takes the first time i strikes ench of the two paralle] surfaces,
Calculate and label the size of each angle {in degrees) on the figore. in&ding angles of incidence,
reflection, and refraction at each of the two parallel surfaces sho

Adr n, =100
Glass ", = 1.50
Adr r = 1.00
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{b} Next a thin film of material is fo be tested on the glass sheet for use in making reflecttve coatings. “The film
has an index of refraction #, = 1.38. White light is incident serraal to the surface of the filin a5 shown
below, It 15 observed that at a poinl where the light is Incident on the film, light reflected from the surlace
appears green (A = 525 nm).

¥
Alr n, = 1.l
{ Film fy = 138§
% Glass gy =100 %
Air . = 1.00

. What 15 the frequency of the green light in air?

gt - MEOEMOTM

H ﬁ .
A £= 200 W
. - x
ii. What is the frequency of the preen Yght in the film? T "\

ConvR Em e ganotuding
€ * By Lt | v
-;{?.%&t X0 H%
1. What is the wavelength of the green light. in the fiﬂ?

C=Ak N=¢C . 3000 - =3
AL ’-%-E:“\K\D“"’c\‘thcj“‘%w) |

. Caleulate the mininwm thickness of fikm that would produce this green reflection,
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4. (1o points)
A sheet of glass has on index of refraction n, = 1.50. Assume that the index of refraction forairis m, = 1L.OO.

(a) Monochromatic light 1% incident on the glass sheet, as shown in the Ogurs below, at an anele of incidence
of 60°, On the figurs, sketch the path the light takes the first time it serikes each of the two paralizl surfaces,
Caleulate and label the size of each anple {in deprecs) on the fipure, inchding angles of incidence,
reflection, and refraction at cach of the two parallel surlaces shown.
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(b1 Mext a chin film of matenal is to be tested on the plass shest foruse in making reflective coatings, The film
has an index of refraction a1, = 1.35. White Light s incident normal to the seiface of the film as showa

below, It 13 cheerved that at a point where the fight is incident on the film, iaght reflecied from ihe surface
appears green (A = 525 o).

Air 1, = 1002
{ Lilm ny=138
}Glass ng = 150 %
AdT n, — 1.00

1. Whal is the frequency of the green light 1o at?

"-.IJI': {:}\
3""@'5 - ol 75y [D-"
f= sy edipy

it. What is the fregquency of (he green light in the il

1, What 1s the wavelength of fhe preen light in the film?

iv. Calculate the minirmemm thickness of film that would produce this geeen ceflect:on.
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