
Physi
s 123 se
tion 2 CIDHomework 25 S
ore / 301. (4 pts) Prove that light passing through a thi
k slab of glass with parallel surfa
es 
omes out the other side travelingin the same dire
tion as it 
ame in.2. (5 pts) A narrow beam of white light hits a blo
k of fused quartz at an angle of 42.2 degrees from the normal ofthe surfa
e. What is the angular width of the beam inside the quartz? The index of refra
tion of quartz is 1.47for violet light, and 1.458 for red light. By angular width, I mean the spread in angles of the di�erent 
olors oflight, i.e. the angle between the 
olor of light whi
h bends the least and the 
olor of light whi
h bends the most.3. (6 pts) Light passes through a 45-45-90 degree prism made out of �int glass as shown in the �gure below. If a beamof white light enters the prism at an angle of θ=20 degrees from the normal, what is the angle Φ between exitingred and violet 
omponents of the beam? The index of refra
tion for �int glass is 1.62 for red light and 1.66 forviolet light.
4. (5 pts) A re
tangular blo
k of i
e is sitting on the ground. A beam of i
e traveling horizontally enters one fa
eof the i
e at an angle θ from the normal. The transmitted beam then strikes the front fa
e of the i
e blo
k, asshown in the �gure below. What is the maximum angle θ whi
h will result in total internal re�e
tion o� of thefront surfa
e of the i
e. The index of refra
tion for i
e is 1.309.
5. (6 pts) A lifeguard is sitting 10 meters from a shoreline whi
h runs from east to west. A swimmer whi
h is 15meters to the west and 20 meters to the north of the lifeguard starts to struggle. The lifeguard 
an run at aspeed of 6.3 m/s and 
an swim at 1.7 m/s. (a) What dire
tion (what angle relative to due north) should thelifeguard start running to get to the swimmer as fast as possible? (b) Show that your result obeys Snell's law.Hint: You will get a trans
endental equation (i.e., one whi
h 
an't be solved algebrai
ally for the thing you wantto �nd). The way to get an answer is to solve for t as a fun
tion of the point where she rea
hes the water, x.Then plug in trial values of x to �nd whi
h one gives the smallest time. If you have a graphing 
al
ulator, orif you know how to use Maple, Mathemati
a, or MatLab, these 
an be helpful for this problem. It 
an be donewithout too mu
h trouble, however, with any s
ienti�
 
al
ulator. (If you are interested, there is a free programwhi
h is similar to MatLab. It is 
alled �O
tave.� You 
an read more about it on my home page.)6. (4 pts) An opti
al �ber is made of a 
ore whi
h is 2 mi
rons in diameter with an index of refra
tion of 1.7, 
overedby a 
ladding with an index of refra
tion of 1.5. Cal
ulate the radius of the smallest 
ylinder you 
ould wrapthe �ber around without destroying total internal re�e
tion at the 
ore/
ladding interfa
e and allowing light toleak out of the �ber 
ore and into the 
ladding.



Extra problems I re
ommend you work (not to be turned in)- If you sti
k a pen
il half way into a glass of water at an angle, the pen
il appears to be bent. Why?- Derive Snell's law from Fermat's prin
iple.- Derive Snell's law from Huygens's prin
iple.- I shine a laser beam at the wall and mark the lo
ation where it hits the wall. I then put a pie
e of glass with parallelsurfa
es into the beam between the laser and the wall. If my glass has a thi
kness d and an index of refra
tion n,and the laser beam hits the glass at an angle θ from normal in
iden
e, how far will the spot on the wall move?(Hint, it WILL move � even though the laser 
omes out of the glass traveling in the same dire
tion, it 
omesout displa
ed from where it would have been if it hadn't gone through the glass.)


