
Physi
s 123 se
tion 2 CIDHomework 33 S
ore / 301. (6 pts) (a) Two stars have an angular separation of 4.35 µrad as viewed from Earth. Assuming that most of thelight from the star is yellow with a wavelength around 580 nm, how big must the diameter of a teles
ope be inorder to see that there are two stars, not one? (b) If my eye has a pupil whi
h is 4 mm in diameter, what mustthe magnitude of the angular magni�
ation of the teles
ope be for me to be able to see that there are two starsrather than one?2. (6 pts) A television s
reen generates images whi
h are 
omposed of little red, green, and blue dots. Far from thes
reen, the dots blend together. (a) If there are 29 dots per 
m, how 
lose would you have to put your eye to thes
reen in order to see the individual dots? (b) If you 
an't fo
us on anything 
loser that 25 
m from your eye,how 
lose must the dots be su
h that I 
an't see them no matter how 
lose I get my head to the s
reen? Use awavelength of 520 nm, and assume that your pupil has a diameter of 4 mm.3. (6 pts) A stereo is playing a tone through two speakers whi
h are spa
ed apart by 1.5 m. (a) If the tone being playedhas a frequen
y of 880 Hz, use the equation θmin = 1.22λ/D derived from Rayleigh's 
riterion to approximatehow 
lose to the stereo you must be before you 
an dis
ern that the sound 
omes from two separate sour
es.Assume that your ears are spa
e apart by 16 
m, and that the speed of sound is 343 m/s. (Note: You should�nd that you have to be pretty 
lose! This is the reason why a pair of speakers 
an do a somewhat reasonablejob imitating a wide sound �eld. In other words, this is why a stereo 
an sound like a symphony of instrumentsat various lo
ations rather than just two points of sound.) (b) It turns out that this equation doesn't give theright answer for this problem be
ause of approximations made when it was derived. What approximations areviolated by this problem?4. (6 pts) The students in my lab sometimes forget to label opti
s, and sometimes I'll �nd a di�ra
tion grating withno indi
ation of what the spa
ing between lines is. Imagine that I take su
h a grating and shoot a HeNe laser(with a wavelength of 633 nm) at it at normal in
iden
e, and I �nd that the �rst-order di�ra
tion peak o

ursat an angle of 49.4◦. What is the spa
ing between adja
ent grooves on the grating?5. (6 pts) Argon-ion lasers 
an produ
e laser beams 
ontaining several di�erent wavelengths of light. Two of thewavelengths they 
an emit are 351.1 nm and 351.4 nm. If my laser is produ
ing both of these wavelengths at thesame time, but I only want one of them in my beam, I 
an separate the two spe
tral 
omponents by re�e
ting thebeam o� of a di�ra
tion grating. If I use the �rst di�ra
tion order, what is the maximum a

eptable separationbetween lines on my di�ra
tion grating? Assume that my laser beam has a total power of 5 Watts and a diameterof 2 mm.Extra problems I re
ommend you work (not to be turned in)- If I have a 
ollimated laser beam whi
h has a diameter of 1 mm, about how big will the diameter of the beam beafter it has traveled 10 meters?- If I don't want light from di�erent orders to overlap, what is the highest di�ra
tion order I 
an use if I am lookingat visible light (with wavelengths from 400-700 nm) using a grating with a line spa
ing of 2µm?- An eye 
hart has two thi
k red lines separated by a distan
e of 1 
m. If your eyes are di�ra
tion limited, and yourpupils are 4 mm in diameter, how 
lose do you have to be to the 
hart in order to be able to dis
ern that thereare two lines, not just one? Use a wavelength of 650 nm.- I want to make a teles
ope with 100 times angular magni�
ation. I am going to use this teles
ope to look at thingswith my eye, whi
h has a pupil 4 mm in diameter. If I don't want di�ra
tion in the teles
ope to limit what I
an resolve, what should the minimum diameter of the teles
ope be?


