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b} Your ship has 2 different radar sets that you can use to locate airpianes.
Which one should you use to get the best resolution? (Le. which one
wiil let you see 2 airplanes closer together?)

Bigger Photon Wavelength @i&@ﬂﬂ Enegﬁ

¢} Your Compton scattering apparatus can measure scatiering angies
between 15 and 50 degrees. If an incoming photon of energy 50 keV
impinges on a target, scatters from an electron, and is measured by
this apparatus, what is the maximum wavelength this scattered

o
photon can have? Sy = by Oﬁmg.e)

& "2"%?; 5 D :% MWSJE be b gjisggosgfaf&
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d) You observe that the light reflected off of a particular location of a
soap bubble (n = 1.33) is blue in appearance. Which thickness best
describes the bubble thickness at that location. {Assume blue light has

1) 440 nm aetphae A T & A = 440 nm)
If) 331 ; 3 QL) v 2x g=w 3nSW
@:ﬂl>:::’ ¢ {,h\;{’}ﬂ /{}ma: 2t -{fé) (3,%.%

'V} 220 nm L@ ATy~ T -

V) 165 nm W&-ﬁ# ? ﬁoﬁi; =) ¥, 3, 3) * §R Ty LHB
¢) How many orders {maxima) can you see in a diffraction grating 3N
where 2000 slits are illuminated by a 500 nm wavelength beam with
a transverse size of 1.05 cm? (The beam hits the grating l&ead On. )
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I} m=2 M= 7
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f) If you restrict a photon to have a spatial extent of 0.001 mum, there
wiil be an uncertainty induced in the momentum of the photon, and hence
an uncertainty in the encrgy of the photon. What is this uncertainty?

D) 100umicro-eV 5N =
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%iﬁﬁv fl s Re = D4 Oelnin
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{Show your work! 8 points each)
3) You are given 2 lasers, an apparatus that measures stopping potentiat for the

photoelectric effect and a double slit. One of the fasers is a red laser and the other laser
is & blue laser. You can’t move the blue laser, but you can measure the wavelength

of the red laser with a double slit that has a separation d = 0. 1mm. You find that 9
peaks occur in 50.7 ¢m on a wall 10m from the double slit. (i.e. the distance between

the center of the 1st maxima and the center of the 9th maxima is 50.7 cm} what is the
wavelength of the red laser?

Next, your lab assistant finds thai the stopping potential for the 2 lasers is 0.56V for
one and 1.33V for the other {you should be able to sort cut which is which). Please
caiculate the wavelength of the blue laser and the work function in your photoelectric
effect set-up {you'll need to use your answer for the red laser).
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(Show your work! 8 points each)

3) 4000m light is incident on two slits as shown in the figure below. Determine the angle at which
the brightest maxima (would be at an angle of zero if the light hit swaight on) occurs (4 pts). Also,
determine the angle at wliich the first minima on either side of the maxima you found, occur.(4pts)
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