@ Vid vilken temperatur befinner sig 1% av molekylerna i CO-gas i forsta exci-
terade vibrationstillstandet om kraftkonstanten for bindningen i CO sitts till

187 N/m. Forutsitt att resten av molekylerna ar i grundtillstandet och att
gasen kan betraktas som ideal.
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(2. Energiskillnaden i syre mellan de vibrationstillstdind som karakteriseras av v =0och v =1ar
0,193 eV. Antag att vi har ett system som bestar av 100 000 syremolekyler. Bestam hur
manga av dessa som befinner sig i tillstand med v = 0 och hur manga som befinner sig i
tillstdind med v = 1 om temperaturen dr 300 K.
Gor samma berakning for temperaturen 400 K. Med hur ménga procent dkar den totala
vibrationsenergin nar T 6kar fran 300 till 400 K?
Vad far detta for konsekvenser for specifika virmet for syre i detta temperaturomrade?
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Figuren nedan visar absorptionsspektrum

for HCl i gasfas. Forklara i detalj

utseendet hos spektrat och redogor for vilken information man kan fa fram
om HCI med dess hjalp. Exemplifiera detta genom att berdkna nagon

intressant parameter for HCI med hjalp av figuren.
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+ A material having an index of refraction of 1.30 is used as
an antireflective coating on a piece of glass (n = 1.50).
What should be the minimum thickness of this film to min-
imize reflection of 500-nm light?
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&q \ S | The condition for constructive interference by reflection
from a thin film in air as developed in Section 27.5 as-

sumes nearly normal incidence. Show that if the light is

incident on the film at a nonzero angle &, (relative to the

normal), the conditon for constructive interference is

Intcos B = (m + %)A, where 85 is the angle of refraction.
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[y
Mmax Ny, exalt \wd & = g¢

beam of bright red light of wavelength 654 nm passes

wough a diffraction grating. Enclosing the space beyond
e grating is a large screen forming one half of a cylinder
mtered on the grating, with its axis parallel to the slits in
e grating. Fifteen bright spots appear on the screen. Find
e maximum and minimum possible values for the slit
paration in the diffraction grating.
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. Two wavelengths A and A + AX (with AA << A) are inci-
dent on a diffraction graung. Show that the angular sepa-
raton between the spectral lines in the mth-order spec-
trum is

.
\/(7(1/7?1)2 — )‘?

where dis the slit spacing and m is the order number.
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