Astro C10, Quiz 1
Name and SID: )y ke Chokst

To receive credit, you must show your work and/or explain your reasoning. The quiz is out of

50 points.
May the odds be ever in your favor.

1. (10pts) I stand behind a cloud of cold hydrogen gas and shine a flashlight onto the gas. You stand on
the other side of the cloud, exactly opposite me and facing the cloud. You look through a diffraction
grating (a miniature-spectroscope — we used these for the arclamp demo) at the gas.

(a) Describe in a few sentences what you would see and why. What kind of spectrum is this?
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(b) Explain how this situation is analogous to viewing the Sun.
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2. (15pts) Stars Dorian and Bryce are at the same distance, but Star Bryce is twice as hot as Star Dorian
and half the diameter of Star Dorian.

(a) Which star is brighter and by what factor? u
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(b) By what factor is the peak wavelength of Star Bryce longer/shorter than that of Star Dorian?

Which star is bluer? \ _— —_—
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3. (15pts) Stars Alex and Ben are ezactly the same, except that Star Ben has half the diameter of Star
Alex. Suppose we use Telescope A to collect photons from Star Alex, and register 10 photons per second.
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(n) How much Jnrger muost the dinmeter of 'Telescope 13 he o observe Star Ben and still register 10

photons per vecond?
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(h) Which telescope will do a better job of observing a “close binary system” (a system of two stars

orbiting very close to each other)? Briefly explain why.

Telegt ope-

aed cdood (es0V g i o)

AN \&(N'

ledes(ope .

[\ Witly B W VO overw Q(\um_binrf\(\J

\& (18}

—\\/0_ 459 0\\j|n(
Powsr s b\:%\m N Qprt&u' togigpes O :i] _
o]

4. (10pts) Consider a hypothetical atom with allowed energy levels 2, = 2, B = 5, E3 = 8, E3 = 12,
124 = 13, and Iy = 15. The atom’s clectron is in an unknown energy level.

(a) A photon with energy I2, = 3 hits this atom. What transition(s) might occur and why?
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(b) Consider the transitions from I to 5y (transition A) and Ej5 to Ej (transition B). What is the

ratio of the energies, frequencies, and wavelengths of the photons emitted from transition A
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5. (500pts) Who's the best GSI you've ever had?
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mattering of stuff you may or may not need: Apea?” = .002898 meter-Kelvin
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