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Answer Key: Section A (1 point each, 81 total)
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away (as part (c) of the question

tells us!) A galaxy needs gas to

form stars, so this process helps

form stars outside the galaxy, but
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Team name: Team Number:

Answer Key: Section B (3 points each, 90 total)

. 5800 Kelvin

. 4.96 degrees

1.6 solar masses

1.2 solar masses

508,000 parsecs

)
(g) This star is too close for Hubble's Law to be useful. Its motion through the
galaxy and gravitational interactions with nearby objects will be more significant
than the recession velocity caused by the expansion of the universe. The distance
found using parallax will be more accurate.

c e rate at which energy is emitted from the central regions of the star is indee
The rate at which i itted f th tral regi f the star is indeed
greatest when the star is at its minimum radius, but the opacity of the gases in the

stars outer layers impede the flow of energy to the surface.

(d) For stars on the high-temperature (left) side of the instability strip, helium
ionization occurs too close to the surface and involves only an insignificant fraction
of the star's mass. For stars on the cool (right) side of the instability strip,
convection in the star's outer layers prevents the storage of the energy needed to
drive the pulsations.

(e) At longer wavelengths, the brightness changes are due primarily to changes in the
radius of the star; at shorter wavelengths, they are due primarily to changes in the
temperature of the star. Small increases in the temperature results in the Cepheid
emitting much more violet light than red light.
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Hydrogen and helium

Answer should include one of the following to get credit: it displays strong lines
in the optical portion of the EM spectrum, it is only weakly depleted onto dust
grains, or it is significantly more common than iron in the ISM

More massive galaxies have higher metallicities

Less massive galaxies have shallower potential wells, making it easier for galactic
winds to strip them of their metals.

E

211,200 km/s

As time goes on, the metallicities of galaxies increase.

Newer stars are formed from gas clouds that are “seeded” with heavy elements
from previous giant stars.




