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W15L2 – Worked Problems
Extra Credit Opportunities on May 12:

Donuts & Black Holes: 0800-1130 (MAL 3005)
Public talk and sky show: at 1930 (MAL 1001)

Final exam: Friday, May 13, 10:30 AM

Please complete the online course evaluation
(why not do it right now, before class?)
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Final Exam:
● Cumulative
● Six questions
● Equation sheet (left) and 

OoMA sheet provided
● Closed-notes
● ‘Dumb’ calculator allowed 

(trig: yes, programmable: no)
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1) Angles and Orbits
A) A star has a measured parallax of 0.002 arcsec. 

Estimate its distance in parsecs.

B) The star is observed to have a planet orbiting it with 
an apparent semimajor axis of 0.1 arcsec. What is 
the semimajor axis of the orbit, in AU?

C) The planet’s orbital period is (eventually!) observed 
to be 200 years.  What is the mass of the star?
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II) Cosmology
A) You slip into an alternate universe in which H0 has a value 

10 times greater than its value in our universe. What is the 
value of the alt-universe’s Hubble constant, H0, in its usual 
units?

B) How might you expect the history of the alt-universe differ 
from that of our universe?

C) Estimate the critical density, ρcrit, of this alternative universe.
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III) Our Neighbor, Venus
A) The orbital period of Venus is 220 days. Estimate its 

semimajor axis, in AU.

B) Estimate how much more intense the sun’s flux is on Venus 
than on Earth (i.e., the ratio of the two planets’ “solar 
constants”).

C) Venus emits light most strongly in the infrared at roughly 15 
μm. Estimate the temperature of Venus.

D) Venus is roughly the same size as the Earth. Estimate its 
luminosity relative to that of the Sun.
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IV) Stellar Evolution & Energy
A) Estimate the luminosity (relative to the Sun) of a 

star twice the size of the sun and 50% hotter at the 
surface.

B) Estimate the nuclear fusion timescale for this star, 
compared to the Sun’s fusion timescale.

C) If this star was twice the mass of the sun while on 
the main sequence, roughly what fraction of its 
mass will it have lost by the time its life ends?
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V) Stellar Interiors

A) What sequence of steps would you take to 
calculate the gas pressure throughout a star, 
P(r), given only the star’s density profile ρ(r)?

B) Roughly sketch the density and enclosed 
mass profiles vs. radius for a typical star.

https://crossfield.ku.edu/A391_2022A/W15L2_problems.pdf

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7

