Homework Assignment 6 ASTR4201, Fall 2020
Corresponds to Chapter 6 of “To Build a Star” (IBS) by E.F. Brown

1.

10.

11.

12.

13.

TBS exercise 6.1 Team: 3 Lead: Harshil
TBS exercise 6.2 Team: 4 Lead: Gula
TBS exercise 6.3 Team: 2 Lead: Michael
TBS exercise 6.4 Team: 3 Lead: Ryan
TBS exercise 6.5 Team: 5 Lead: Robert
TBS exercise 6.6 Team: 1 Lead: Anthony
TBS exercise 6.7 Team: 2 Lead: Sam
TBS exercise 6.8 Team: 4 Lead: Jacob
TBS exercise 6.9 Team: 5 Lead: Justin
TBS exercise 6.10 Team: 2 Lead: Quinn
TBS exercise 6.11 Team: 3 Lead: Josh
TBS exercise 6.12 Team: 1 Lead: Gavin
See below Team: 1 Lead: Brit

Sirius, the brightest star in the night sky, is actually a double star system consisting of a
main sequence star (Sirius A) and a white dwarf companion (Sirius B). The mass of Sirius
A is quite well known, e.g. from Kepler's laws, to be ~2 solar masses. What would you
estimate its radius to be and why?
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Problem 6.2
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b 3 Problem 6.3
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Problem 6.4
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Problem 6.5

The equation is rewritten in terms of x, which is the x axis from the figure in the book. After that,
plotting becomes very easy. If you set C to the variables defined by the virial relation, the plot misses the
data points, but the slope is one third and the constants can be tweaked to fit the points manually.

L

EESZ ﬁﬁnﬁﬁ [ /

L

/




ol Bl C— - - - - - v v A\ 4 ¥ \a

gg_l

Anﬂw/ DAlessandro HW ¢

bk

§x_ﬂ

(¢ 37)}/( (

[! 36) - (3 2/3_1]_ n.r/s

:? 'BTT Zm
n :,L: f . 3
T 75 )(/i'—

)R E R

From Virld Sculigs

_ 3 oM

p= o0 RY
3\ V5 b° b- 3¢
a:%’(ﬁ) T 200

Problem 6.6
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Problem 6.7

Log Temperature vs Log Mass Density
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Problem 6.8
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Problem 6.9

6 Homework 6

Question 9: EXERCISE 6.9 — Use the virial relations for density and tem-
perature to estimate how the ratio P.,q/P,qs depends on the mass of the star.
Prqq is the radiation pressure and Py, is the gas pressure; they are given by

Prog = %T‘* (62)

kg -
Poos=p T 63
g Plumu (63)

and their ratio is
Prad 2T4

b= T (64)

gas me

M
P= Tz ps3 (65)
TR
- 1GM pm,
T=-— 66
5 R kp (66)
Substituting these values into Prqq/Pgas
PTad o %TB
Ppas  priz (67)
a (l GM pmy )3
3\5 R ks
= M ks (68)
%RS KMy,
aG3M? [ pm, 4 (69)
5007 ke

The ratio Prqa/Pgas depends on M 2
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Luminosity
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Given: Sinus A mass ~2 solov magses
Un.,f.‘ radins Problem 6.13
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