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

1. TBS exercise 6.1 Team: 3 Lead: Harshil 

2. TBS exercise 6.2 Team: 4 Lead: Gula 

3. TBS exercise 6.3 Team: 2 Lead: Michael 

4. TBS exercise 6.4 Team: 3 Lead: Ryan 

5. TBS exercise 6.5 Team: 5 Lead: Robert 

6. TBS exercise 6.6 Team: 1 Lead: Anthony 

7. TBS exercise 6.7 Team: 2 Lead: Sam 

8. TBS exercise 6.8 Team: 4 Lead: Jacob 

9. TBS exercise 6.9 Team: 5 Lead: Justin 

10. TBS exercise 6.10 Team: 2 Lead: Quinn 

11. TBS exercise 6.11 Team: 3 Lead: Josh 

12. TBS exercise 6.12 Team: 1 Lead: Gavin 

13. 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



Problem 6.3



6.4 

γ = 5/3    →    (γ – 1)/γ = 2/5 = 0.4 

Slope = 0.4 convection 

Slope < 0.4 radiative 

Const 0.4 slope Shallow slope in core 0.4 slope in core 

0.4 envelope slope Shallow envelope slope 

Problem 6.4



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. 
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Problem 6.6



M log p log T
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6 Homework 6

Question 9: EXERCISE 6.9 — Use the virial relations for density and tem-
perature to estimate how the ratio Prad/Pgas depends on the mass of the star.

Prad is the radiation pressure and Pgas is the gas pressure; they are given by

Prad =
a

3
T̄ 4 (62)

Pgas = ρ̄
kB
µmu

T̄ (63)

and their ratio is

Prad
Pgas

=
a
3 T̄

4

ρ̄ kB
µmu

T̄
(64)

using the virial relations for density and temperature

ρ̄ =
M

4π
3 R

3
(65)

T̄ =
1

5

GM

R

µmu

kB
(66)

Substituting these values into Prad/Pgas

Prad
Pgas

=
a
3 T̄

3

ρ̄ kB
µmu

(67)

=

a
3

(
1
5
GM
R

µmu
kB

)3
M

4π
3 R

3
kB
µmu

(68)

=
aG3M2

500π

(
µmu

kB

)4

(69)

The ratio Prad/Pgas depends on M2
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y = 0.3333x + 6.5789
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