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𝐹𝑔𝑟 = 𝐺
𝑚𝑀

(𝑅/2)2
-Gravitational force 

𝐹𝑟𝑎𝑑∆𝑡 = ∆𝑝 – Newton’s Law for radiational force 

∆𝑝 = 𝑚𝑐 = 𝐸/𝑐- Photons impulse 

𝐹𝑟𝑎𝑑∆𝑡 = 𝐸/𝑐 

𝐿 = 𝐸/∆𝑡 – luminosity of the star 

𝐹𝑟𝑎𝑑 =
𝐸

𝑐∆𝑡
=

𝐿

𝑐
- Radiational force 

𝐹𝑔𝑟 = 𝐹𝑟𝑎𝑑  – equilibrium of the forces 

𝐺
𝑚𝑀

(𝑅/2)2
=

𝐿

𝑐
 equilibrium of the forces 

𝐿 = 4𝜋𝑟2𝜎𝑇4- luminosity of the star 

𝐺
𝑚𝑀

(𝑅/2)2
=

4𝜋𝑟2𝜎𝑇4

𝑐
 

𝐺
𝜋𝑟2𝑅𝜌𝑀

(𝑅/2)2
=

4𝜋𝑟2𝜎𝑇4

𝑐
 

𝐺
𝜌𝑀

𝑅
=

𝜎𝑇4

𝑐
 

𝐺
4𝜌𝜋𝑅3𝜌

3𝑅
=

𝜎𝑇4

𝑐
 

𝐺
4𝜌2𝜋𝑅2

3
=

𝜎𝑇4

𝑐
 

𝜌 = √
3𝜎𝑇4

4𝜋𝑅2𝐺𝑐
 – density of the star 



𝜌 = √
3 ∗ 5.67 ∗ 10−8 ∗ 1032

4𝜋1016 ∗ 6.67 ∗ 10−11 ∗ 3 ∗ 108
= 82247

𝑘𝑔

𝑚3
 

𝑀 =
4𝜋𝑅3

3
𝜌 –mass of the star 

𝑀 =
4𝜋1024

3
∗ 82247 = 2 ∗ 1031 

ANSWER: 𝑀 = 10𝑀𝑠𝑢𝑛- mass of the star 

 

                                                  http://www.AssignmentExpert.com/ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


