
1 𝑉𝑉𝑒𝑒𝑒𝑒𝑒𝑒 = �2𝐺𝐺𝐺𝐺
𝑟𝑟

= �2(6.7𝑥𝑥10−11𝑚𝑚3𝑘𝑘𝑘𝑘−1𝑠𝑠−2)(6𝑥𝑥1024𝑘𝑘𝑘𝑘)
7.15𝑥𝑥106 𝑚𝑚

  

=1.1 x104 ms-1 

2. The laws of physics are the same on a planet with gravitational 
strenghth, g, as in a spaceship with the same acceleration. 

 

3. 𝑚𝑚𝑠𝑠 =  𝜎𝜎𝑠𝑠𝑉𝑉𝑠𝑠 =  𝜎𝜎𝑠𝑠
4
3 
𝜋𝜋𝑟𝑟𝑠𝑠3 = (2.7 𝑥𝑥 103 𝑘𝑘𝑘𝑘𝑚𝑚−3)(4

3
𝜋𝜋)(7.0 𝑥𝑥108𝑚𝑚)3  

Where 7.0 x 108m is the radius of the Sun (Answers.com) 

𝑚𝑚𝑠𝑠 = 3.9 𝑥𝑥 1030𝑘𝑘𝑘𝑘  

 

  𝑟𝑟𝑠𝑠𝑠𝑠ℎ =  2𝐺𝐺𝐺𝐺
𝑐𝑐2

=   2�6.7𝑥𝑥10−11𝑚𝑚3𝑘𝑘𝑘𝑘−1𝑠𝑠−2�(3.9𝑥𝑥1030𝑘𝑘𝑘𝑘)
 (3.0𝑥𝑥108𝑚𝑚)2

                    

    =5.8 x103 m 

 

4.𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 (𝑏𝑏)𝑟𝑟𝑟𝑟𝑟𝑟ℎ𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸ℎ =  (𝐿𝐿)𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢
4𝜋𝜋𝑑𝑑2

 

Where d is the distance to the star from the earth and  𝐿𝐿 =
4𝜋𝜋𝑟𝑟2𝜎𝜎𝑇𝑇4 where r is the radius of the star and  

σ = Stefan - Boltzman constant – 5.7×10−8 W⋅m−2⋅K−4 

𝑑𝑑 = 42 𝑙𝑙𝑙𝑙 = 42(365
𝑑𝑑𝑑𝑑
𝑦𝑦𝑦𝑦

𝑥𝑥24 
ℎ𝑟𝑟
𝑑𝑑𝑑𝑑

𝑥𝑥60
𝑚𝑚𝑚𝑚𝑚𝑚
ℎ𝑟𝑟

𝑥𝑥60
𝑠𝑠

𝑚𝑚𝑚𝑚𝑚𝑚
)(3 𝑥𝑥 108 𝑚𝑚

𝑠𝑠
)

= 4.0𝑥𝑥1017
𝑚𝑚
𝑦𝑦𝑦𝑦

 

  

𝑏𝑏 = 4𝜋𝜋𝑟𝑟𝑠𝑠𝑠𝑠2 𝜎𝜎𝑇𝑇4

4𝜋𝜋𝑑𝑑2
=  𝑟𝑟𝑠𝑠𝑠𝑠

2 𝜎𝜎𝑇𝑇4

𝑑𝑑2
=  (8.5 𝑥𝑥 109𝑚𝑚)2 (5.7×10−8W𝑚𝑚−2𝐾𝐾−4)(6100𝐾𝐾)4

(4.0𝑥𝑥1017𝑚𝑚)2
  

= 3.6 𝑥𝑥 10−8𝑊𝑊𝑚𝑚−2 



 

 

 

 

 

 


