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  
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31 36 381:10 :10 :10 

    

 

 1 2,m m  ' 'R 


1 2
2

m mF G
r

 

 11 2 26.67 10 /G Nm kg  

 1 2
3

( )Gm mF r
r



 ' 'g G  2

GMg
R

  ,M R 

 
21h

hg g
R
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  1d
dg g
R

   
 

   2 2cosg g R   

8. = mgr
r

GMm


9. = 
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10.  =
r

GMm
2

 = 
2

mgr


11.  ( I ) = 2r
GM

 = g

12.  G M
R

 

 
 0( ) 

1
0 7.92GMV gR kms

R
  

 
 ( )e 

122 11.2e
GMV gR kms
R

  

  2eV    0( )V 

 
 

 TV  


2 1/3
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   

      
    2 2: /Nm kg

 1 3 2: M L T 

       

  1 2 1 2
2 3

ˆGmm Gmm
F r r

r r
 

r  
         ' 'g   

  

 2

1 2g rg
R g r

 
  

2 2 4%g
g


   

         
      

   2 lT
g

  ,l g 

 ' 'g T 
          

    
  




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 
       

 

  
     
    



  


   



2 3T R

      ( )g    ( )G

    
  ' 'g   ' 'G    

' 'm M 

R  ' 'm 
................(1)F mg



2 ............(2)GMmF
R





g = 2

GM
R
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          
 

 a) h   2h
GMg

R h




h R 

      ' 'd  d
dg g 1
R

   
 

        d = h , h
gg
4

  dg 0

h dg g 

b) h R  h
2hg g 1
R

   
 

    ' 'd  d
dg g 1
R

   
 

     d = h ,  h d
h h ghg g 1 g
R R R

      
 

h dg g 

       
    


 0( ) 
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
M R ' 'm 
 ' 'h 
 0' 'V 




2
0 ........(1)

( )
mv
R h




 2 ............(2)
( )
GMm
R h




2
0

2( )
mv GMm
R h R h

 
 

 2
0 ( )

GMv
R h




0
GMV
R h




R h 

h R 

0
GMV

R
 

 2

GM GMg gR
R R

  

 0V gR

        
   ( )eV


 ( )e 
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
M  R  ' 'm



 Gm
R
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 ' 'm 


 GMm
R

 



 GMm
R

 
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        
   





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





    ( )mean sea level       
       ' 'g     
 

  4
3

g GR  ' ' 

 ' 'g 

             
 

   ' 'g 

           
          
   

  
 
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  

            
   

  
M R 
' 'm 

g = 2
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

 ' 'M  ' 'R  ' ' 
 ' 'g 
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' 'd  ( )R d 


' 'd 
4 ( ). ........(2)
3dg G R d  



dg R d
g R




1d
dg g
R

    
 

 ' 'g 

         
 G    

     

        


1 2,m m ' 'R 


1 2
2

m mF G
R



G

 
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 

         





 2
GMmF

d
 d 

 = 2
GMmLF L

d
 

F

F
BA

1S

2S

θ = 

2 θGMmL
d

    (     )  
2θdG

MmL




G  11 2 26.67 10 Nm kgG   






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

 1kg       1cm      
  

   1kg

 2( ) 1 1 10r cm m  
11 2 26.67 10 . /G N m kg 

 1 2
2

.( ) G m mF
r



11

2 2

6.67 10 1 1
(10 )

F




  


76.67 10 N 

           
 10 cm        76.67 10 N   
 

  1m m  2 4m m

 2( ) 10 10r m 
76.67 10F N 

2 2
21 2

2 2

. .4 .
4

G m m G m F rF F m
r r G

    

7 2
2

11

6.67 10 10 25
4 6.67 10

m
 



 
 

 

15 5m m kg    2 20m kg

          
      

   g

' 'h  4
100hg g 
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25h
gg 

21h
hg g

R
   
 

21
25
g hg

R
    

4 6400 25600h km   

 1 ,2 ,3kg kg kg       1m    
    1kg     2 kg  3kg  
     

  ( ) 1a m

1 2 31 , 2 , 3m kg m kg m kg  

1 , 2kg kg  1 2

1 2
1

GF  


1 2 (1)F G  

1 , 3kg kg  2 2

1 3
1

GF  


2 3 (2)F G  

1 2,F F  060


2 2

1 2 1 22 cosF F F F F   
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2 2 2 14 9 12 .
2

G G G  

2 2 213 6 19 19. .G G G G   

          
      

 kgM 24106   ;  R= 6400km

(i) hR
GMVo 



    skmVo /592.5
1064002

1061067.6
3

2411








 (ii)    2

o

R h
T

V
 

  hoursT 4
10592.5

10640022
9

3









  4m 
          

 
2

1

2

2

1










r
r

F
F

       Or
100 4 10 4
64 8

r r
r r
 

  
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 a           m    
 

   
 2BD a

,A C ' 'm ' 'D 
 ' 'F 
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          8 /km s   
             28 /m s  

  6000 km 

0 8 /V km s

28 /hg m s

36000 6000 10R km m  

?h 

0 ( )GMV g R h
R h

  


2000h km
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 
    

            
          
          
  
          
 
     

           



   
          
    

 
             

    
 


              

         
             
         
   

         

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           

     81.5 10 km .

 8 111.5 10 1.5 10r km m   

T = 365 days = 365 24 60 60s  


2

2 2
4πs e

e
GM m m r

r T


 
   

2
311

2 3

2 211

224 1.5 10
4π 7
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rM
GT 

    
   

    

302.07 10sM kg  

  81.50 10 km

       
 

 829.5 ; 1.5 10 ; ?s e e sT T R km R   

 
2 3 2 32 2
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3 3

29.51.5 10 1.44 10 kms e s e
s e

e es e

T T T TR R
T TR R
   

        
   

      N       
        

  mg = 63 N
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4 4 4 63 28
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m g mg N    
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    111.2 km s .  

           
     

 111.2eV km s

 3 eV V .

 ,     2 2 21 1 1
2 2 2o emV mV mV 

 22 2 23 8o e e e eV V V V V V     

18 11.2 31.68oV km s   
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