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


 =  2 

       =   =      

=
3 × (3.00 × 10)32 × 3.1416  1(6.67 × 10)(10 × 1.99 × 10)

 
      = 1.85 × 10     





















 = 6  −  = −2.5 log 6 – (−26.8)  =  − 2.5 log 1.37 × 10

 = 1.04 ×  10( ⁄ )















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 = ℎ = ℎ 
 = 6.63 × 10 × 3.00 × 10550 × 10 
 = 3.62 × 10 


  =  = 1.04 ×  103.62 × 10 × 3.1416 × 0.003 = 8 × 10    






















  = 2ℎ = √2 × 9.81 × 0.5 = 3.13 



 =  2 


















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  =  2 =  2  43   
 =  3   
  =  3
  = 2 × 10 




















  =    23. = 12.


  =    23. = .


 tan() = ℎ = 0.22




















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tan() =   +  = 1.70
  = 1.70   = 0.0 


 = .7 























 '
 










Winter solstice Summer solstice  
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Cos  =  + ℎ = 6370.86370.8 + 5.6  ⟹   = 2° 24′
en   = 90 −  −  −  

 = 90 − 35° 57′ − 34′ − 2° 24′
 ⟹   = 51° 5′





int





int


int



letileetlltegittinltentiltteentetel
letting (∞) = 0nienitneilititinee






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

 12 ( = ) −  =  = 12( = 0)  (0)


( = ) = 0( = 0) =  

 (0) = −12 −  


(0) = −12   −  



































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(0) = −32 ×  


  =   ( = 0) =  −    = 0


 = 3        →         = 3 

















  = 



  = 286164 = 7.29 × 10( ⁄ )
  =  = 7.29 × 10 × 5.3 × 60 = 0.023 (rad) 
 =  =  = 0.02339° = 0.018 (rad) ≃ 62  




















 
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
 12  = 12  2 


 ≈ √2  

  =  
  =  = 20 × 3.09 × 10 × 9 × 106.67 × 10 = 8.3 × 10

  = 4.2 × 10⨀

























   = 
      =  cos    sin  = (cos   sin )
 sin  = cos   ⇒ cos  =  sin 














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  =   − 1 sin 
  − 1 = 
  =    sin  

  =   sin   
  =   1 1°1  1°

  =   1





























  = 













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 =     = 4 × 6.96 × 1020 


  = 1.93 × 10 
 = 1.93 × 10 















  =  = 38π 
  =   = 2.4 × 10
  = 1.1 × 10 
  = 0.2 10  = 3 × 10 























 ⨀ = − ∆∆ = − ∆∆ = − 








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  = −⨀ = − 3.83 × 10(3.00 × 10) = −4.26 × 10()

  =    =  


 =    = 


  =  ⇒  =  ⇒  = −   = − 
 ⇒  = − ( ⁄ )  = − ⇒  = − ⇒  = −
 ⇒  = −1.50 × 10 × 4.26 × 101.99 × 10 = 3.21 × 10( ⁄ )
  = 3.19 × 10 × 100 × 86400 × 365.24 = 1.01(100)


































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

 ∠ 


 ∠ = 106687 × 360 = 55.5°


∠ ∶
 ∠ = 106365 × 360 = 104.5°


 ∠
 ∠ = 104.5 − 55.5 = 49.0°

 cos(∠) =    

  =  = 1cos(∠) = 1cos(49°) = 1.5  



































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

OS

  = 8   = 8  . = 3°
  = 8     = .°

EOS sin = sin 
  = sinsin  = 3.98




























b
  ∝ 

  ∝  














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 ∆ = −2.5 log  = −2.5 log 2 = −2.5 log 4
 ∆ = −1.5














 
  =  ∘ −  = − 2 < 0
  < 0  0


  = − 2 
  = 


 

  ΄ = 2
΄ = 



























