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1. 
[ ]       C. ( ) ( )

 .                                                            ②
[ ]        A. .

        B. 1 1967 133( Cs  )
        9,192,631,770 .

   2. 
[ ]          BⅠ

         , Ⅱ
          A , CⅢ

.                                                                 ②

 3. 
[ ]          , 

        ‘ - X - – – – – 
    ’ . C B A .                           ⑤

 4. 
[ ] ㄱ           . ( ) A B C . C

       (+) B (-) , A (+)
.                                                                     ①

[ ] ㄴ         . ( ) B (-) , C (+) B C
   .

ㄷ         . ( ) A (+) , B (-) A B 
  .

   5. 
[ ] ㄱ         . p B   , A

      B       A
    .
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ㄴ.             , p A, B
          , q A, B

      p q . 
ㄷ      . r           B

  .                                                 ⑤

 6. 
        A B A B     . O q ′

   . 
[ ] ㄱ          . 

            p A B
.

ㄷ    . q 


      , 

         B p q 



.                                                                   ③
[ ] ㄴ          . B , B

   p q .

  7. 
[ ] ㄴ          . A

        , B .
                                                                       ②
[ ] ㄱ     .       , A

       . 
ㄷ   . ,         

   .

  8. 
[ ] ㄱ        . A (n) . 

        1 2 . 
ㄷ          . , 

   H     H     A .         ③
[ ] ㄴ          . A .
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 9. 
[ ] ㄱ           . P

             
       P  .

ㄴ          . P
        .

ㄷ      . .                           ⑤

 10. 
[ ] ㄱ          . p , 

       a b .     → → ①
[ ] ㄴ           . p q

       p q .
ㄷ          . q , p S , q N

         p q → 
.

   11. 
[ ] ㄱ            . 1

          1
   a b .                                              ①

[ ] ㄴ       . c 1 0.85-(-1.51)=0.66eV .–

ㄷ   .    ,    , 






  

 






. 

12. 

[ ] ㄴ   . B     
 


 Hz .

ㄷ          . B A 1.5 B A .
                                                                       ④
[ ] ㄱ          . A

 60cm .

   13. 
[ ]           Ⅰ

           C , Ⅱ



4

         A, B .    Ⅲ ④

14. 
[ ] ㄱ        . (LED)

       .
ㄴ          . (LED) LED

      . A p .                     ③
[ ] ㄷ         . 

.

 15. 
[ ]           (  

          ) , 2
       .
          

 × 

××   .                         ④















  16. 
[ ] N          , A B B 10N

           B 1kg . A p q B
             B 2 A q A B

   ×

×× ××    ms . 

           A p q A B 20N , ·
             A B A

   , × 

× ×

   kg     . q A

            B B 10N q A
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      , ×  

××    m  . A q

           0.8m , A p B
            A B . A p

    A       B 


    

   ××

  


   J .            ⑤

[ ]
   . p qⅠ

   (      ) B (      ) A
(      ) B (    )
         ( ) . B 1kg①  J  , B

         B 2  J ,  
× J    . ①  J     , A B

          A B A 3kg .
     . q pⅡ

       A p , A       B




   , p q           A B

12J

  


   J .

 17. 
[ ] ㄱ        . A ( ) ( )→       

        . ( ) ( )→   
         A ( ) ( ) . A ( )

  ( ) .                                                  ①

0  





( ) ( )

( )
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[ ] ㄴ         . ( ) ( ) A A→ 
 .

ㄷ          . ( ) ( ) ( ) ( ) A→ 
       ( ) ( ) A .→ 

18. 
[ ]       a       , b
            , B 1 2  : 

      . a 


 

    , b




 

              . 

    a 


 

 


    , b 


















  

     .                                                     ④

 19. 
[ ] ㄱ    . A A       , 3 A ms  
A       . 1 A B ms    , 

          B ms  B
             10N . A B

 , A  A ×  A kg .

ㄴ     . 1 , B ms      B 10N
.

ㄷ         . B ms   , B
   ms      3 B ms   . 3 , 

   B kg·ms .                                      ⑤

  

10N

ms





ms

  

ms

ms
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 20. 
[ ]             A B

             
   p, q           p , q′ ′   

           . ( ) ( ) , A B

  (      ) .   , 
  

     ( ) , ( )① 


   ,   , 

         p′ 


  . 

       ( ) ( ) , 


  




× ×       

   . 

          ①  







.                                                                     ①

p

q
















 

p′

q′




