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      , .ⓐ ⓑ
[ ] ㄱ     . GⅠ 1  , GⅡ 2    . DNA

          . Ⅰ Ⅱ
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  . ④
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[ ] ㄱ           . ( )

         . (㉠
            X ) (

   ) . 
ㄴ           . 

           . ( ) ⓐ ⓑ
           

.                                                                     ③
[ ] ㄷ        . ( ) X , ( )ⓑ ⓐ

           X ( ) ⓑ
          , ⓐ

    . 

  7. 
           ~ . , , ㉠ ㉢ Ⅰ Ⅲ Ⅳ

           ~ n . ㉠ ㉢ Ⅲ ㉠ ㉢
            , . Ⅳ ㉠ ㉡ ㉡

         , . ㉢ ⓐ ⓑ ㉠ ⓒ Ⅱ
        2n .㉡ ㉢ Ⅱ

[ ] ㄴ          . ~ ~ . 7㉠ ㉢ ⓐ ⓒ
           , 7 .ⓐ ⓑ ㉡ ㉢ ㉡ ㉢

                                                                       ②  
[ ] ㄱ          . n, 2n . Ⅰ Ⅱ Ⅰ Ⅱ
ㄷ           . , H r DNA 1 H r Ⅰ ㉡ ㉡

          . H DNA 2 H r , Ⅲ ㉡ ㉡
            R . H h . h㉡ ㉢ ㉠ ㉠

         (n) H DNA 2 . Ⅲ ㉠
        H , HHRr . (n) (HⅠ ㉠
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         ) , . H , ㉠ ㉠
      H DNA 1 .

8. 
[ ] ㄱ       . , α β 

. 
ㄴ             . 

        , 
        . . ( )㉠ ㉠

       .             ③
[ ] ㄷ         . ( )㉠

         t㉠    . 

 9. 
[ ] ㄱ          . 

            . X
      X ( ) . 

ㄴ           . T X
 .                                                        ③

[ ] ㄷ          . ( ) X㉠
      . 

  10. 
[ ]      , , , . ㉠ ㉡ ㉢ ㉣
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        ( ) . 
ㄷ       . ( ) , , , ㉣

     .                     ④
[ ] ㄱ   . , . ㉠ ㉡

 11. 
[ ]          ( )~( ) 2 A , ( ) ( )

           ( ) ( ) A . A ( ) ( ) A
        XY . ( ) XX , ( ) XY . A B

           ( ) XX B , ( ) C
. 

ㄴ         . ( ) ( ) , ㉠
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.                                                                   ②
[ ] ㄱ      . ( ) B , ( ) C . 

ㄷ         . ( ) 2, ( ) 6 나의 염색 분체 수
다 의 성염색체 수 =

= . 

 12. 
[ ] ㄴ     . ( , NHⓑ 

   ) ( , NOⓐ 
  )

  .                                                 ②
[ ] ㄱ  . (NO         ) ( )

            . 
 (NH       ) , (NO   ) . 

ㄷ         . , . ㉠ ㉡ ㉠
         .㉡

  13. 
[ ] t  t       X t~t   X

            . X d d , ㉠ ㉡

     d , ㉢     d , ( + )㉠ ㉡   d

         . X ( +2 +2 ) , X A ( +2 )㉠ ㉡ ㉢ ㉠ ㉡
. t        X( +2 +2 ) 3.0 , 0.7 A (㉠ ㉡ ㉢ ㎛ ㉢ ㎛ ㉠

        +2 ) 3.0 -(2×0.7 )=1.6 . A㉡ ㎛ ㎛ ㎛
   t      A ( +2 ) 1.6 , ( + )㉠ ㉡ ㎛ ㉠ ㉡

       1.2 1.6 -1.2 =0.4 , 1.2 -0.4㎛ ㉡ ㎛ ㎛ ㎛ ㉠ ㎛ ㎛
=0.8 . t㎛   t         0.1 X 0.2㉢ ㎛ ㎛ 

, t      X 2.8 . t㎛   t      X 0.2㎛ 
 t     ( + ) ( +0.1) . t㉠ ㉡ ⓐ ㎛   t      ( +㉠ ㉢

       1.2-( +0.1) -0.7 1.2-( +0.1)= -0.7ⓐ ㉢ ⓐ ⓐ ⓐ
 , 2 =1.8 =0.9 . tⓐ ⓐ ~t       , , , +㉠ ㉡ ㉢ ㉠ ㉡

   , X .

 ㉠  ㉡  ㉢  +㉠ ㉡  X
t 0.8 0.4 (0.9)ⓐ 1.2 (3.4)
t 0.4 0.6 0.7 ?(1.0) 3.0
t 0.2 0.7 0.6 (0.9)ⓐ ?(2.8)

( : )㎛

ㄱ      . P , Q . t  t    X
        X P . 
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ㄷ. t            0.4 , 0.9㉡ ㎛ ㉢ ㎛ ㉡ ㉢
  0.7 +0.9 =1.3 .                                       ㎛ ㎛ ㎛  ⑤

[ ] ㄴ          . A X A
 t   t   . 

 14. 
[ ]        ( ) ( )㉠ →㉡ →

 ( ) , d㉢         
         . C ( ) ( )㉡ Ⅰ Ⅲ ㉢
    dⅡ     d      . A ( )Ⅰ ㉡ Ⅲ

   ( ) d㉢ Ⅲ Ⅰ    d  , dⅠ      . B C
 , (dⅡ          ) ( ) C ( )㉢ ㉠
          B . A C , (㉢
            ) A ( ) C㉡

     . A~C A > C > B . 

    4ms
(dⅠ  ) (dⅡ  ) (dⅢ  )

A ( )㉡ ( )㉢ ( )㉢
B ? ( )㉠ ?
C ( )㉡ ( )㉢ ( )㉡

ㄱ             . ~ⓐ ㉠ ㉢ 
    , A (dⓐ Ⅲ      ) ( ) d㉢    

 (dⅡ     ) ( ) .                        ㉢  ①
[ ] ㄴ    . B (dⓐ Ⅱ      ) (dⅡ   )

     d     .
ㄷ        . A~C A . 

 15. 
[ ] ㄷ          . . 

          , ( )
.                                                                ②

[ ] ㄱ         . ‘㉠
           ’ , ‘㉡

’ . 
ㄴ           . ( )㉠

          , ( ) A , B
        ( ) . (B) Ⅰ Ⅱ
.
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 16. 
             ( ) A a㉠

         , AA Aa , 
           AA Aa . ( )

         . DE EE ([E])㉡ ㉠ ㉢
           E D , DF FF ([F])

         F D . 4 DD㉢
        ([D]) EF ([EF]) . P AaBbDF

          , Q P ~ AA Aa , ㉠ ㉢ ㉠
         BB Bb , DF FF . P Q ㉡ ㉢

           , ~ (ⓐ ⓐ ㉠ ㉢ 

 )

     Q .
            Q AA , P Q A a㉠

          . . Q FF㉡ ㉢ ⓐ ㉢
          DF FF ([F]) . ㉠ ㉡

           . Q AA㉠
            . Q Aa ⓐ ㉠ ㉢

    
   

      . Q BB , ㉡ ⓐ ㉡

       0 , Bb 

   

   . 

(
         ) . , ~㉠

       .㉢ ⓐ

Q(AF/AF)
AF AF

P
(AD/aF)

AD AADF(2) AADF(2)
aF AaFF(2) AaFF(2)  

Q(AF/aF)
AF aF

P
(AD/aF)

AD AADF(2or1) AaDF(2)
aF AaFF(2) aaFF(1)

Q(BB)
B B

P
(Bb)

B BB (1) BB (1)
b Bb (1) Bb (1)  

Q(Bb)
B b

P
(Bb)

B BB (1or0) Bb (1)
b Bb (1) bb (0)

        Q DF , AA . ㉢ ㉠

Q(AD/AF)
AD AF

P
(AD/aF)

AD AADD(1) AADF(2)
aF AaDF(2) AaFF(2)
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          ⓐ ㉠ ㉢ 

   . ⓐ ㉡

        BB 0 , Bb 

   

   . 

(
   ) .

          Q DF , Aa . Q A㉢ ㉠
             D, a F A F, a D
.

Q(AD/aF)
AD aF

P
(AD/aF)

AD AADD(1or0) AaDF(2)
aF AaDF(2) aaFF(1)   

Q(AF/aD)
AF aD

P
(AD/aF)

AD AADF(2or1) AaDD(1)
aF AaFF(2) aaDF(1)

              Q A D, a F ⓐ ㉠ ㉢

    
   

      , 0, ㉡ 

 , 



            . ⓐ ㉠ ㉢

  
        0 , 1, ㉡ 

 , 
  

            . Q A F, a D ⓐ

         ㉠ ㉢ 

   

   , ㉡

   0, 
 , 

        . 

(

×


 

           ) . AA Aa , ㉠

         Q Bb , BB Bb . ㉡ ㉡
[ ] ㄱ         . BB Bb .㉡
ㄷ           . 4 , ⓐ ㉠ ㉢ ㉡

       3 . 12 .          ⓐ ⑤

Q(AF/aD)
AF aD

P
(AD/aF)

AD AADF AaDD
aF AaFF aaDF

Q(Bb)
B b

P
(Bb)

B BB Bb 
b Bb bb 

ㄴ[ ]         . Q A F, a D , A, B, D
    .
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 17. ( )
          Q AabbDd B Q b DNA 

       1, 2, 4 , 0 . b DNA Ⅴ Ⅵ
            , 0 Q㉠ ㉠ Ⅴ Ⅵ
          . 4 1 2 . 1 , 0, 2㉠ ㉠ ㉡ ㉢

            Q . 1Ⅳ Ⅴ ㉠
         , 2, 0 ~ . ㉡ ㉢ Ⅰ Ⅵ

            2 , 1, 0 P , Q ~㉠ ㉡ ㉢ Ⅱ Ⅲ Ⅳ Ⅵ
         . 2, 0, 1 , ㉠ ㉡ ㉢
  .

DNA 
A a B b D d

P
Ⅰ 0 1 ?(0) (1)㉢ 0 (0)㉡
Ⅱ (2)㉠ (0)㉡ (2)㉠ ?(0) (2)㉠ ?(0)
Ⅲ ?(1) (0)㉡ 0 (1)㉢ (1)㉢ (0)㉡

Q
Ⅳ (1)㉢ ?(1) ?(0) 2 (1)㉢ (1)㉢
Ⅴ (0)㉡ (1)㉢ 0 (2)㉠ (1)㉢ ?(0)
Ⅵ (2)㉠ ?(0) ?(0) (2)㉠ (0)㉡ (2)㉠

           P D d DNA 0 , Ⅰ
           . Q A a DNA 1, B b DNA Ⅰ ⓐ Ⅴ
      2 , . Ⅴ Ⅴ ⓑ

[ ] ㄱ          . ( ) ( ) , P A
           B, a b ( )

            ( ) a b . Ⅰ
           A b . Ⅲ Ⅰ

         ( ) . VⅤ
           b DNA 2 A a DNA 2

         . ( ) ( )
         . ( ) ( ) , b , DⅠ

            d . ( )Ⅰ
        , b DNA Ⅴ Ⅴ

           2 D d DNA 2
         . ( ) ( ) . ( )

     ( ) .                            ①
[ ] 
ㄴ            . ( ) ( ) Ⅰ

          , a DNA 1 d DNA 1
          . ( ) ( )Ⅰ ⓐ

         , V( )ⓑ
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      . .Ⅳ
ㄷ         . ( ) a DNA 1 . V( ) a D DNA 1ⓐ Ⅰ ⓑ

          Q a D, A d . V( ) b DNA 2ⓑ
         ( ) . V( )ⓑ

     2     , (V) d DNA 0 . ⓑ

 18. , 
[ ] ㄱ          . ( ) 

    , . Ⅱ
ㄴ          . , , 

          , . 
         . Ⅰ ④

[ ] ㄷ          . 
.

   19. ( )
           H h , *, T t , *㉠ ㉠ ㉡ ㉡

         . 3 DNA 0 , ( ) ㉠ ㉡ ㉠
       , ( ) . ( ) ( )㉡
            X . ( ) ( ) X 1

 X *㉠㉡      Y . 1 X , DNA ㉠ ㉡
     3 6 X *㉠㉡ X㉠㉡     . ( ) 6 X㉠㉡  
  2 X * *㉠ ㉡ X㉠㉡          . 6 * , 2 *㉡ ㉡ ㉠ ㉠

   , 5 X *㉠㉡ X * *㉠ ㉡      . 2 5 ( )
       , . ( ) ( )

         1 * * * . 6 1 *㉠㉠ ㉡ ㉡ ㉠㉡
       * . 2 ( ) , 6㉠㉠㉡㉡

            , ( ) 1 *㉠ ㉠ ㉠
        . ( ) , ( ) X 1

  *X㉠㉠ *㉡       Y , * . 6 1 X㉠ ㉠ *㉡  
    X㉠㉠ ㉡X *㉡    . 2 ( )
 * *X㉠ ㉠ ㉡X *㉡        . 6 2 2㉠ ㉠

       . ( ) X , ( )
   . 1 X㉠   Y * * , 6 1 X㉡ ㉡ ㉠   *㉡

    6 X㉠X㉠     * . 6 ( )㉡㉡ ㉡
      * , T . 6 2 X㉡ ㉡ ㉠    , 2 ( )㉡

  X㉠X *㉠      _ . 2 ( )㉡
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         * , h . 5 1 X㉠ ㉠ ㉠ ㉠  *㉡
    ( ) X㉠X㉠    * * . 5 1 2㉡ ㉡ ㉡

      * 2 * . 2 X㉡ ㉠X *㉠  * . 3㉡㉡
 X *㉠        Y * * , 7 3 Y * ( ) ( )㉡ ㉡ ㉡

 X㉠      Y * . 4 ( ) ( ) X㉡㉡ ㉠X㉠  _ , ㉡ ⓐ
X㉠   . Xⓐ ㉠         DNA 1㉠ ㉡

 X㉠       Y * * . 4 * 4 X㉡ ㉡ ⓐ ㉡ ㉠

X㉠  * .㉡㉡
[ ] ㄴ    . 4 X㉠X㉠      * 4 1 DNA ㉡㉡ ㉡

 1 .
ㄷ   . 6 X㉠X㉠   * , X㉡㉡ ⓐ ㉠  Y * * . 6㉡ ㉡ ⓐ 

           , ( ) 1, ( )



      , ( ) ( ) ×


 

 . ④

[ ] ㄱ    . ( ) .

 20. 
[ ] ㄱ           . ㉠ ㉤

 . ①
[ ] ㄴ           . Ⅰ ㉡ ㉢

 .
ㄷ          . ( ) . 

          , 
          , , 

        , .




