
  8                                :6494  

A

aB C

bc

   
  

  

 1  
1 - B A :A B A

A B B
2-n(A B) n(A) n(B) n(A B)
3 -          : )1a :     d  :    na :n      

(                     1 1na a (n )d  
4-     ) :d  :    ma :m       na :n     (  

                                 n ma a (n m)d (n m)  
)a  b  c          (.b a c2

5-      :)1a :     q  :     na :n     (
     )                         (n

na a q 1
1  

)        (n
n

a a a
q ...

a a a
2 3
1 2 1

  

)a  b  c                (.b ac2  
6-   ABC :

1
2 absinC  ABC

1
2 bcsin A   ABC  
1
2 acsin B  ABC  

 1   
7 -                  .
8 -                              

  .                           .
9 -                        .

10 -                  .  
11 -                  .  
12 -                    .         

           )DNA(    .
13 -                          

 )   (  .  
14 -                           .    

                     )   ( .  
15 -                     .  
16 -      ATP                   ATP   .
17 -             .  
18 -                     .  
19 -             .
20 -                  .
21 -       .  
22 -           .  
23 -                    .
24 -         )   (                  

           .
25 -       .                   .  
26 -                 .  
27 -        pH           pH    .
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28 -                       .  
29 -                 )   (.
30 -              3  9      .        

 3  9      .
31 -                      .
32 -         )    (   .  
33 -                             .

1  
34-      :        .
35-                 .
36-                       .

37 -           1
2                )  (

             .
38 -             10n(x )             :

 1 5x     :10x    5 10x     :110x  
39-                         :

3 3 3
1 1 11000g kg kg g,

Lcm m m
  

40-                :      1 2
1 2

m m ...
v v ...

1  
41-                   :

: Fe O Si Mg Ni S Ca Al          
: H He C O N S Ar Ne        

42-          :

  
43 -           32                 .
44-              : )M :    F :  (  

1 1 2 2
1 2

M F M F ...
F F ...

    

                  (A)                  

      :            2Z  
45 -                              .

2Z  
46-           :

  >  >  >  >   >   >    
47 -          n    n             :  

2 2
  

1 1E ( )
n n

  

  ) +      ( - A

)      (- A  



10     

     
  :6494 

  
 )

 1(

 1  
  

   + )    (  
    
1.    18

99  0 18/   ) 1 -   2  3(

1 (197
1100    2 (198

1100    3 (199
1100   4 (200

1100  

2.A  B       A B B .       
  ) 1 -   2  7(  

1 (A B2 (A B B A

3 (ABA  4( A B B
3.       (A B) (C A)   ) 1 -   10  13(  

1( 3  2( 4  
3( 5  4 (6    

  

4.    80     30    A  45    B  12  
        .     A   ) 1 -   10  13(

1 (14  2 (23  3 (24  4 (25  
5. 1 2n na a      n{a }   .     

  20           ) 1 -   14  20(  
1 (13    2 (14     
3 (15    4 (16 

6.   3 1( n )     
2

2 3
n

n
  .        ) 1 -   14  20(  

1 (7
4  2 (5  3 (4

7  4 (1  

7.            2 10  .    
  ) 1 -   21  24(

1 (24  2 (263 (28  4 (30   

8.    7 3 52
a a           .   

  ) 1 -   21  24(
1 (19  2 (20  3 (25  4 (27  

9.    n{a }  2 2
13 3 180(a ) (a )   .     

  6       ) 1 -   21  24(  
1 (18  2 (20  3 (22  4 (24  

10.   32  128                  
     .         )32    

  (.  ) 1 -   21  24(  
1 (144  2(80  3(64  4( 164  
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 )

 1(

   

º

   + )    (  
  

11.     1 8a 2 12a a  .      ) 1 -   25  27(  
1(12 2  2(8 2  3(4 2  4(16    

12.       2 6  13         
     ) 1 -   25  27(

1(7
3  2(8

3  3(10
3  4(11

3  

13.                     
    .       ) 1 -   21  27(    

1 (3  2 (4  3 (5  4 (6
14.    1S                   

          2S  .     
1 2 nS ,S , ,S ,         n(S )  ) 1 -   25  27(    

1( 1S
n

    2(12
1

n
S      

3(1
2n
S    4(1

12n
S  

15.   3
2

sin
sin cos

   tan   : ) 1 -   29  33(

1 (4  2 (3  3 (2  4 (1  
16.    ABC    ˆ(A )90  . y  x  ) 1 -   29  33(

    

1 (1
2  2 (1

3  

3 (3
4  4 (2

3  

17.    BM       ) 1 -   29  33(

1( 8    2 (5 3     
3 (7 3  4( 5  

18. sin cosA
tan
45 45

30
      ) 1 -   29  33(  

1 (60sin  2 (60cos  3 (45sin  4 (60tan   

19.      12            1
2  .

         ) 1 -   29  35(

1( 6 3  2( 18 3  3( 36 3  4( 18  
20.     4  5  8   8           

          ) 1 -   33  35(
1 (30    2 (45    
3 (60    4 (75           
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 1(

  

  1 
  

      +     )       (  
21...................       .................                                                                   )  1 -    13(

1 (-     .  
2 (-      .
3 (-          .
4 ( -         .

22.                                                                                                    )  1 -  11 14  15(

»     ..................«
1 (            .
2 (             .
3 (              .  
4 (                  .

23.                                        )  1 -   15  16(

1 (  A          .

2 ( B       .  

3 (  A B             .

4 (  A  B            .

24.                         )  1 -   16  17(                             

 (       
 (        
 (         

1 (  2 (1  3 (2  4 (3
25.                                                                                                     )  1 -   17  18(

»      . . .«
1 (            .
2 (           .    
3 (            .
4 (            .  

26.                                        )  1 -   19  20(

1(                .  
2 (               .  
3 (              .
4 (            .  

A B



        13  

     
   

  
 )

 
 1(

      +     )       (  
27.            )  1 -   20 (

 (     .  
 (            .  
 (                .  
 (               .  

1 (1  2 (2  3 (3  4 (4
28.               )  1  -   22 23  34  35(

»       . . .«
1 (         .
2 (             .
3 (         .  
4 (         .

29.                   
       )  1 -   23  24(

 »   . . .   . . .«
1 ( -     ATP     .
2 ( -         .
3 (-           .    
4 (  -               .  

30.       )  1  -   25 26 29  31(
 »    . . .«
1 (          .
2 (              .  
3 (               .  
4 (             .  

31.      . . .    )  1 -   25  26(
1 (            .
2 (      .
3 (            .
4 (            .

32.               )  1 -   9  27(
 »    . . .«
1 (      .
2 (        .  
3 (      .
4 (            .

33.                        )  1  -   28 29  34(
 »          . . .  . . .«
1 ( -       .
2 (     -    .
3 (     -    .
4 (     -        .  
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 1(

      +     )       (  
34.              )  1 -   31  32(

 »     . . .  . . .«
1 (    -       .
2 (-            .  
3 (-         .
4 ( -              .

35.            . . .      . . .    )  1 -   32  33(
1 (-        .
2 (-        .  
3 ( -         .
4 ( -            .  

36.             )  1 -   34(

1 ( 2         .

2 (    1      .  

3 ( 4           .  

4 (    3      

    .  

37.              )  1 -    32  36(
 »      . . .   . . .«
1 (-       pH      .  
2 (-          .  
3 (-        .
4 (-      .  

38.    .  . . .                                                                                                    )  1  -  30   33  36(
1 (            .
2 (               .
3 (             .
4 (               .  

39.                                                                   )  1  -   31 34  35(
             . . .

-       .   -         .
-         .  -         .

1 (1  2 (2  3 (3  4 (4
40.                                                           )  1  -   28  30  37(

 »  . . . «
1 (       .  
2 (            .
3 (                .
4 (           .  
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 )

1(

 1  
  

   
    

41.               ) 1-   6(  
 –  –  –  –   –  –  -   

1( 4    2( 5    

3( 6    4 (7  

42.                   ) 1-   7(  
1(  –  –   –    

2(  –  –   –   

3(  –   –  –     

4   (  –  –   –    

43.       1 m  .            ) 1-   10  14(  

1( 410    2( 410    

3( 710    4 (710    

44.  12 3 3 33 10 1 10( m) L (dm)         ) 1-   10  14(  
1( 1 004/    2( 104    

3( 5    4 (2 003/    

45. 2
g

km(ns)
         ) 1-   10  14(  

1( 410    2( 610    

3( 910    4 (1210    

46.             ) 1-   10  14(  

1( 180 5km cm
h ms

    2( 3
80 8

1
g g

Lmm
  

3( 2 25 5pm mm
(ms) s

  4 (
3

5 18L m
s h

    

47.        0 05/ nm         

   41 5 10/ ps  .              
    3(n )     ) 1-   10  14(  

1( 62 10    2( 672 10    

3( 67 2 10/    4 (42 10    
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1(

   
  

48.     36 4 10/ km  .           
         ) 1-   10  14(  

1( 96 4 10/  2( 912 8 10/  3( 86 4 10/  4 (101 28 10/    
49.                       ) 1-   14  17(  

1( 41 0 5mm / mm  2( 39 87 0 005/ mm / mm  
3( 25 8 0 5/ mm / mm  4 (25 8 1/ mm mm    

50.                .       
               ) 1-   14  17(  

1( 0 1 0 01 5/ mm , / mm ,  2( 0 01 0 01 8/ mm , / mm ,  

3( 0 1 0 01 8/ mm , / mm ,  4 (0 01 0 01 5/ mm , / mm ,    

51.                 ) 1-   14  17(  
1( 5 751 0 005/ / mm    

2( 5 251 0 005/ mm / mm  

3( 5 75 0 01/ mm / mm    

4 (5 25 0 01/ / mm    

52.      16     40        
         18            ) 1-   19  21(  

1( 410  2( 710  3( 1010  4 (1310    

53.    94 436 10/         74 458 10/ 
                     

       ) 1-   19  21(  
1( 100    2( 1    3( 1   4   (1    

54.                    

 )  53 10 km
s

 (.      ) 1-   19  21(  

1( 810  2( 1210  3( 1710  4 (2510    
55.       mg5/2              

                    
    )   80     (.       ) 1-   19  21(  

1( 10  2( 410  3( 710  4 (810   

13 58/ mm
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56.    310 g
cm

    20cm          

  5cm   .                

   31 3g , )
cm

    (    ) 1-   22  24(  

1 (80    2 (380 10    

3 (75 5/    4 (375 5 10/  

57.      120g   38 g
cm

             

     .       215cm      

           ) 1-   22  24(

1 (1    2 (1 2/    

3 (1 5/    4 (0 8/  

58.   A 38 g
cm

  B 33 g
cm

       

400  3100cm  .              

         A       ) 1-   22  24(  
1 (60    2 (40    

3 (55    4 (45   

59.      1V2V  600     .   

  500        7/0            

1
2

V
V

  )              (.    ) 1-   22  24(

1( 1    2( 1
2    

3(1
3    4( 3  

60.90      31 8 g/
cm

   90         31 g
cm

 

   .   31 5 g/
cm

            

     )  (.     ) 1-   22  24(  
1 (10    2 (20    

3 (30    4 (40
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1( 

 1
  

   )   (  
 

61.           ) 1-  2  3( 
1 ( 1  2                          

      .  
2 (    1                

  .  
3 (              .  
4 (                  .  

62.       ) 1-   4( 
1 (              .   
2 (           ) (  .  
3 (                    .  
4 (                 .  

63.     167 6 10/             

        .  . . . 8
23 10 m(c )

s
    ) 1-  4  5( 

1 (242 10  2 (218 10  3 (272 10  4 (258 10  
64.        )   (    77   

    10                
)                  2/4  

) (.8
23 10 mc

s
31g.cm  (    ) 1-   4  5( 

1 (6/3  2 (36  3 (360  4 (3600  
65.99

43( Tc)   . . .    ) 1-  7( 
1 (                  .  
2 (                .  
3 (                 .  
4 (               5/1  .  

 
66.                 ) 1-   9( 

1( x      .  

2 (z          .

3 (   y     .  

4 (          .  
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1( 

    )   (  
 

67.           ) 1-   10 12( 

                   
Au Ar  Al     .  

                 .  
         27          

     .  
                       
    .  
                     .  
1 (2  2 (3  3 (4  4 (5 

68.    3X            14      
   X      3 323/   X         

      ) 1-  5  10  13( 

1 ( –      2 ( –      
3 ( –      4 ( –    

69.      ) (         ) 1-  8  13( 

I ( 56 Fe -                
  .  
II ( –                 

   .  
III ( –                     

   35      .  
IV (  –                  
  .  

1 ( III   2 ( IV   
3 (I  II  4 (III  IV   

70.          ) (           ) 1-  15( 

1 (   
2 ( –   
3 ( –    
4 ( –  –   

  

       
   

 
(amu) 

  1
0n  0  1 0087/  

  1
1P  1  0 0073/  

  0
1e  1 -  0 0005/  




