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Part A: Grammar and Vocabulary 

Directions: Choose the word or phrase, (1), (2), (3), or (4), that best completes each sentence. Then mark the correct 

choice on your answer sheet. 

76.  He has recently bought a ……… car. 

1) white beautiful Japanese big 2) beautiful white big Japanese 

3) beautiful big white Japanese 4) Japanese big beautiful white  

77.  I kept him waiting for such a long time ……… . 

1) that he got so angry  2) to get him angry enough 

3) because it got him very angry 4) for getting him too angry 

78.  I know it wasn't what you expected, but you ……… so rude. 

1) couldn't be 2) might not have been 3) must not have been 4) shouldn't have been 

79.  I really felt ashamed of the impolite ……… that my friend made at the other driver. 

1) scene 2) gesture 3) hardship 4) embarrassment 

80.  I ……… to another seat because I couldn't see the film. 

1) followed 2) removed 3) provided 4) switched 

81.  The research done produced ……… that surprised almost everyone. 

1) results 2) pioneers 3) endeavors 4) impressions 

82.  Few people are able to ……… themselves fully to their career. 

1) operate 2) devote 3) perform 4) transfer 

83.  It is ……… knowledge that swimming is one of the best forms of exercise. 

1) serious 2) average 3) common 4) efficient 

84.  He may die unless he is taken to hospital ……… . 

1) immediately 2) previously 3) necessarily 4) anxiously 
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85.  I didn't want to take my kid to work, but he ……… going with me. 

1) passed on 2) insisted on 3) helped out 4) got away from 

Part B: Cloze Test 

Directions: Read the following passage and decide which choice, (1), (2), (3), or (4), best fits each space. Then mark 

the correct choice on your answer sheet. 

The Romans spoke of health in a proverb: "A healthy mind in a healthy body." In addition to physical 

health, an/a 86.......... of mental health is important. Too much mental stress can have a bad 87.......... on one's 

physical well-being. The human body is much more 88.......... than any machine. Yet it needs less day-to-day 

care 89.......... any machine. No machine can do all the things the body can do. No machine will work for 70 

years or more, day and night, requiring only air, water, food, and only 90.......... simple rules. No machine has 

been made which can adjust to so many different conditions as the human body. 

86.   1) summarizing 2) succeeding 3) separating 4) understanding 

87.   1) device 2) effect 3) stance 4) phase 

88.   1) private 2) certain 3) complicated 4) repetitive 

89.   1) than 2) from 3) with 4) of 

90.   1) a little 2) little 3) a few 4) few 

Part C: Reading Comprehension 

Directions: Read the following two passages and answer the questions by choosing the best choice, (1), (2), (3), or (4). 

Then mark the correct choice on your answer sheet. 

Passage 1: 

The game is played for four quarters of 15 minutes each or two halves of 20 minutes each. Playing time 

may be shortened for schools or for a series of matches played in one day. Two referees control the game, 

keep the score, and keep time except in internationals.  

To start the game, one of the centers passes the ball from the small center circle. This is called a center 

pass and is also used for restarting the game after a goal. One of the attacking team (the team taking the 

center pass) must touch or receive the center pass within the center third. After that the ball is thrown from 

player to player until goal shooter or goal attack receives the ball in the shooting circle and tries to score. 

The players may not walk or run while the ball is in their possession, or hold it for more than three 

seconds. The ball may be thrown or bounced to another player but not rolled or kicked. A player may 

bounce or bat the ball once before catching it. The ball may be caught while it is in the air but a player may 

not take the ball out of another player's hands or contact (touch) her in any way. A player standing the 

correct distance away may block the movement of a player or the flight of the ball. The ball may not be 

thrown over a complete third of the court. If a player of one team sends the ball out of court, it is thrown in by 

one of the other team. When a rule is broken, either a free pass or a penalty pass is given to the other team. 
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91.  The passage is primarily written to ……… . 

1) explain some rules  2) advertise something 

3) make some suggestions  4) describe the function of a game 

92.  When one of the centers passes the ball from the small center circle ……… . 

1) the game actually begins  2) the game has to be repeated 

3) an attack has been prevented 4) the referee should stop the game 

93.  Which of the following is forbidden? 

1) The ball thrown to another player but not kicked 

2) A player running with the ball in his hands 

3) The ball thrown from player to player in the shooting circle 

4) The team in the center pass touching the center pass within the center third 

94.  How long are the players on the court playing the game? 

1) 55 minutes  2) 35 minutes  

3) 80 minutes  4) 60 minutes 

95.  What happens after a goal is scored? 

1) A player may send the ball out of court. 

2) The ball is bounced to the goal shooter. 

3) The ball is passed from the small center circle. 

4) The team taking the center pass receives the center pass within the center third. 

Passage 2: 

Ask your child to get groceries for you or place them in the basket. Give your child educational 

instructions, such as "Get me the green can, please", or "Bring me the bag of rice, please". Don't forget to 

say "please" and "thank you", when appropriate. 

Involve your child into a friendly chat about what you're doing. For example, you might say, "We're 

going to make sandwiches with this hamburger meat. You really like sandwiches, don't you?" 

This is also a good time to educate your kid. For example, "Bananas grow on trees. What else can you 

think of that grows on trees?" or "All fruits have a skin or cover on them to protect them from rain and 

bugs". By your frequent physical contact, praise, teaching, and pleasant conversation, your child will remain 

much more interested in the trip. By actually helping you, he will learn that stores are a fun place to visit. 

If your child breaks one of your rules, immediately make him sit in "time-out". This can be any place 

that is generally out of the normal flow of foot traffic. In a grocery store, you can just point to one of the tile 

floor squares and firmly tell your child to sit on that square because he walked away from you. In a 

restaurant, you can simply turn your child's chair around. If the restaurant is not very crowded, you can 

place your child on another chair about 3 to 4 feet away from you. As soon as your child is quiet for about 

half a minute, tell him that it is okay to get up or to turn his chair back to the table. 



   14    

 

96.  What does the passage mainly discuss? 

1) Going to public places with your kid can give a chance to make him/her learn new things. 

2) A good education of kids by parents is not an easy thing to do and takes a lot of time and patience. 

3) Children learn new things more by doing than listening to someone talking about good behavior. 

4) Quick punishment is necessary if you see your child breaks rules of behavior in public places. 

97.  Which of the following best states the topic of paragraph 1? 

1) Involve your child in the activity as much as possible. 

2) Teach your child about this world. 

3) Teach your child to behave correctly. 

4) Make your child obey the rules. 

98.  The statement in paragraph 3 "Bananas grow on trees. What else can you think of that grows on trees?" 

is intended ……… . 

1) as an example to support the main point of the paragraph 

2) to show that children are thirsty for knowledge and you should consider this need 

3) to emphasize the fact that the questions you ask your children should be related to their immediate needs 

4) as a means to help enhance the education they receive at school 

99.  The word "them" in paragraph 3 refers to ……… . 

1) trees 2) skins 3) bananas 4) fruits 

100.  According to the passage, if you are in a store and your kid fails to follow your rules, you should …… . 

1) just make the kid walk away from you 

2) have the kid follow you at a distance of 3 to 4 feet 

3) make him sit down somewhere out of people' way as a kind of punishment 

4) ask the kid to sit on a chair not very far away from you in a place where there are not many people walking 
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(3

2    (3  

 (    (3
2  

214 -                           . 
            

 (3
2  (2

3   (   (  
215 -                      

                  
 )cm220   kg / m313500    g m / s210 (.  

 (     (  
 (     (  

216 -         q C , q C2 115 5   r F        .
                              

            
 (    .     (    .  

  (    .      (    .  
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217 -          C3    .       
    

 (      
 (  
 (  
 (  

218 -    A     B     A    B     .
A     B   
(1

2   (   (   (  

219 -                 
 (     (/  
 (     (  

220 -         0 5/       R4   
  

 (  
 (/  
 (  
 (/  

221 -         V )           (
   F  .      

(  (  (  (    
222 -             

  (    (      (     (  
223 -       0 05/  i cos t8 50  ) SI .(        

      
 (   (  (10 2   (  

224 -            cm10        .   1
2   

        ( )2 10  
 (     (    
 (    (1

2  

225 -          .        t 0 
t s0 9/       ( , )2 1 4 3 1 7/ /  

 (     (  
 (     (  

226 -        m / s100                .
 m / s110   
 (10   (  (21  (   

227 -                   yu sin( t x)35 10 500 5  )
SI    (   .         
(/0 2  (0 4/  (0 02/  (0 04/  
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228 -                   .             
        

(3
2  (1

3  (2
3   (  

229 -                .I (W / m )12 2
0 10         

   
 (122 10  (123 2 10/  (124 10  (125 10  

230 -       ( )        
 (      (VHF    (    (  

231 -            d                .
      d    ) 4

3 (.  

 (4
3  (4

3  (3
4  (9

16  

232 -                       ............  
    (     .  
    (      .  

     (              .  
     (              .  

233 -        n n         .n n        
     
 (     (     (     (    

234 -   »  «  ............    
    ( .         ( .         

   (       .      ( .          
235 -                        

 (    (   (   (  
  

  
236 -       

         (X    .  
          (    .          

    ((II)               .  
                   (      .  

237 -     Ca20K19Cl17S16        (    )     
              

(ClK  (ClCa  (SK  (SCa  
238 -                    

 )            (.         
(O8N7 B5  (Cl17O8 F9  (O8P15 Cl17  (Cl17F9 Si14  



      
  

27
  

(s) (g) (s)

(s) (g)

(g) (g)

(g) (g)

(g) (g)

Na Cl NaCl , H kJ / mol

Na Na , H kJ / mol

Cl Cl , H kJ / mol

Na Na e , H kJ / mol

Cl e Cl , H kJ / mol

2 1

2

2 3

4

5

1 4112
108

2 243
496
349

239 -      M34    
      (VIA .       (     s p2 24 4 .  

  (X19    .           (    l 2 .  
240 -            NaCl   

     
(758 5/  
(875 5/  
(787 5/  
(878 5/  

241 -                           
        
 (   (   (   (  

242 -   ClO4SO2
4 PO3

4              
        (         (  

 (                 (  
243 -    BeCl2      .  ............    

   (         (  
    (      (       

244 -      C O A
01 34/                   

 (A)
0     C O  )kJ .mol 1(.       )    (  

(1 12/360  (1 43/360  (1 12/805  (1 43/805  
245 -         ............      ............   

.    
  (-   
  ( -   

   (-   
  ( -   

246 -    ............           ............  ............        .    
    (          (    

        (       (         
247 -     ............          ............          

       .  ............     
   (        (      (          (         

248 -            
((s) (g)C H O2    ((s) (aq)Zn H SO2 4  
((s) (aq)MnO HCl2    ((s) (g) (g)Na O CO H O222  

249 -    9 8/             2 88/      
    (K ,Cl ,O : g.mol )139 35 5 16/  

 (   (   (   (  
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250 -  .       ............        .  ...........   w  ............   
.  

(C H O3 6 2 -  -   (C H O3 6 2 -  -   (C H O3 6 -   -   (C H O3 6 -  -   
251 -       H (g)C H2 6       

(g) (g) (l)

(s ) (g) (g)

(g) (g) (g) (l)

H O H O , H kJ

C O CO , H kJ

C H O CO H O , H kJ

2 2 2

2 2

2 6 2 2 2

1 2852
393

2 7 4 6 3120
  

(81  (83  (162  (166  
252 - H  )          N HH H N N  

kJ .mol 1         (.     
(89  (89  (96  (96  

253 -                         .
) H ,C : g .mol 11 12(  

(CH2  (CH  (CH3  (C H2 3  
254 -          0 19/            mol .L 1  

) Mg ,Cl : g .mol 124 35 5/(  
(22 10    (32 10    
(22 5 10/    (32 5 10/  

255 -             
 (M g.mol )1252      C90   

        .mol .L 10 5/   
              )   

   g.mL 11 (.  
 (   
 (   
 (   
 (   

256 -           
   (C H O18 29 .  

     (   .     
                 ( .  
             (     .  

257 -       
      (  .        

 (             .     
           ( .    

    (          .    
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258 -                  
(g) (g) (g)NO NO O2 22 2         

 (   (g)NO2 .  

 (   (g)O2 .  

    ((g)O2   (g)NO .    

 (   (g)NO2         (g)O2 .    
259 -             A B C          

    
(mol / L.s)  C  [B](mol / L)  [A](mol / L)  

47 10  0 15/  0 3/  

32 8 10/  0 30/  0 6/  

31 4 10/  0 30/  0 3/  

(L / mol.s0 016/  (mol / L.s0 016/  (L / mol.s0 052/  (mol / L.s0 052/  
260 -  :   A BC B AC22 2      kJ90    .       

kJ100     A C)       kJmol 160  B C(  
 (   (   (   (  

261 -    A  K500             .      
:(g) (g) (g) (s)A B C D2 2                

(22 5 10/  (25 10  (36 25 10/  (46 25 10/  
262 -    CaCO3       C827      CO2      

   (K mol .L )2 110  
(221 8 10/  (231 8 10/  (216 10  (226 10  

263 - pH mol .L 10 2/  HA apK        
(0 7/   (  (1 25/  (1 7/  

264 -       
 (bpK        .    

  (:(aq) (l) (aq)Ni H O [Ni(H O) ]2 2
2 2 66.        

  (C H OH6 5   OH       .  
  ((g) (g) (s)HCl NH NH Cl3 4.          

265 -                HCl 
 M0 1/          

mol .L 1    
(0 1/  
(0 5/  
(0 05/  
(0 005/  
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(aq) (s)

(aq) (s)

(aq) (s)

(aq) (aq)

a Mn e Mn , E (V)

b Zn e Zn , E (V)

c Ni e Ni , E (V)

d Sn e Sn , E (V)

2 0

2 0

2 0

4 2 0

2 1 18
2 0 76
2 0 25
2 0 15

)
)
)
)

/
/
/
/

266 -        HA mol .L 10 3/   mol.L 10 15/ apK  4 87/ pH 
    

(4 87/  (4 57/  (5 17/  (5 47/  
267 -               E0   

(b d  
(b c    
(a b  
(a d  

268 -            »   «       
(aq) (s)E Ni / Ni V0 2 0 25/  

(aq) (s)E Zn / Zn V0 2 0 76/  

 

 

 

(E0  1 01/ .    
   ([Ni ]2   .  

    ((s)Zn  (aq)Ni2.     
     ( :(s) (aq)Zn Zn e2 2   .  

269 -                           
   

(Fe Sn H Sn3 2 4  

(Fe Sn H Sn3 2 4  

(Fe Sn H Sn3 4 2  

(Fe Sn H Sn3 4 2  
270 -       ............        .  ............           

  (      (     (      (     
  

  
  

(aq) (g) (aq) (aq)

(aq) (s) (g) (aq)

(aq) (aq) (aq) (aq)

Sn H Sn H

H Sn H Sn

Fe Sn Fe Sn

4 2
2

2
2

3 2 2 4

2
2
2 2
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58- )2(    )   (   )  :            ( )      
      (           .    

     :  »                      
              [ ]            :        

 .   «      ( )       .     ]11 - [    
59 - )1(     :                               

    ( )  .        :»             .«  
  :                       ( )   .

                .                
:                     . ]15 - [    

  85  3    91  

60- )2(             :»                
             . «              

         .              ]2 -  [   
   :  

    (                        
 .     

  (»    «       ( )    ( )   .  

  103  10    91  

61- )1(              :»                 
                            

         .«    (   )            
 (     )            .       

   .  ]3 - [    
 *                     .  

62- )4(    »            «      :   »     
                         «  

 .         ( )     ]5 - [    
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   :  
  ( )        (  

                 (  
    ( )      (  

  111  10    91    61  7    91  

63- )1(                                
                  .        

                 .         
              ( )    » «       

           . ]6 - [    
64- )2(          :   »                

              .    «         
 .             ]7 - [    

   :  

 (  ( )              .       
    (        

           (          
65- )4(                   .        

                            
           .       ( )             

»«                           
  .           ]8 - [    

  111  12    91  

66- )2(           :  »                   
              .         «      

              ) (    . ]10 - [    

  98  2    91    60  12    91  

67- )4(            .               
                      

          »   «.     . ]12 - [    

  54  13    91  

68- )3(      ( )      ( )  :»               
              . «  ]13 - [    

  121  12    91  

69- )3(        »         «  » «      
             »  «        

     .  
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  »             «             
.  ]10 -     3 -  [  

  55  9    91  

70- )1(         :   »                   
.     [ ]  « »   «)             (

   » «.            ]3 -  [  
     :  

   (        (  

  84  6    91  

71- )2(                        .       
 :»                     «  . 

 ]4 -  [  

  85  7    91  

72- )4(                          .  
      (  )          .  ]5 -  [  

  85  8    91    71  17    91  

73- )2(              ( )          :    »      
      [  ].    «     .   ( )          
 ( )         :»                     

 !    .                         «
 ]7 -  [  

74- )1(    ( )                         
             .     ]8 -  [  

  78  10    91  

75- )3(            .                
         .           .         

         .  ( )                
         .        :  »        

                     .       «  
              .     ]10 -  [  

 



      
  

49
  

  
 

    90                          
   4   6   5     10     .    91     

  3        7     .                 
                        3 

  7   5     10 .     
 

76 - )3(          .    
:   .                          

:         

  +  +  +  +  +  +  +  

                    .         
»  «        .               beautiful   
)  (big  ( )white   ( )Japanese .    ( )  

 

     10                       
  :  

The .......... chairs are very expensive.   08/7/90 )4(  

    1) Iranian red wooden beautiful 2) wooden red Iranian beautiful 

    3) beautiful red Iranian wooden  4) beautiful Iranian wooden red 
 

77- )1(                 .  
:             .  so  such  too  enough      .   

   so  such  »  +  that «    too  enough   »  to «     .  
  such        »  +  that «               .  

        4          9    .  

78- )4(                   .  
:            .  »     «  .     

         »have + p.p. «     .            
  have        have         .   »must have p.p.« 

  not   .                     »must have p.p.«  
 »can’t/couldn’t have p.p.« .          must not  mustn’t     

   .                    .  
   »might have p.p.«   »might not have p.p.«             

       .           »should have p.p.«   
»shouldn’t have p.p.«                      .   

       .                     
          .(  )   

   8     10       .     
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79- )2(        .              
  (       (     (   (    

:  hardship                         
          .       hard    (  )-ship .      

 

   2         gesture .  

80- )4(  )  (           .      
     (      (  

    (     (        
 :     to                   .   
switch .        

 

  switch                      .  

81- )1(              .    
 (    (    (    (  

 

   result      3 .       
 

82- )2(           .  
    (      (     (       (  

 :    to                           
    :               ...   devote oneself to  

 fully )     (  career       (  )           
 .    fully         -ly   full           (  )

.       
 

   devote  3    .         

83- )3(                .  
 (    (    (    (  

84- )1(           .      
  (     (     (      (  
 :  previously necessarily  anxiously                   

        previous  (  )necessary   (  )anxious     (  )
    .                      -ly 

       .    unless  ) .              (  
 

     3     immediately           .   :  
If your baby is sick, you should take her to the doctor .......... .   06/1/91 )12(  

    1) consciously 2) individually 3) basically 4) immediately 
 

85- )2(            (  )       .  
(        (  ( )   (      (    

:  kid                  ( )      
           .  

 

   insist    .         
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         :  
-     .            
-   80           1    4    .  
-                 .  
  

         :»      .« ( )        
      .      .               

    .          .       ( )      
    .        )                (    

.                  .      
 

     :  
 ( )  Roman (n.)        adjust (v.)  

  well-being (n.)       day-to-day (adj.)  
     proverb (n.)  

86- )4(    (    (    (    (    

87- )2(    (    (     (    (  

88- )3(    (    (   (   (  
 :    complicated     .              

    complex    ( )    complicated            
   complex      complicated              .

      complex   .  
89- )1(              than       .    less     

          than    .     
90- )3(             a little  little   »  «           

 a few  few   »  «            .         
            a few  a little                

  few  little              . 

          rules    ( ) a little  little         
     .             a few     .      

                .      only    a few  a little  
    .    rules       a little       a few   .  

 

         :  
-           16   18      .      
-                     .  
-   )      (         .    
 - Tick8               95 .          
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                         .      
          .                 ( )   .  

                  ( )   .         
               (        )      .

             .               
        .             

              .                
          (      )   .             

        .                        
.(    )          (   )          ( )   

  (  )   .                  .      
           .              .  

 
     :  

( )    pass (n.)     ( )   attack (n. v.)  
 ( )    penalty (n.)   ( )       bat (v.)  

  referee (n.)        block (v.)  
       restart (v.)   ( )         bounce (v.)  

    roll (v.)           contact (v.)  
   )(     score (n.)   )(    court (n.)  

  )(     score (v.)     half ) (  halves (n. pl.)  

   shooter (n.)        international (n.)  
   shorten (v.)   ( )      kick (v.)  

91- )1(  . ............         
(           (    (   (       

:         primarily     (  )           
                .            

               .              
               .                   

  function             .  function   »  «    
                          .    

 suggestion )   (                     
   suggest   (  )      .suggest  -ion     suggestion .     

92 - )1(                . ............   
     (         (  

      (        (  
 :       :  »                 ( )   .

                   . «           
      .                      

                 .     
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93- )2(           
          (       (  

   (   ( )        
 (                    

 :         :  »                «...  
                 possession    .   (   )

  .                            
  .                  .     

94- )4(             
 (    (    (    (   

 :       :  »                 . «    
                           .     

95- )3(                
   ( .            (          .  

   (       .  
      (             .  

:                       .       
                            .

   .      

            .         »      
  « »        .«       »  « »  .«  

   .                   »    
      .       «  

       ( )   .     »          .
         « »                   

  .«                 .      
                .     

                 »     « ( )  .  
             .                   

    ( )                  .   
            .           .      

                    .     
 

     :  
  hamburger (n.)     bug (n.)  

    normal (adj.)     cover (n.)  
   pleasant (adj.)     educational (adj.)  
   praise (n.)     flow (n.)  

   square (n.)      frequent (adj.)  
    tile (n.)          grocery (n.)  
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96- )1(            
   (               .  

   (               .      
                 (     .  

 (           .       
:                            

         .                      
                .               

             .     
97- )1(                  

.           (  .        (  
.       (  .          (  

 :                           .  
 !                         

                         .      
98- )1(         »       .           « . ............  

      (     
       (              

              (            
       (           

 :               »  .«          
 )        .    (           .     

      .             .         
                        .    

99- )4(    “them”     fruits”“ .    
 (   (    (   (  

:         them         fruits         :  
All fruits have a skin or cover on them to protect the fruits from rain and bugs. 

100 - )3(  . ............                 
          (  

      (           
(                

         (                 

:               .         
                           .     

                              .   
                           

    .                  .    
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101 - )4(                            .

           .              

  187  15    91  

102 - )3(                            
            .              a   

  a
2 .       

  185  9    91  

103 - )1(                              
   .   

  229  8    91     282  5    ( ) 91    156   
11    ( ) 91  

104 - )2(                  
    )        (  

.            
105 - )3(                        

  90 .  
          90        .

                  90  . 

  105  18    91  

106 - )3(                              
 .         

  235  2    91  

107 - )4(    .                
      .       

              .       
             .     

        .  
                        

 .    

  108  18    91  

108 - )1(                                
                           .

.      

  146  10  ( )   91  
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109 - )3(                           .  
             .       )  (  .     

  155  7    91    182  13   91  

110 - )4(                                
      . 

111 - )3(                       .           
     .     

112 - )2(                   .        
                       

      .     
                           

         (  )  .     

  231  3    91     232  3    91  

113 - )4(               
 :     ( )    ( (.              

      ( )             )     (
   . 

  115  16    91  

114 - )1(                                
              . 

115 - )4(          .        A B  .   

                        A   B   .  

  144  7    91  

116 - )4(                            
  .         

  152  11    91     138  7    ( ) 91  

117 - )2(                     .    B C  
 A D   .   

  »       «          .     

  109  9    91  

118 - )2(                              
                   )    (       

  . 

  118  17    91  
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 (  )    
 (  )     

119 - )1(                                      
                                    

        ) . (.  

  120  16    91  

120 - )2(                                
                         

      .  
   :  

    )3 (          .  
 )4     (  .  

121 - )1(                                     
                          

 .     

  119  17    91  

122 - )1(                                
   .           

123 - )2(        AB       B A               
) :         A B      (  

( ) x m
x

( ) x m
x

2720 2000 7200090 100 80090100
2720 200080 100 90072000

80

   

m900 800 1700 AB  

  110  15    91    123  17    91  

124 - )3(       ,300 000                . )    (
:     

mm mm mm mm
, mm cm m km

40 40 40 401
300 000 12000000 1200000 12000 12  

    .  

  123  18    91  

125 - )2(                              
.          

  125  15  ( )   91  
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126 - )4(     g(f (a)) 5   f (a)   g     g( )6 5     .  

f       :  .  
ta tf (a) a a t t t a026 6 6 0 2 4''''''''" '''''" 

           

127 - )3(        xf (x) abf ( ) 30 2 f ( ) 32 32 :   . 
f ( ) ab a03 3 30 2 2 2   

f ( ) 3 32 32 2 b 2 3
32

b
b b

b
02

2
16

1 1 16 416 ''''"  

    a b   f   f 3
2
( )     :  

xa , b f (x) f
3

323 3 3 3 3 34 4 4 4 8 122 2 2 2 2 2
( )  

128 - )3(      y cos x4 34
( )   [ , ]1 1       cos x34

( )   
  ( )1 .      :    kcos x x k x 2 13 1 3 24 4 3 4

( )   

          [ , ]1 1   k :       
k

x

2 1 0 1 2
13 5 1 11 19
12 12 4 12 12

  

      [ , ]1 1     .    
129 - )1(    

X X3 4 5 3 5 3 3 4 2 1
5 1 2 1 2 1 5 1 3 2  

X 1 2 1 2 11
3 2 3 24 3  

130 - )4(              .     
131 - )2(                             . 

                        :  

      6  12  x 122  
          f  

       x  :  
( ) ( ) ( ) ( ) ( )x 5 12 8 6 15 0 12 6 10 12122 50  

x x84122 1 68 122 123 6850
/ /  

           

132 - )3(                    :   .  
  

P 3 2 4 3 6 12 18 3
7 6 7 6 42 42 42 7  
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Hop

    
u

sin u u~0 

 

   

133 - )1(    f (x) x x
gof (x) f (x) (x x) x x

g(x) x

2
2 2

3 1 1 1 32 3 2 21 2 2 2 222
  

   gof   x  :  .          

gof (x) x x x x x
22 21 30 2 0 3 4 0 4 12 2 ''''" 

           

134 - )4(       
Hop

x x

cos x cos x sin x sin xlim lim xx20 0
2 2 2

2  

x

x

cos x cos xlim

x ( x)lim
x

0

0

4 2 3
2 2

2 2 3
2 2

  

           

135 - )2(    f   ( , )2 1         f   :   .  

af ( ) 2 1 252 1 a a a a
( )

5
2 61 1 2 6 4 2 2 13 2 2 4  

    a   f                 .    
      :  .    

xxx x

x x x | x | xlim f (x) lim lim lim
x x x~21 4 9 2 1

3 2 3 3 3 

                      

136 - )1(        f r )    (              
 x 2  :  .    

x x

x x

limf (x) lim(x ax ) a a
x ax ; x

f (x)
ax ; x limf (x) f ( ) lim (ax ) a

2
2

2 2

2 2

5 4 2 5 2 1
5 2

1 2 2 1 2 1
  

    a         x 2               
a f    .      

           

137 - )4(        sin x

cos x sin xy
sin x sin x

2

2 2
2 2

1
2 2

  

     au by
cu d

    u sin x2   :   .  
au b ad bcy y u
cu d (cu d)2  

u
sin x

sin x sin xy y ( sin x cos x)
sin x ( sin x ) ( sin x )

22
2 2 2 2 2

2 0 2 22
2 2 2
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sin ( )y
sin 2 22

2 2 1 2 82
4 3 9 924 2 4

( ) ( ) ( )  

           

138 - )3(                  n(S) 10 452_+ 
   .X           X   

    0             .X  
       :  .  

X X

PP(X x)

0 1 2 0 1 26 6 4 4 15 24 62 1 1 2 45 45 4545 45 45
_+ _+_+ _+  

            X P(X ) 24 81 45 15  . 

           

139 - )2(              3 3 1
6 6 4            1 31 4 4  .

iA       i      (i )1          i  
      i

iP(A ) 13 1
4 4
( ) ( )         :        

P(A ) P(A ) P(A )1 2 3
1 3 1 3 3 1 1 3 9 37
4 4 4 4 4 4 4 16 64 64
( )( ) ( )( )( ) 

           

140 - )1(  :    x

x

yxx : y y xy x x y ( )
x y

yxx : y y xy x x y ( )
x y

0

0

0 0 1 11 1

0 1 0 21 1

'''''"

''''''"
  

:    

f

y ; y
y y xx x , | y | f (x) ; | x |y | y | | x |; y
y

1 1
0 11 1 11 11 01

'''''"  

:               x y              
      . , 22 3

( )   .     ,2 23
( )           .

          )   (  . 

           

141 - )3(      
( n)( n )

n n n n n n n n n n n n
22

2 2 2 2 2

22 1

4 4 1 4 3 1 4 2 1 4 3 1 2 4 3 1 2 1'''" [ ]  

(n ) (n )

n n n n n n n n n n n n n
2 2

2 2 2 2 2

2 1

4 4 2 2 1 2 2 1 2 2'''" [ ]  

n n n n ( n ) (n )2 24 3 1 2 2 2 1 2 2 3[ ] [ ] 
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142 - )2(     :  
 )  :( n

nU 3
2
( )             q 3

2 a1
3
2   .

           :  .  
 n

n

lim 3 3
2 2
( ) ( )  

 ) ( : n
nU

n2 1
        .              

    :       .  
    

nnn

n n nlim lim lim
| n | nn2 1

1
  

 ) (:  
n

n
( )U

n
1[ ]             .         

:  .  
n

n
( ) ...U { , , , , , , }n

1 1 0 1 0 1 0[ ]  
          .  

 ) ( : n
nU
n

2 1           . )  .  (  

           

143 - )3(          t   ktf (t) Ae    .          
   :    

f ( ) Ae A00 800 800 800  
k k kf ( ) e e e ( )*20 20 1020 3200 3200 800 4 2  

( )*k kf ( ) e (e ) ( )30 30 30 31030 800 800 800 2 800 2 6400 

           

144 - )2(      sin x cos x sin x cos x cos x2 2 3 22
( )  

x k
kcos x cos x x k x xkx

2
22 2 2 2 3

3
''''''"  

           

145 - )1(     y x x4 34 3                 .      
:    

( )

y x x x (x ) x ( , ) ( , ) ( )

y x x x x x ( , ) ( , ) ( )

3 2 2

122 2

4 12 0 4 3 0 0 0 3 1

12 24 0 2 0 0 2 2'''''''"
  

( ) ( )
x ( , ) ( , )

1 2
0 2 3''''''''"  

         )  (  .        

           

146 - )4(      x (x ) x(x ) x x x (x )xy y y ( )
x (x ) (x ) (x )

2 2 3 4 2 2 23
2 2 2 2 2 2 2

3 1 2 3 3 0 0
1 1 1 1
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( , )2 4

( , )2 1

( , )0 0

x 0               . )f x 0 (.     
                x 0        .

           )(  . 

                      

147 - )4(    xx
g(x)x x xxf (x) , g(x) f g(x)x x g(x) x

x

5 52 1 333 2 1 22
2 1 2 2 1 2 12 12

( ) x
x
5

2

x xf g(x)x x
5 5 1

5  

         x 0    y 1     ( , )0 1       . 

           

148 - )2(  :              ( , )2 1( , )2 4 ( , )0 0           
       :  .    

c a b
x y ax by c a b a ,b

a ba b

2 2
0 2 10

0 4 16 2 4 0 0 5
2 54 1 2 0

  

    a b c:        

R a b c ( ) ( )2 2 2 21 1 54 0 5 4 0 2 52 2 2
/  

:      A( , )2 1B( , )2 4 C( , )0 0           
  :   .         

R AB R2 2 52 4 3 25 5 2 52
/  

           

149 - )1(      x y x (x x) y (x ) y2 2 2 2 2 23 2 2 2 3 2 1 1 3 2( )  

a b

a a(x ) y(x ) y
b b2 2

22 232 2
2

3 311 3 3 13 1 1 1
''"  

b
a

22 2 1 2 3
33    

           

150 - )3(  :    
x

f (x)dx (| x | [x])dx x ( ) dx (x )dx (x )dx
1

2 2 0 1 2
1 1 1 0 11 0 1( ) 

x x xx x
0 1 22 2 2

1 0 1
3 1 1 3 1 1 50 0 02 2 2 2 2 2 22 2 2

( ( )) ( ) ( ( ))( ) ( )  

:   f    ( , )1 2        f    :  .  
x ; x

f (x) | x | [x] x ; x
x ; x

1 1 0
0 1

1 1 2
  

f (x)dx S S S2
1 2 31

3 1 1 5
2 2 2 2 
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151 - )2(    
x x x xdx ( x x )dx C x x x x C

x

5 33 12 2 2 22 25 3 5 3 5 3 2 25 3
2 2

  

f (x)
x x (x ) C f (x) x2 1 1 

                      

152 - )2(   )    ABC(6 76/      )  
ABH    (ACH5 76/   ABH     . 

ACH ABH         :  .        

ACH

ABH

S
k k

S
25 76 2 4/ /  

    H                      
     ACH ABH   :    y xk

x y
12 52 4 5 12

/ 

           

153 - )3(    

AB AC BC BC x x x BC x2 2 2 2 2 2 29 10 10  
x xS x x2360 60 40 2 102  

        ab c :         

bch
a

       

 :        
xAB AC x x xh

BC x
2 103 3 3 2 10 610 10 10 

           

154 - )3(                  :   .       

R a a a 62 3 6 3 2 33  
       :           

a ( )2 26 6 2 3 6 12 72 S 

           

155 - )4(    

h sin 36 60 6 3 32    

23 4 3 3 4 3 3 3 364
( )   V  
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156 - )2(                        .    

       .   –      )       (     
     .  

   : 

 (            .    
 (                 .  
 (       .  

  170  5     91    87  9    91  
  104  1    91    205  7     91     
  206  12     91  

157 - )2(      –      )        .   (         
  )      (       .  

   :  

  (                  .     
  (                   (   ) .     
  (             )  LH FSH (   .     

  157  3     91    164  4     91  
  162  18     91    189  14     91   

158 - )3(       ]  [                    .
          ( )         .     

                .  

  198  11     91  

159 - )4(            :  
 (                         .

      )   (        .     
             .  

 (                  .       .  
    (                     

      .         .        
         .       )         

  (     .            .    )    
 (    !             

 (     )          (            
    .            .      

                          
   ) .       (.    
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  180  16     91    102  2    91  
  146  8    91    111  14    91  
  150  6    91    169  18     91  

160 - )4(                          )     ( 
                        .  

   :  

 (              ) (        
.     

  (                     .
                          

      .  
  (                      
       .                     

          .              
      .                 .  

  163  3     91    185  2     91  
  159  18     91    205  16     91  
  104  13    91    

161 - )3(!            :  
  (    )   (         .         

  .                         .
            .  

  (            DNA   S     .
 S    I      .              

        DNA    I         
                    .     

      DNA   I         !  
   (                       

     )          (         .   
      I     .            

          !              
 I       !  

   (                  )   
   (                     

   .              (     )  
       .    .   

        ) (    )  (           
      .   ) .     (  

  101  12   91    116  12   91    152  11   91  
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162 - )4(              .        
       .            

   ) .  (             
      .    

   :  
 (                .        

    .  
 (       H O2 2          .      

    .  
 (                    . 

     .  

  111  4    91    105  1    91  
  102  13    91    184  7     91  

  121  13    91    194  12     91  

163 - )1(      X   .            .      
                )           

    .(  

  126  11    91  

164 - )3(      –                         
             ATP NADPH  ADP NADP    .  

   :  
    (   ATP     .   ATP   .  

 (                .ATP NADPH   .ATP 
           .  

  195  11     91    191  16     91     
  203  17     91     90  102  6    91  

165 - )4(                     .     
              .         .

                .       .
                  .  

  170  16     91     159 173 174  13     91     

166 - )1(                             .
           .  

                           .  

  107  11    91  

167 - )4(                       . –      )   ( 
                            

                     .  
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   :  
  (               .  

 (     )       (              .    
    ( –        )      (         

             .  

  96  14    91    106  15    91   
  101  4    91    156  8    91    
  87  3    91  

168 - )3(      n2 14                   
) W Z  .  (                 

    .      ) W Z        .( 
                  ( )32   .  

  151  10    91  

169 - )4(             :   )          (
 )          .(           

  .                 .  
                   .
         )      (  »        

 «          )  .  (  
   :  

 (            .        
   (        RNA    .        
RNA  .  

 (                    
  ( )     .  

170 - )3(                          
                 .       

     )                .(!     
         .      (  )   

        ) ( .  

  109      91    92  13    91     
  163  2     91   

171 - )1(               .             
      .            .  )    ( 

 )          (    .  
   :  

  (                  )   (    
  .                   .  

  (        .       ( )   .  
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  (            )  .  (       
  .     )                 (   
  .  

  106  13    91    185  14     91  
  125  13    91    182  11     91  
  164  17     91    158  17     91   

172 - )2(               Ti       .      
            » «               .

        Ti   .  

  160  18     91    218  14     91     

173 - )2(            .              .  
    .            .      .     
                    .  » «!       

   90  97  14    91    103  13    91     
  87  13    91    90  3    91  
  159  7    91    160  2     91  
  169  18     91  

174 - )4(            :  
 (                DNA       .  

  (                    
    .                   

  .         .    
   (                     

    .            .     
  (            )        

    (      )          ( .  

  121  12    91    174  11     91  
  146  10    91    154  10    91  
  149  10    91    

175 - )4(             :  
  (                     

   .           .  
  (                    .       

                         .    
                          !  

  (                 .    .  
  (      )  (        .      

 )                 (          
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             .               
         (   )           .    

               .        

  87  7    91    91  10    91   
  122  14    91    177  18     91    
  88  12    91    184  1     91    
  223  12     91    153  15     91     

176 - )4(       .       .       .   
        (   ) .           

DNA   .  
   :  

 (            .    
  (                      .  

(DNA               .  

  154  8    91    156  11    91  

177 - )3(               .         
                 .       

      .     »« » « » « .          

  116  15    91    147  7    91     
  117  9    91  

178 - )4(                  .         
               .   )    CO2   
     O2   (      )     (       .  

   192  199  11     91    165  18     91     
  179  15     91    218  11     91  
  148  15     91    193  18     91  
  185  7     91  

179 - )2(                          
  .  

     :  

 (                .       
      .  

 (                      
  .     

 (                 .      
                        
                          
       .  
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  212  14     91    164  15     91     
  185  18     91    202  17     91  

180 - )3(              )  (           .
           .  

   :  
 (       )  (            )  (  .  
 (           )  (  .  

  (             )  (  .  

  105  15    91    99  10    91     
  96  13    91    105  15    91  
  82  2    91  

181 - )2(           .                 
               ADP     ATP  

  .   ATP                    
        .ATP     ATP   .      

           .              .  

  170  15     91    216  11     91     
  205  17     91     90  102  6    91  
  167  5    91  

182 - )4(                     .
              ) )  (  (
 )          .( ) !   (  

  :  
      (    (    )   )(    

   )  .(    
      (      (    )   )(      

.(               )   
      (    (    )   )(       .

       )     (hh .  

  177  3     91    137  11    91  
  183  10     91    152  4     91    
  115  15    91    166  17     91  
  199  16     91    194  15     91  

183 - )3(                            .  
   :  

 (          )    .  (        )     
  (           )    .(       

  (           :                
       )  .   (                 .  
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 (                            .
    )     [   ]      ( .  

  201  17     91    92  2    91     
  98  4    91    109  4    91  

184 - )2(              .        .  
   :  

        (      .  
     (     !                

                            .
                    .     

                 .        
             !    

  (                       
             .  

  192  8    91    105  8    91  
  181  6     91    103  8    91    
  157  6    91    179  4     91   

   205  220  12     91  

185 - )3(      –      )           (       !
                     .     

   :  
   (                       

  .    
     (     !     )        !    (

          !                  
            .  

 (            )    (           
    .                       .

                          !  

  88  14    91    103  4    91  
  94  12    91    91  13    91  
  194  1     91    169  1     91  
  157  4     91  

186 - )4(                  .         
 DNA  )            (     .  

   :  
 (           mRNA        .       

  (              .            
.      
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  (       RNA     RNA.     

   192  193  5     91    202  2     91  
  181  2     91  

187 - )2(               .       )    
 (        .  

   :  

 (                   .     
.     

   (                        
!     

  (                  .  

  192  6     91    88  11    91     
  183  7     91  

188 - )3(     -      )       (          
         (   )        .  

   :  

         (        .  .      
 (             .        

       (       (  )     .  

  105  3    91    134  4    91  
  134  8    91    107  12    91    
  196  14     91    116  9    91  

189 - )4(                      .
                      ( )    
 .  

   :  

 (                  .  
 (                ..       

  (                .            
   .       

  125  14    91    164  3     91  
  110  13    91    164  17     91  

190 - )4(                    .           ) 
      .       (               

  .                         
      .  

   :  

    (        .          .  
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      (      !          )        (
                             

      )     (!       .     
                   !         

                          )  
  ( .          

  (                    .  

   212  217  10     91    169  15     91  
  217  11     91  

191 - )3(           .              .     
           .  

   :  

      (   )        (       .    
 (            .              

 .  
 (                         

     .  

  126  4    91    96  9    91  
  189  8     91    163  1     91  

  87  14    91    95  2    91  
  187  6     91  

192 - )4(      –      )          .   (     
                  .     

         .  ( )       
   :  

    (          .      .        
             .  

 (       (    )                  
   .  

 (                      .  

  121  9     91    136  11    91  
  159  18     91    187  11     91  

193 - )4(                        
      .                 

 .         .                
         .  .  

  173  16     91    197  16     91  
  176  16     91    167  18     91   
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194 - )1(          AX aX    .              
aX O  .   X                   .

                    )   A aX X  
a aX X  .(               .  

  109  8    91    152  13     91  
  194  14     91   

195 - )2(!      !                         
                   .     :  

   (                       
      .                    

     .  
     (   .                   »«  

                  !         
           !             !   

          !  
        (                    

   »        ...  «             
      !  

      (                  .     
                      .         

                !         !  

  127  3    91    161  11     91  
  144  10    91    130  6    91    
  195  8     91  

196 - )1(           )      (! .  
   :  

 (            .  
 (              .  
 (                .  

  208  14     91  

197 - )2(                   .    
       n2   .  

   :  

      (        .     .  
 (                      ( ) ( ) 

  .  

  201  14     91  
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198 - )3(                    .     .    
                        

        .                  
 .                 )       (. 

  98  9    91    151  6    91    
  112  4    91    116  13    91  
  106  1    91    188  7     91  
  143  15     91    179  18     91  

199 - )3(                 .           
        .  

   :  
 (    .               (  )    .  
 (             .    
 (               C80    .  

  170  18     91  

200 - )4(                        )
        (   .          

                .  (   )   
                         ) 
   B1             A   .(    
                   .  

  103  11    91    114  4     91  
  106  12    91    121  15    91  

201 - )3(                .          
       (  )  .  

   :  

 (              .         :  
 .  

 (                    .      
 (               .  

  132  7    91    146  9     91  
  108  13    91    

202 - )2(               .         . 
                    
  ) .   (                 )  

   I         I      .(   
         (     )          .  

          ( )       .  
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  155  14     91    204  18     91     

203 - )4(         )             (    
RNA       RNA           .

     )             (    
( )mRNA        .  

  186  4     91    208  8     91    
  200  5     91  

204 - )2(                            .
       )  (         .  

   :  

     (       .     
    (     (   )          .  

 (                  .     
       )  (          .    

  118  6    91    102  3    91    
  136  8    91    165  2     91  
  189  8     91    192  8     91   

205 - )3(       )      (               
    .         .    

   :  

   (   (     )     .          
 .         

   (      :            »      
  . «          » «.     
  (         »              

  .«  

  210  11     91    186  16     91     
  156  18     91    198  11     91  
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206 - )1(               T             

d aT2   .  
n nx x a T d a( ) a

x x d ( a) a a a m / s

2 2
1

2
3 1

2 4
62 25 13 2 4 8 12 8 1 54

/
 

  
  

                         
         

207 - )3(                      
       :  

 
: h gt ( )( ) m (h m)

h H H m

2 2
1 1

1

1 1 10 2 20 5 15 202 2
4 20 459

  

V V
H V m / sg ( )

2 2
0 0

045 302 2 10 

                     

208 - )2(         B    A   A B        
 :        

B AF (m m )a   

( ) a a m / s26 1 2 2  
         B   :    

B s BF m a f m a  

sf N1 2 2  

                        
           

209 - )3(    :                      
T r2 3   

A e e e eB B B

A A A eB e e e

r R R R RT r T
T r T Rr R R R

2 3 2 3 3 62 8 4 227 8
( ) ( )( ) ( )  

B
A

T
T

32 8     

: r                 .           

                       
      ( )     

210 - )1(     :        
E K mV (m) ( ) m2 21 1 400 800002 2  
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                 :    
Q E m

m m K
Q mc

1 400002 40000 125 320 

                        
      

211 - )4(                  :    
V VP V P V P P

T T T T
1 21 1 2 2 1 2

1 2 1 2
  

             :    
T C C

T C C

1

2

45 5 45 5 273 45 5 6 45 5 7 45 5

91 2 45 5 273 2 45 5 6 45 5 8 45 5

/ / / / /

/ / / /
  

P T
P T
2 2
1 1

8 45 5/
7 45 5/

8
7  

                  ( )      
       

212 - )4(    :                         
     (m )1               :     

V
m

V
2| | 

                  .  :    
-                   

  A B      )    .(    
-     m 1           

)       (.    
-                 

          )  .   (  

                       

213 - )2(             60  .    

3 180 60   0180 .  
  

:         
  

  n sin i n sin r1 2  

sin n sin n2 21 60 30 3  
  

                   ( )    
              

214 - )3(                       
          ( ) f2 .     

f cm f cm2 20 10    
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( .     ) 

 

     cm15             (p cm p f )2 220 15 5  
       :       

q
q cm mp q f q p

2
2 2

2 2 2 2
1 1 1 1 1 1 1010 25 10 5  

                      

215 - )2(    x               ( x)40 
 :                

F ghA ( x) ( x)2 413500 10 40 10 20 10 2 7 40/  
  
  

                       :  

( x) x cm x cm2 7 40 135 10 10/  

                       
             

216 - )4(                    

    q q1 2
2     :      

q q
q q C1 2

1 2 102  

       .kq q q qFF
F q qr

1 2 1 2
2 1 2

10 10 100 4 1 3315 5 75 3
/  

                        

217 - )4(           C3  C2400 :           
q C V V V V3 3 3 3 32400 8 300  

      C1 C2  C3 :  
q q C V C V V V1 2 1 1 2 2 1 23 6  

)V2   V     (V V1 22  
V V V V V1 2 300 2 300 100  

V2 200   C1   

                         
       

218 - )4(     LR A  

A B DA r A A B
A B A B

B B A
A B

L L
R L A

D D A A
R L A

22
4

2
1 1 2 4 82 4  
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219 - )1(                           
       .  I 0  

     A     B :  
    .  A B B AV V V V8 8  

  :                 .( )    

                      

220 - )1(     R1 A0 5/  R2     R1    ) 
 (R1    A0 25/   .  

A0 5 0 25 0 75/ / / I  

   8       R4       
R4        A1 5/ .  
  4 :     

P RI ( ) Wat22 2 34 1 5 4 92
/ ( )  

  
                          

      

221 - )3(   :         
  
  
  

                        

222 - )2(           
t

( )      .     
N

t
  

        ( )                
          

223 - )4(       :         i cos t , L H8 50 0 05/  
di disin t sin t L ( sin t) sin t
dt dt

8 50 50 400 50 0 05 400 50 20 50/  

         sin t50 :       
maxsin t V50 1 20  

        ( )                
        

224 - )1(       :        

max

cm A cm m

m g m kg F mA ( ) N

T s rad / s
T

2 2
10 5 0 05

500 0 5 0 5 0 05 4 4
1 2 42

/
/ / /  

                         
          

(   ) 
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    ) g0 02/(  

       

       

225 - )2(         t s0 9/ :         .     
   A C           6    

 A B  5
6  6

( ).  

 B D    s0 4/             
:        

A,B A,B
B,D

B,D B,D

t s

? t s

5 0 5 4 26
6 30 4

/

/
  

 B          y    .   
          D :      

Dy Asin cm cm2 32 3 1 73 2
/  

     s0 9/ :     
y y ( )V cm / st t

2 1
2 1

1 7 1 2 7 30 9 0 0 9
/ /
/ /  

        ( )               

226 - )4(              :    
V F F FFV V F F F

2 2 2 2
1 1 1 1

110 121
100 100  

     .    F F2 1
121
100  

        ( )              

227 - )3(   :            k

yu sin( t x)35 10 500 5  

k V m / sV V
5005 100  

   :    
FV kg / m4 320 20100 10 2 10  

m cm m kg g

cm m g

31 100 2 10 2
1 0 02/

  

                         
          

228 - )3(               :  
n

n

nV V: f f
L L

( n )V V: f f
L L

1
1

2 1 3
3

2 2
2 1 3

4 4

  

V V Lf f L L L3 1
3 2

2 4 3      :  

:         .            
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229 - )1(       :       I II
log logI

2 1162
2 1 2 1

1
10 10 16  

log log log db
4

1 1 1
2 1

16 2 4 2 4 0 3 1 2 5 10 1 2 3
5

/ / /  

I I I I
log log log log log I W / mI

12 21 1 1 1
1 112 12 120

10 3 10 0 3 2 2 10
10 10 10

/  

         ( )           ( )    
            

230 - )2(                   .  

                     

231 - )3(              3
4          3

4   .  
  

De e e
a 2 1

3
2 4    

         (d e)2  d d3
4   .  

                        
              

232 - )2(                              .  

T
maxmax T  

                       
       ( )    

233 - )3(                       n 2        .
 )  ( .     

        ( )               
    

234 - )2(    Z 92              .  

        ( )                

235 - )4(        m0
32       m0

31
32 .       

m m m m mm 0 0 0 0 0
0 2 4 8 16 32  

     .     m m0 0
31 0 9732

/     

                       
              

  

3
4 3

4 
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236 - )2(   ( )                      

    .           .          

         )  (  

237 - )1(             :         
    S:[ Ne] s p2 4

16 10 3 3  
    Cl :[ Ne] s p2 5

17 10 3 3  
      K :[ Ar] s1

19 18 4  
      Ca :[ Ar] s2

20 18 4  
            :    

     Cl    .              K    
          K  .              

  248  7    91  

238 - )1(     O8N7 B5     O8  3 5/      N7 
   N2                 B5       .

       .  

  209  4    91  

239 - )2(       M34     s p2 44 4 :  
M :[ Ar] d s p10 2 4

34 18 3 4 4  
   :  

      (  M  )   p     ((VIA) .      
     (M34 X19       Ar18 Kr36  .  M34 X19  .    

  (l 2     d      . d103   M      
  l 2 .  

   137   1    91    202  2    91  

240 - )3(                          .   
   )   (                 1

2 .    

(s)Na (g) (s)

(g)

Cl NaCl H kJ / mol

Na

2 1
1 4112

(s)Na

(g)

H kJ / mol

Cl

2 108

(g)

(g) (g)

HCl kJ / mol

Na e Na

32
1 243
2 2 2

(g) (g)

(g) (g) (s)

H kJ / mol

Cl Cl e H kJ / mol

Na Cl NaCl H kJ / mol

4

5

496
349

243411 108 496 349 787 52
/

  

              NaCl kJ / mol787 5/  .   
 NaCl      kJ787 5/         NaCl kJ.mol 1787 5/ .  
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241 - )2(  Sc21   Sc3
21        Ar18 :  

Sc :[ Ar] d s Sc :[ Ne] s p [ Ar]1 2 3 2 6
21 18 21 10 183 4 3 3  

242 - )3(                  :     

   

  
         

          

     7  6  5  

243 - )3(  BeCl2            :            
  

   211  3    91  

244 - )2(     C O    C O      .      
     ) .  (  

245 - )2(                    
                  )  

  (   .  

  219  2   ( )  91  

246 - )4(  )                CaC2            (
:    ( )   

(  )Ca ZnC CaC2  

CaC H O HC CH Ca(OH)2 2 22  
  ( )  

   123  12    91  

247 - )4(                .          .  

(aq) (aq) (aq) (s)Na CO Ca(NO ) NaNO CaCO2 3 3 2 3 32  

1 1 2 1 5      248 - )4(    :  
(s) (g) (g) (g)C H O CH CO2 4 21 2 2)  

(s) (aq) (aq) (g)Zn H SO ZnSO H2 4 4 22)  

(s) (aq) (aq) (g) (l)MnO HCl MnCl Cl H O2 2 2 23 4 2)  

(s) (g) (g) (s)Na O CO H O NaHCO2 2 34 22)  

  126  2    91  

249 - )1(      :         
(s) (s) (g)

MnOKClO KCl O23 22 2 3  
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:   (   )    
                  :  

molKClO molO gO?gO g KClO gOg KClO molKClO molO
3 2 22 3 23 3 2

1 3 329 8 3 84122 5 2 1
/ //  

g
g

2 88 100 %753 84
/
/  100      

:        
KClO O3 22 3  

g x g x g9 8 3 842 122 5 3 32
/ //  

2 88 100 %753 84
/
/      

  152   1    91  

250 - )3(         CH CO CH3 3 C H O3 6  .  .          

(l) (g) (g) (g)C H O O CO H O q3 6 2 2 24 3 3  
               .             

    w  .        
251 - )1(   :           

(g) (g)) H C H2 2 63C(s,2  
             :        .  

             1
2            .  

            :  
(g) (g)) O CO H ( ) kJ2 22 2 2 393 786C(s,2 2)   

 (g) (l) (g) (g)CO H O C H O H ( ) kJ2 2 2 6 2
7 13 2 3 3120 15602 2

( ))  

(g) (g) (l)H O H O H ( ) kJ2 2 2
31 3 3 3 285 8552)  

( ) ( ) ( ) kJ786 1560 855 81H  

  292  12    91  

252 - )3(    :             
(g) (g) (g)N H NH2 2 33 2  

                      :  

H  

(N N) (H H)3[ ]  

H ( ) ( ) kJ945 3 435 2 3 391 96[ ] [ ]  

:    H              .     H  
 :       kJ kJ.molmol

196 482 H  

  263  6    91  

_ +
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253 - )3(        x yC H   :  molC?molC gC molCgC
180 6 6712

/  
             .  

molH?molH g H molHg H
120 201  

             :  
y x 6 6720 3 16 67 6 67

/
/ /  

      CH3  .  

  202  14   ( )  91  

254 - )1(  )         (  :  molMgCl
?molMgCl g MgCl molMgClg MgCl

22 2 22
10 19 0 00295

/ /  

           :         
molM mol.LL

2 10 002 2 100 1
/
/   

  144  13    91  

255 - )4(   C90        (K Cr O )2 2 7       .         
                  .  

g K Cr O
?g K Cr O g H O g K Cr Og H O

2 2 72 2 7 2 2 2 72
70500 350100  

        mol.L 10 5/            .   
                ( )  g.mL 11  g100  mL100  

mL100  .      
molK Cr O g K Cr OL g K Cr OmL L molK Cr O

2 2 7 2 2 7 2 2 72 2 7
0 5 2521 12 61000 1 1
/ /?gK Cr O mL2 2 7 100  

     12 6/             C20      
 )     .(  

                C20    .         
g K Cr O?gK Cr O g H O gK Cr OgH O

2 2 72 2 7 2 2 2 72
12 6500 63100
/

  

g350       500       C90  

g63               C20  

       C90 C20   g287       .  

  222  2   ( )  91    234  3        ( ) 91    
 209  13    ( ) 91  

256 - )3(  :     
      (A              C H O18 29 .  

   (  .      
 (A        .             
 (A                   .  

   225  2    ( ) 91    249  7    ( ) 91  

g350 63 287
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257 - )2(   :  
     ( .         

 (                     .  
          (      .     

       (     .            

  154  15    91    223  16     91      275   11 
   91  

258 - )2(   :    
)  (  (NO    .  
)  (  (O2    .  

    (NO   O2 .    
)  (  (NO2            O2  .    

   185  12    ( ) 91  

259 - )1(    :      A         B       .   
 B  n :       

n n2 2 1  
 :      B       .   A         .

 A  m :        
m m2 2 1  

       .  
    k  A B              :  

m nR k[A] [B]  
k[ ] [ ] k4 1 17 10 0 3 0 15 0 016/ / / )  :(  

k       :  
L L / mol.ss mol

2 11( )( )k )1 (  L
s mol
1( )( )k  

  225  18    91  

260 - )3(      :        

a aH E E H kJ90 100 10  
            H   

:    .  

H  

[ (B C)] [ (A C)] (A C) kJ
60

10 2 2 65  

        * .   

  223  17    ( ) 91  
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261 - )3(            .          
   *D :     

D  C  B2  A2    

           

x  x  x2  x2     

x  x  x2  x1 2     

x x202 1 0 1100
/  

[ ] [ ][B] [C]K K
[A] [ ]

22 3
2 2

0 2 0 1 6 25 10
0 8
/ / /
/  

  187  13    91  

262 - )1(   :         
(s) (s) (g)CaCO CaO CO3 2  

xK [CO ] x molCO2 2
2 210 3 103  

( )2 23 223 10 6 022 10 1 8 10/ /  CO2  

  215  9    91  

263 - )2(   :         
a

MK
2

1  

a apK K 11 10  

( )2 1 21 12 10 210 1 11 1
2

  

[H ] M [H ] ( )1 11 2 10 102  

pH log[H ] 1  

   206  12   ( )  91  

264 - )4(     :  

 (bpK    bK        .    
 (                .  

         ( .  
     ((H ) HCl NH3   .            

   231  9   ( )  91  

265 - )3(          NaOH                :    

HCl NaOH(M n V ) (M n V )1 1 1 2 2 2  
  M M (HCl) mol.L 1

1 11 50 0 1 1 25 0 05/ /  
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