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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 answer 

on your answer sheet.  

76.  He has not seen his old friends ……… he arrived here last week. 

1) so as to 2) when 3) so that 4) since 

77.  Cleveland has always been referred to as a dirty, boring city, ……… now they say it is much better. 

1) whether 2) because  3) though 4) as 

78.  Mark: Why didn't he ring the bell before coming? 

Sarah: He always rings the bell. You ……… out when he came. 

1) must have been 2) should be 3) should have been 4) must be 

79.  I am sorry to say that the plane will arrive at its ……… one hour later than usual. 

1) situation 2) journey 3) destination 4) space 

80.  You really ……… me when you mentioned my mistakes in the presence of my classmates. 

1) embarrassed 2) introduced 3) generalized 4) compared 

81.  The ……… of advertising is to create a unique image for your company. 

1) involvement 2) function 3) reference 4) prediction 

82.  Don't talk. You may ……… the driver's attention from the road. 

1) recognize 2) damage 3) stretch 4) distract 

83.  No one believed what he said; his excuse was not ……… . 

1) complex 2) reasonable 3) artificial 4) efficient 

84.  A: Do you have any news about Ted for me? 

B: No. I haven't seen him ……… . 

1) suitably 2) briefly 3) commonly 4) lately 

85.  I try to ……… two hours every night to my school work. 

1) enhance 2) devote 3) spend 4) estimate  
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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 corrent choice on your answer sheet. 

"I stood up to speak and my 86.......... went blank." Has this ever happened to you? You may be nervous in 

front of an audience. You may be worried that you didn't prepare enough. You 87.......... some of your facts. 

What can you do? Sometimes people prepare too much and become 88.......... if they can't remember the 

words they practiced. It is a good idea to bring some notes to help you 89.........., but don't memorize your 

speech. If you "go blank," begin by explaining the 90.......... of your speech, and the rest will probably follow. 

86.   1) mind 2) presentation 3) humor 4) impression  

87.   1) should have forgotten 2) must forget  3) should forget 4) may have forgotten 

88.   1) destructive  2) frightened 3) surprising 4) emotionless  

89.   1) prevent 2) support 3) organize 4) define  

90.   1) purpose 2) aspect 3) issue 4) posture  

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): 

Camping is an outdoors recreation enjoyed by people all over the world. It is an excellent way to explore the 

countryside. Many people learn to camp with an organization such as the Scouts. Others may get their first 

taste of camping on a camping holiday in the mountains or beside the sea. In many countries there are special 

camp sites for tourists, so you do not always have to carry a tent with you. The camp site may provide one. 

It is fun, however, to learn the basic skills of camping: how to pitch (put up) a tent, how to make a fire 

for cooking, how to pack a rucksack, how to keep your camp clean and tidy, how to strike (pack up) camp. 

Camping organizations can give much help and advice, and there are many useful books to read. 

Before making camp, you must always make sure you have permission from the owner of the land on 

which you want to camp. Next, it is important to choose the right spot – away from cliff edges or wet soft 

places, and not beneath trees (branches may fall, and if it rains, the water will fall on your tent). 

Choose level ground, if possible. Make sure you have fresh drinking water available, perhaps it is 

necessary to use it later on. 

91.  According to the passage, camping is ……… . 

1) done by people living in the countryside  2) a way to attract tourists 

3) a global activity   4) specially for people who are with the Scouts 

92.  The word "one" in line 4 refers to ……… . 

1) tourist 2) tent 3) site 4) country 
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93.  Which of the following best shows the main focus of paragraph 2? 
1) Cooking 2) Organizations 3) Fun 4) Skills 

94.  According to the passage, ……… . 
1) it is not wise to pitch a tent beneath a tree 2) camping near the sea is a rare event 
3) cliff edges are wonderful to watch 4) most land owners enjoy letting people camp on their land 

95.  Paragraph 3 is intended to give the reader information about ……… . 
1) who to contact before going camping 2) what to do during an emergency 
3) where to camp  4) what to take with you on a camping trip 

Passage 2: 
Eye contact is a nonverbal technique that helps the speaker "sell" his or her ideas to an audience. Eye 

contact also helps hold listener interest. A successful speaker must try to have eye contact with an audience. 
To have a good relationship with listeners, a speaker should make direct eye contact for at least 75 percent 
of the time. Some speakers focus only on their notes. Others gaze over the heads of their listeners. Both are 
likely to lose audience interest and respect. People who make eye contact while speaking, whether from a 
podium or from across the table, are "considered not only as exceptionally good at speaking by their target 
but also as more believable and serious."  

To show the power of eye contact in daily life, we have only to consider how people behave when they 
happen to look at each other on the street. At one extreme are those people who feel forced to smile when 
they make eye contact. At the other extreme are those who feel not relaxed and immediately look away. To 
make eye contact, it seems, is to make a certain link with someone. 

96.  What is the main idea of the passage? 
1) Eye Contact as a Means of Communication 2) When and Where to Avoid Eye Contact 
3) How to Make Eye Contact 4) Effect of Eye Contact on people's Daily Behavior 

97.  What does the author imply eye contact can do when he says, "… helps the speaker 'sell' his or her 
ideas to an audience" (lines 1-2)? 
1) It can make an audience ready to buy whatever the speaker offers for sale. 
2) It involves messages not included in the language used by the speaker. 
3) It can help the speaker become famous and make money as a result. 
4) It can increase the possibility of people's accepting the speaker's opinions. 

98.  According to the passage, who is more likely to be more respected by an audience? 
1) A speaker who has notes and looks at his notes most of the time while speaking. 
2) A speaker who looks away when feeling bad if people on the street look at him. 
3) A speaker who gazes over the heads of the people to whom he is talking. 
4) A speaker making eye contact with the audience during most of his speech. 

99.  Which one of the following could be put in place of the word "target" in line 6 without a change in meaning? 
1) Eye contact 2) Audience 3) Technique 4) Interest and respect 

100.  The writer of the passage tries to prove his main point in paragraph 2 by ……… . 
1) saying that people who dislike eye contact are few in number 
2) reporting an event that happened in his own life 
3) providing an example 
4) mentioning the various advantages of eye contact in ordinary people's daily life 
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5      A    .(    A   .............B............  .  
   (      (     (     (  

200 -    ( )241                ZAm Np241 237
95 

    .        
 (   (   (   (  

  

  
201 -       

(         .      
(                   .    

(      1    1
2000 .     

(           .        
202 -            lm 0      lm 2 )     

(.       
(    (    (    (    

203 -     CoCl3  )         (.      
([ Ar] d7

18 3  ([ Ar] s p2 5
18 4 4  ([ Ar] s p2 4

18 4 4  ([ Ar] d6
18 3  

204 -           
(         .        
(                    .  
(                  .    
(                  .  
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205 -         M         M O2 3     

   (kJ.mol )1

   
IE1  IE2  IE3  IE4  

M  

  118 5/  1091  1652  2280  
  238 9/  540  807  1091  
  138  434 1/  655 9/  2767  
  140 9/  273 8/  1181  1550  

(   (   (   (   
206 -       X               

(Z)     
(        (      
(         (      

207 -                            
     )   (.         

(Be2Na    (Be2Mg2  
(LiNa    (LiMg2  

208 -   AB4             
(A       .        ( .     

    (.        (A     VIA .   
209 -  ZYX W                     

          
 (W Y :X Z :W X  :    

(X Y : W Z :W X :   
(W Z :W Y  :W X:      
(Z X :W X  :W Y :  

210 -       
(     C H O2 2              .       

      (                      
 Si O O Si    .  

                      (.       
            (           .       

211 -     
CH

CH CH C HCH

CHCH

3

3 2 5

23

    

 (  -     ( -  -  -     ( -      ( -     

  W  X  Y  Z  
  0 7/    2 1/  3 8/  

IA IIA
Li Be
Na Mg
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(g) (g) (g)

(g) (g) (g)

(g) (g) (g)

NO O NO , H kJ

NO O N O , H kJ

N O NO , H kJ

2 2

2 2 2 5

2 2

2 2 141
4 2 110

2 180

212 -       
   ( .            

  (                .  
      (     .      

            ( .   
213 -                          

            STP   (C , O , Ca : g.mol )112 16 40  
(  -  - 0 896/      ( -   -0 896/  

  ( -    -0 672/    ( - -0 672/  
214 -           (H , C , O , Na , Cl : g.mol )11 12 16 23 35 5/  

( 1 38/       (0 56/     STP  
 (     g.L 12 84/  (2 34/     

215 -        0 5/      955 3/         
     (O , S ,Cl , Ba : g.mol )116 32 35 5 137/  

  (   (   (   (  
216 -       Hpq vq            

((g) (g) (g) (g)CO H O CO H2 2 2  ((aq) (l) (g)H O H O O2 2 2 22 2  

 ((g) (g) (g)PCl PCl Cl5 3 2  ((g) (g) (g)SO O SO2 2 32 2  

217 -        H (g)N O2 5       
 (  
 (  
 (  
 (  

218 -  G :(g) (g) (g)H Br HBr2 2 2  C27 kJ112 H  kJ76 S   
J .K 1   

( 150  (150  (120  (120  
219 -  :    (g) (g) (g)H O H O , H kJ2 2 22 2 484         

7 5/                       
(    (   (   (  

220 -          HCl    36 5/         )
g.mL 11 25/ (.   (H ,Cl : g.mol )11 35 5/  

 (   (   (   (  
221 -                mol.L 10 06/        

               (Cl , Ag g.mol )135 5 108/  
(   (430 5/   (  (716 5/  

222 -                       
(( m)1( m) HF( m)1 1 ( m)1    (( m)1( m) HF( m)1 1 ( m)2    
(( m)1( m) HF( m)1 1 ( m)2    (( m) HF( m)1 1( m)1 ( m)1    
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223 -      (NaOH g.mol )140  
              ( .  

 (   :       S S S .  
  (   .       

 (  2 5/      NaOH .  
224 -      :   aA bB cC dD            

m nk[A] [B]   
            (H     .    

(m n           .  
(k .             

 (n m               .  
225 -   C :  A B C D2 2 3 mol.s 11    .  D  

A B    mol.s 1   
(0 5/11 5/ 0 5/  (21 5/1 2  (20 5/1 2  (0 5/1 5/1 0 5/  

226 -  :  (g) (g) (g)AB A B         .          
   

    (H T S .     
      (      .  

           (  .  
     (B .        

227 -           /0 1 (g)CO 0 1/ (g)CO20 21/ (s)NiO 0 21/ (s)Ni 
:    (s) (g) (s) (g)NiO CO Ni CO2      .  (g)CO2     

mol.L 1   
(/0 152   (0 128/  (0 098/  (0 198/  

228 -      :  (g) (g) (g)N H NH , H kJ2 2 33 2 92    
     (            .  

     (H   kJ.mol 192 .  
       (             .    

    (                 .  
229 -             

a)CH COOH , b)FCH COOH , c)Cl CCOOH

d)NH , e)CH NH , f )CH CH NH
3 2 3

3 3 2 3 2 2
  

        (pH  a c :  a b c pH  d f :  d e f .  
 (apK  a c :  c b a  bpK   d f :  f e d .  

     (a c :  c b a .  
    (H NH3      bpK       .  

230 - pH  mol.L 10 1/  HA aK 510    
 (   (   (   (  
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231 - mL200 0 05/   a(pK )4 2/       .   pH 5 2/   
       )         (.    

      (Na ,O ,C ,H :g.mol )123 16 12 1  
(/7 2  (14 4/  (72 0/  (1 44/  

232 -                          :    
  (          .    

((s)Fe   (s)Mn .  
((aq)Cu2   (aq)Mn2 .  
(E0   »   «E0   »   « .    

233 -            
   (          .        

    (   H2    .     
      (   .         

      (     .       
234 -            

   (    (II) .       
 (     (s) (aq)Cu Cu e2 2.    

      (     .  
 (             .  

235 -                      
   

 (                .  
 (        .  
 ( A    B .    

             ( .  

  
  ............................................................................................................................................................................................................................................................................................................................................................    

  ............................................................................................................................................................................................................................................................................................................................................................    

  ............................................................................................................................................................................................................................................................................................................................................................    

  ............................................................................................................................................................................................................................................................................................................................................................    

  ............................................................................................................................................................................................................................................................................................................................................................    

  ............................................................................................................................................................................................................................................................................................................................................................    

  ............................................................................................................................................................................................................................................................................................................................................................    
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  82  6     91    55  9     91  
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70- )4(                          (  )     
           (  )         :     

         .                :  
        »                     

  ] .         [ «        . ]3  -  [  

  84  6     91  

71- )3(             :»                 
                          [  ] 

 . «       ( )               
 (  )                          

      .(   ) ]3 -  [  

  70  17     91  

72- )4(        :  »                   
.     «            :  »          

. «             . ]4 -  [  

  85  7     91  

73- )2(          ( )                     
    .                        :» 

                   :         
   .      «  

   :  
               (    

      (     
           (   ]7 -  [  

74- )4(                           
    (  )  .            

                        
        .      ]9 -  [  

  *                             .  

  62  15     91  
75 - )2(                             

                          
 .( )  ]10  -  [  
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    90                          
   4   6   5     10     .    91     

  3        7         .       
                        3 

  7   5     10 .     

76 - )4(                .    
:         .       .           

               when  as            
while  since           .    since         

           .     since            
    .             )    his old friends has not seenHe    (

  (have + p.p.)     (had + p.p.)          since    »      «
 .                           since .  

        since  (    )           3    
 :    2  13       20/8/90            .:  

I've been very busy .......... I came back from holiday.  20/8/90 )6(  
    1) since 2) because 3) when 4) whether 

77- )3(                     .     ( )    
:           .                
                       .         

         .       .          
) although  though  even though ( though               .  

          .       because  as          
           .                       

                       !    
       because                .   as  

                           .  
 

     7     )   although though  even though.    (  

78- )1(    ( )       :  
  ( )    :  .        .  

 :            .  »     «  .    
          »have + p.p. «     .         

     have          have            
     .     

 »must have p.p. «                     
  .        »should have p.p. «              

   .                    )      .   



      
  

45
  

      (                         
    .                       .  :» 

        !(   ) «  

     10 .                   

79- )3(              .     
  (    (   (   (   
 :  journey                       

               .  
80- )1(             .      

 (          (  
 (    ( )     (  

:  embarrass           .              
  embarrassment      .        (   )-ment    

embarrassment            embarrass .      
 presence   (  )generalize                    

           .presence     present     (  )generalize 
    general .(  )  

81- )2(            .    
  (     (    (   (   

:  unique )      .                (
 reference                          

    .  

     2           function         .     
               )     the function of sth is to do sth(.  

               :  
He believes that the true .......... of the art is to tell the truth.   8/7/90 )4(  

    1) heading  2) contact 3) emotion 4) function 

82- )4(          .   .  
   (          (  

    (  ) (     ...    (  ) (  
:     from          :            

distract sb’s attention from sth:                 

 recognize                          
    .  

     6    distract            .     

83- )2(               .  
  (    (    (    (  

 

     3           reasonable  .           
        .      
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84- )4(     :        
  .  :     .  

 (     (       (    (     
 :  suitably commonly  lately                    

       suitable  ( )common   (  )late      (  )   .
                      -ly     

    .    lately    late    .    

        )          ly (6          
.    

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

 :           spend                  
          to     spend    .         to  

                 :           
devote sth to:     ...    ...     

 3         devote  .   2                     
        :  

I could only .......... two hours a day to work on the project.     15/2/91 )15(  

    1) support 2) devote 3) forward 4) release 
I can only .......... two hours a day to work on this project.    1/2/91 )14(  
    1) compute 2) include 3) explore 4) devote 

 
         :  

-     .            
-   80           1    4    .  
-                 .  

 

» ( )      .(     )    «        
       .            .       

     (   ) .   (  )              
                 .          

 ( )  .           ( )»  «    (     ) 
 .      (  )         

 
     :  

         memorize (v.)      blank (adj.)     
   rest (n.) (the rest)           go blank  

86- )1(   (   (   (     (   
87- )4(                    .  )       

          (   »have + p.p.«              
   . »may have p.p. «                 

  .     »should have p.p. «                  .   
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   »may have p.p. « .                     
               :»        !(  ) «  

88- )2(   (   (    (     (   
89- )3(     (     (   (      (  

:   organize                       
 .                 organize           

 .                        » «    
   .        organize )        (          

)   :(  
1) It is a good idea to bring some notes to help you organize your speech/thoughts. 

2) It is a good idea to bring some notes to help you get organized. 

90- )1(   (    (    (     (  

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

 

                          .
        .     » «       .     

             .             
.  ( )       .            

           )       (      ( ) 
       .(  )                

            ( )      )      .   (    
                         .

     -    (   )     )            
.(             

                   .     
.      

 
     :  

    pack up (phr v.)      beneath (prep.)                                            
    pitch (v.)      camp (n.) 
    put up (phr v.)       camp (v.)  

   recreation (n.)          camping (n.)  
    rucksack (n.)       cliff (n.)  
   spot (n.)        cooking (n.)  

    strike (v.)       drinking water (n.)  
    taste (n.)      later on (adv.)   

   tent (n.)      level (adj.)    
   tidy (adj.)      owner (n.) 

       pack (v.)  
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91- )3(       . ............  
      (        

    (   
    (  

  ( )       (  
:    :     »                 . «    

                           .
                     .     

92- )2(    “one”     “tent” .    
(    (   (   (  

:         one         one   tent          :  
… you do not always have to carry a tent with you. The camp site may provide a tent (for you). 

93- )4(                    
 (   (     (   (  

:                           
           .                

                               
    .                      

          »  «.  
94- )1(  . ............    

 (        
 (        
 (          

     (                
:        :  »      -              

      «.               .        
                 .                

   :  »                     
 . «                        

.          
   pitch  (   )tent  (  )beneath  (   )rare  (  )cliff  (  )

owner   )  (camp   (    )                 
            pitch  beneath              

.      
95- )3(                . ............   

          (         (  
   (             (  

 :                         
           .                      

                            
 .                             .     



      
  

49
  

 intend )  (  contact   (   )camp       (    )       
                     .camp     

                      .          
          » «           .

           .    .             
       ( )            .   

             .    .         
                  .          

   ( )      ) (           .  
        (   )               

                   .         
        .              .     

.         ( )    
 

     :  
     nonverbal (adj.)         believable (adj.)   

   podium (n.)  )  (       exceptionally (adv.)   
   target (n.)        extreme (n.)   

         gaze (v.)    

96- )1(         
(        ( )     (          

      (        (    
 :                           

                .              
  .                             

               .       
97 - )4(       ... »           « )       (  

 ( )  (                .    
(   ( )          .       

 ( )  (               .    
 ( )  ( .             

:        .                 
                        .     

           .           
98- )4(                

(                 .  
               (       .  

         (       .  
    (          .  
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 :        :   »                 .
     .             . «          

   .                     .    
            .                

.                
99- )2(                  “target”   (  )     

  (   (   (     (  
:  target                          

        .                    audience 
    .                       .  

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

          (  
    (  
    (            

 :                              
 .      .                     

 :  »                   . «     
                   .advantage   (  )ordinary 

  (  )    .                       
          .           
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101 - )3(         ax bx c2  x     a 0 0  . :   

a a ( )1 0 1 1   
(a ) (a ) (a )(a ) (a )(a ) a ( )20 1 4 1 0 1 1 4 0 1 5 0 1 5 2  

a )     1      ()2.        ( a.  

             

102 - )1(    cos cos( ) sin cos sin cos
sin( ) sin( ) sin sin sin

3
2

3 2
( )

  

tan
cot tan

0 21 1 1 1 1 5 32 2 2 2 2 2
/

  

          

103 - )4(    aA alog A log ( A) log ( ) a
32 2 1 2

3 3 39 3 3 2 2  

                   

104 - )3(   :     »      «               
      { , , , , , }513 531 315 351 153 135         . :  

: 1 5 4 3 106   
:                                .     
5 103_+  .     

105 - )2(     ( )21 2 3 2 2:       n( ) b3 2 2 99 2  
                  .     b    

 n( ) b3 2 2 99 2 n( ) b3 2 2 99 2        :  
n n( ) ( ) ( b )( b ) b b ( )( )2 2 2 23 2 2 3 2 2 99 2 99 2 1 99 2 2 99 1 99 1 99 1  

b b2 49 100 70  
106 - )2(    xf (g(x)) xx f ( x ) ( )*xg(x) x

3 2 1 32 1
  

 f ( )3    x2 1 3    x 2 .     ( )* :  
f ( ) 23 22 3  

                   
107 - )4(    

sin x sin x (sin x sin x)(sin x sin x)
sin x sin x

2 27 2 7 2 7 2
5 5  

x x x x x x x xsin cos sin cos sin cos sin cos

sin x sin x

5 9 9 5 5 5 9 92 2 2 22 2 2 2 2 2 2 2
5 5

( )( ) ( )( )
  

xsin sin cos sin x.sin x sin x sinsin x
2 2 545 9 195 6 2  
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108 - )(                )(       .f (x) x 
g(x) [x]   f g f g x 0   .f gD [ , )0         

    )       (f g x 0      x 0  :   .  

x x x
lim (f g)(x) lim (f g)(x) lim( x [x])

0 0 0
0  

  (f g)( )0 0 
x
lim(f g)(x) (f g)( )

0
0 0    f g x 0      . 

x 0 f   g    .  f gf g          f 
g     .  

                  f g     
      a     f g f g a   .  

     .          f g         
f g f g a     f g  a           .    

 f  g         f g f g          f 
g a     .    )(    )   (  .  

             .          
  )   (       :           

» f g f g   x0          (f g) (f g) f2 
(f g) (f g) g2  x0           f g  x0  .«  

       f g      a            
 .           

    ) )  ( ( :  
      f gf g f .g      f g f g x0    f .g  

x0   .   )  .   (  
   )(        .f (x) [x ]2 g(x) x 1   f g f g x 0 

   .fog(x) [(x ) ]21 x 0  .           
109 - )2(     f g f (x) g(x)   .      

f (x) g(x) ax x x (a )x x2 2 24 1 1 4 1 0  
(a ) a0 16 4 1 0 3  

           

110 - )1(  f (x) x
1[ ]    x x

1             .       
      x    x

1 .       
k k x (k { }) x , , ,...x x k

1 1 1 1 10 1 2 3
zz ''''''" z # $  

           , ,...11 2# $ f          ) 1 ( . 
   f   x 1

2   ( , )1 0 x 1   [ , )1 x 1
2   [ , ]0 1     f 

       .  
111 - )2(     x [ , ]1 1 cos(sin x) x1 21   .y cos(sin x) x1 21   [ , ]1 1 

           .  
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   1
3 

   1
3 

x
f
f

1 1 3
0

112 - )4(   [x]( ) f (x) | f (x) |1     [x]    | f (x) | f (x)  [x]     
| f (x) | f (x)    . :    

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

f (x) ; [x] f (x) ; k x k
2 2 1
2 1 2 z  

  k 1        f (x)    ( , )1 2  .  )(            
        x1 2     .  x1 2  x2 2 4           

   ( , )2 4                    .  ) 1)  (3 (
   .x1 2    x 2         ( , )2   

     )2(     . ) 4  ( .  
113 - )1(    

n

nlim n
2 8 2
3 4 3  

:       
n n n n n
n ( n ) n

2 8 2 4 6 24 6 8 1 16 1 3889 12 400 43 13 4 3 100 3 3 4 25 9 12 25 9| | | | /  

n n nn Min(n )0
044 44n'''''''" ''''''"  

         

114 - )4(     n{S }   :  
S1 1  
S S2 1

1 113 3  

S S 2 2
3 2

1 1 113 3 3
( ) ( )  

n n
n nS S ...1 2 1

1
1 1 1 113 3 3 3
( ) ( ) ( )  

n
n
lim S ...2 3

1
1 1 1 131 13 3 3 1 21 3
( ) ( )  

115 - )4(      f:| x | x x D ( , )1 2 2 1 2 1 3 1 3   

f (x)  ( , )1 3  .  f (x) x x (x )(x )2 2 3 1 3  

 f       {x :| x | }1 2  .    
     f           ) 1)  (3  (  .   fD ( , )1 3  

:  
f (x) x2 2  

  

                         
      

116 - )4(   f   [ , ]1 1            f   [ , ]1 1      ( , )1 1 
   f ( ) f ( )1 1  .f   [ , ]1 1     ( , )1 1      f x 0 

        . :    
f ( ) f ( ) c a b ( )1 1 1 1  

x x
f lim f (x) limf (x) f ( ) b ( )

0 0
0 0 2 x 0    
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a ; x
f (x)

x c ; x
1 0

2 0 1  

f f ( ) f ( ) a c ( )0 0 3 x 0     

( ),( ),( ) a a a 11 2 3 1 2  

           

117 - )1(     
g(x) x g( )1 15 9 24 4  

g (x) g ( )
x

1 5 524 82 5 9  

f (x) sin x f (x) sin x f (g( )) f sin2 12 2 4 2
( )  

(fog) ( ) g ( ).f (g( )) 52 2 2 8 

           

118 - )2(   :    x [x]0 1     [x] xgof (x) 2:    
[x] x[x] x gof (x)1 0 11 0 2 2 2 12  

 gof           .  
:    gof            :  

x

x

x

x gof (x)

x gof (x)

x gof (x)

1

2

0 1 2
1 2 2
2 3 2

  

    gof        .    

                     

119 - )1(     aa x ( a x)
(a x) a x a a x a (x a)a xy y

a x a x (a x) . a x (a x) . a x

34 3
3 3 3 4 3 34

4 3 3 3 3 3 3 3 34 4

3
4 4 3 33

4 4
  

a
y x a

00 ''''"  
a af (a) a

3 4 f  

           

120 - )1(     x xy sin x y cos x y sin x
2 2 2  

y sin x 20  

y    ,0 2[ ]       .     

x sin 1
0

2( )    y  y      x 6  

.   f   ,0 2[ ] .            

           

x sin

y
y

1 20 6 2
0
( )
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121 - )1(     
Hop

xx

tan ( x) ( tan x)lim lim
x x

x

2

11
44

1 1 212 2 2

  

           

122 - )3(   
x
lim f (x) a .y a    f     .f      y   

  . :    
f ( ) a a0 2  

   f    y  x:   .     

a

b b
bb ba

2

2 0

16 0 40
4

0 0 02 ''''''''"
  

         

123 - )2(     : A( , )1 0  dtx f ( )
t

1
311 1 0

1
  

f ( ) 11 2  x dtf (x) f (x)
t x3 31

1
1 1

  

: y (x ) y x10 1 2 12     

           

124 - )2(     sin xS dx
cos x

3
2

3

1\ \  
 sin xy

cos x2
1    ,3 3[ ] :     

sin x sin xS dx dx dx
cos x cos x cos x

3 3 3
2 2 2

3 3 3

1 1  

    sin xy
cos x2    ,3 3[ ]   y

cos x2
1      :    

S dx ( tan x)dx tan x
cos x

2 33 320 0 0
12 0 2 1 2 2 3  

         

125 - )3(  :      
ABC : x58 180 2 180 y2 180  

x y x y2 2 238 119  
x y z z (x y)180 180  
z 180 119 61  

:      B C  ABC          
        .     

:B 62 C 60  :    
z ( )

119
180 60 59 61 

           



   56    

 

 

   

 

 

 

126 - )3(   :                a a 3          
 a a 3        :     

(a )S
S a

2

2

36 34 336 4
   

:             .  :  
S

( )
S

23 3  

         

127 - )4(   AOC  BOD       . :  

A B AO COAOC BOD BO DOO O1 2

90
  

x x1 2 2 3
2 33 3  

           

128 - )2(                 . : 
aR a R 32 3 2   

V a a a
V aR

3 3 3
334 4 3

3 3 2
( ) a34

3

2 3
33 3

8

  

           

129 - )4(                       (   )        
   :   . 

k k k BD5 3 6 3 9   

ABD
ABC

S
S

1
2 h BD

1
2 h

BD
BCBC

9 3
6 2  

130 - )3(           R R  :     
TT d (R R )2 2  

d ( ) d d d2 2 2 215 14 6 225 64 289 17  
         

131 - )3(         :    
( y) y26 4 4 5  

x ( y) x x2 23 3 24 2 6  

         

132 - )1(                   .  
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AB ( , , )0 2 5

133 - )4(                           
   :     

k
j

i (i j) k j k i( ) 

           

134 - )2(      :      -  -     
 M           A B  :    

M M( , , )

3 1 22
1 1 0 2 0 12
0 2 12

  

        AM MB AB   .  :  
n AM ( , , )1 1 1  

      :        
x y z 1  

  ( , , )3 1 1    )2(  .   
135 - )4(                 :  

B( , , )0 2 5  D  
A( , , )0 0 0 oy  

| AB.L |HH
| L |

0 0 5 55  
L ( , , ) L L L ( , , )L ( , , )

1
1 22

1 1 2 2 0 10 1 0 ''"  

         

136 - )4(      a a a a ay ay x y y x y x y x
2 22 2 22 2 3 3 32 3 0 02 2 4 2 16 4 2 24''''" ( ) ( ) ( )  

a aS , a aF ,
p p

2
2 324 4

24 8 43 34 2 8

( ) ( )  

    oy         F  :     
a a2 23 3024 8 24 8  

a a2 3 24 9 38  

           

137 - )2(    x xx x x x
yy y y y y

1 0
0 3 3

3
[ ] [ ] [ ] [ ]  

           :  
y yxx y ( x ) x y

2222 2 2 2 24 4 4 9 363 1 9
( )  

min{ , }e max{ , }
1 9 1 2 21 11 9 9 3 
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 .     

.     

138 - )1(    

k k k k k k k

5 6 7 5 6 7 5 6 7 5 1 2
2 3 4 2 3 4 8 2 3 4 8 2 5 6 8

9 1 2 9 1 2 0 0
  

k( ) k k3 1 1 21 8 4 8 25 6  

           

139 - )3(  k   A    :     
»n   «        n| kA | k | A |  

           )3(   .  

140 - )4(                     .      
x y zR

R x y z
R x y z

1
2
3

2 3 4
2 3 1
4 5 9

  

R R

R R

x z x z

x z x z

1 3

2 3

2

3

7 7 14 2

14 14 28 2

 

           

141 - )4(            :  
49  45  41  37  33      

a 44 12  15  10  7     

           .     
n

i i
i

f (x x)
1

0   . :    

( ) ( ) ( ) ( ) (a )( )7 33 41 10 37 41 15 41 41 12 45 41 44 49 41 0  

(a ) a56 40 0 48 8 44 0 50  
       [ , )39 43                       

:     15 360 10850  

           

142 - )4(         ix        n :      

x , CV
x

15 0 2 0 2 0 2 315
/ / /  

   ix2        

n
i

i
x

n

2
1 . :  

n n n
i i i

i i i
x x x

(x) ( )
n n n

2 2 2
1 1 12 2 29 15 234  
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 ... ...

 

143 - )4(     
k k k k

... ( k) (k) (k) (k)
15 15 15 4 2 23 3 3 3 3 3 3 3

5 5 1 1
15 16 4 510 12 14 30 2 8 8 8 2 2
( ) ( )[ ] [ ]  

( ) ( ) ( )2 2 2 2 28 15 8 2 5 8 10 12 1 800 143 114400( )  
           

144 - )3(     A {a ,b ,{b,a},{a ,b}} {a ,b ,{a ,b}}  
  

2 2 1 4  
:      {a ,b}   {a ,b}         .      

145 - )3(      : 
   [ ] []1110 10

11 115 1 5 1  

 :   p   (a ,p) 1  :
ppa 1 1  

  

           

146 - )4(             .  
  

| y | x

x

1
2 3
)
)

   

  
  

         

147 - )1(          :        
n(S) 5 4 9 9 8 7 846 3 1 2 3_ +_+  

n(A) 4 5 6 5 302 4_+_+  

n(A)P(A) n(S)
30 5
84 14  

           

148 - )4(    
(S) (A)

(S)(A)

L L
P(A)

LL

2 45 1 8 0 65 0 39 0 60 652 19 1 8 0 39

/ / / / /// / /  

 
149 - )2(    

 p
q

8 7 6 5 4 3
0 1 2 3 4 5  

  
  
  

          .  

           

150 - )2(              q2 :  .  q q2 4 2  
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151 - )(      n n n n( )6 3 3 2 1 
  n2 1    n3    .  

n n 225 52 1 0 2 1  
                               .  

2 32 2 2 2 25 5 5 5 52 25 7 102 7 2 28 3 2 24 1'''''" '''''"  
    1             :  

Min(n)
25202 1 20  

           

152 - )1(    
x y x y150 250 3700 15 25 370  

x y x y y y k
0 1 15 3 33 5 74 3 5 74 1 3 1''"  

x ( k ) x k3 5 3 1 74 5 23  
x k

k , , , ,
y k

0 5 23 0 0 1 2 3 40 3 1 0  

                   

153 - )(                            
              .            .      

154 - )2(           :    
n(S) 9 362_+  

:       
n(A)A n(A) P(A){ , },{ , },{ , },{ , } n(S)

4 142 9 3 8 4 7 5 6 36 9  

                         
    

155 - )2(         :       
S n(S)( , ) , ( , ) , ( , ) , ( , ) , ( , ) , ( , ) , ( , ) , ( , ) , ( , ) , ( , ) 101 1 1 2 1 3 1 4 2 1 2 2 2 3 3 1 3 2 4 1  

:       
A n(A) P(A)( , ) , ( , ) , ( , ) , ( , ) 4 241 2 2 1 2 3 3 2 10 5  
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(   ) 

(     )

(     )

(   ) (     )

( .    )

  

156 - )2(     
A BA B ABcos A A A A cos A ( cos )

A A A Acos A ( cos )A B ABcos

2 2 2 2 2
2 2 22 2

2 2 53 2 1 53
2 53 2 1 532

'''''''"  

1 0 6 1 6 21 0 6 0 4
/ /
/ /  

     R A cos2 2           2       .    

  206  16     91   634   .     

157 - )1(            B                 
:          

V

x t t t

dxV t t t t (t t ) (t ) t t s
dt

dVa t t s
dt

3 2

02 2 2 2
1 2

9 27

3 18 27 3 18 27 0 3 6 9 0 3 3 0 3

0 6 18 0 3

  

      t s3         
        .          

 .     
   t s0 3         ( ) 

    x(V )0  .       

  187  6     91    342  343        .  

158 - )3(     B                          
  m68 75/  ) :              (.  

A

B

y gt t

y g(t ) (t ) (t t ) t t

2 2

2 2 2 2

1 52
1 2 5 5 2 5 5 5 6 25 5 25 31 252

/ / / /
  

A B

A B

y y t ( t t ) t

y y t t s

2 25 5 25 31 25 25 31 25
68 75 25 31 25 68 75 4

/ /

/ / /
 

159 - )2(                         .     

t

t

r ( t t ) i ( t t ) j

drV ( t ) i ( t ) j V i j
dt

dVa i j a i j
dt

2 2

0

0

2 4 2 4 8 10

4 4 8 8 4 8

4 8 4 8

  

        180    :  
180  

  )t 0(  

  
  197  3     91    649  625        .  
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160 - )4(       g    y         
 .         

x y

t s
y

a a i a j g j

Va a g | V | g t | v | g m / s
t

0

1 210
  

  200  7     91    741  743      .  

161 - )3(              T2    T1      
:      T T mg2 1  
     T T2 1                 

                  .  
                                

          .                   
: .                    

162 - )3(   :         
 
 
 

 :        m1       m2  F       
 

maxsf 1
 

maxsf 2
 :    

minF m a F (f f ) F f f f N1 1 2 1 2 20 0 12     :m1      .  

)      ( f N2 12  

s s s sf m g m g2 2 212 12 4 10 0 3/  
 :    .        F      
m2       m1  :  

                  :  

max max sF m a f m a m2 2 2 2 2g m2 max sa a g m / s20 3 10 3/ :m2      
          :  

max max maxF (m m )a F f ( ) N
0

1 2 1 4 6 3 30  

:                     .(   )     

  182  12    ( )  91    191   8         91  
   1128  1133        .  

163 - )1(     
c c

mVF ma mg N
R

2
       

(   )m kg
R m

( )N N N N
250

10
50 450 10 500 80 42010 

:             N mg  ( ) .  
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164 - )3(                M    
   k(f mg) .  

: V V a x ( ) a( )2 2 2
0 2 0 1 2 1 5/   M) : (    

 .   V
aa m / s 02

0
1
3  

F (M m)a      :)    (    

mg f (M m)a  
m kg

k
a

f ( M) M ( M) M kg2
1
3

1 120 2 20 0 7 10 2 3 13 3
( ) ( )/ /  

  219  7     91    1182      .  

165 - )2(   :       h      V0 
V g h2

0 2   .  

A B B BE E mV mg h mV V V g h2 2 2
0 0

1 1 22 2  

   V0 0    B C         
:    

B B

CC

V g V
VV g

0 2 18
3

0 2 6
  

  90  5    91    85  7     91      1132  1134   
    .  

166 - )3(         C20C40          
:       

m g kg , c J / kg C100 0 1 400/  
Q mc Q ( ) J0 1 400 40 20 2400( )/  

       :    s J
s J

120 2400
1 20  

  86  13    91    200  3     ( )  91    1507 
    .     

167 - )2(      :              
L L

L L
L L

0
0 0

0

0 01 0 010 01
/ //  

 :          
0 033
/

  

       .V V V0 00 03/  

:            . 

  211  14     91    1726     .  

168 - )4(           :  
PV nRT n ( ) n mol5 6 0 1 110 1 10 8 273 27 2400 24000

/
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:              236 10      

n 23 20 191 1 16 10 10 2 5 1024000 24000 4
/   

  130 16    91    143  5    91   2006    
   .  

169 - )2(      :                

B B A A BU (P V P V ) ( V )5 5 3 33 3 2 10 2 10 20 10 9 102 2  

BV lit50 

  221  7     91    207  11         ( )  91  
 1856       .  

170 - )3(                 :  
P PP V P V V

V Lit
T T

1 21 1 2 2 2
2

1 2
2 8

300 400 3  

              :      

P V J J35 281 5 10 2 10 10 1003
/ ( ) W  

  

  148  5    91    163  6    91   1886     
 .  

171 - )3(          :     .      

yAB DB S S B AB y x y y x
S S x y D

1 2
1 2

2 3 2 2 23 3
2

  

:         
y xyA B A B xAS S AA B A B D

S S x xD
A B A C ( D) D

2
1 2

1 2
2 33

2
2 2 3 6

  

  196  2   .    

172 - )1(    :         
qm p m
p p

155 5 3  

f m m R f m
p q f f
1 1 1 1 1 1 15 2 5 2 53 15 6

/  

 

  98  13    91   144    .    

173 - )2(               .  OB OA  

  : 

  

  

   m3
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OBtan OB cm45 33  
 

n sin n sin sin1 2
245 1 2 302  

OAtan OA cm330 3 33 3  

AB OB OA ( )cm3 3 

  219  5    ( )  91   361     .  

174 - )4(                        
          )  (          

 .    

  86  3    91    211  5    ( )  91   395   
   .  

175 - )2(           x         
   x      )  :   (    

x x cm0 8 5 1 2 2/ gh  gh  B AP P  

  
  97  14    91    1411  1467     .  

  

176 - )1(      .             

P gh Pa3 213 6 10 10 5 10 6800/     :    
  
 
  

  219  6     91    1404  1406     .  

177 - )3(             :  m mm
V V V

V
V V m V V

V V m V V

1 2
1 2

1 1 1 1 1

2 2 2 2 2

1
31 1

3 3
2 2
3 3

V1
2
3

V

2
1
3 V2

3

1 2
1 2

21 2
3 3 3  

  103  13    91   1316     .  

178 - )2(                  .       
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-                    
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q q q C V C V C V1 2 3 1 1 2 2 3 3  
C C C V V

V V V
C C V V1

1 2 1 2
1 2 3

3 3
212 2
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1 2
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3 1 3 1
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179 - )3(         q4           q4     .  
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r r

q q

kq
E N / C
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kq
E E E N / C

r
1 2

2 1

9 6 51
1 2 1 2

1

52
2 2 112

2 2

9 10 4 10 36 10
10

1 18 102
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9
35 63

3 32 1 2
9 10
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   .  

180 - )1(         3    A         
     A  :  

A AV I V I A83 8 3  

:         r2 .( )   

  140  13    91    113  15    91    2755  2759   
   .  

181 - )2(       A B :                

A A

B B

A xRLR
A R B x

8
8

21 6 10 2
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/
/
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AI

AI I A I A I A7 2 4 5 0 5 7 0 5 3 5/ / / /   
:                  

            .  
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         I       I3  
          .     

  V R I

1
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I I

2

210
10 5
5

3
10 93 43 5 84
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183 - )3(                        :  
:              R1 :   ABV V V  

V R V
V RI V V V V

V R V
1 1 1

1 2 2 1
2 2 2

4 1 1 312 3 3  

V V
V V V V V2 13

1 2 1
1
4  

:     R1 R4       
R2 R3          .     

,
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VV RI I

V RI IV
1 1 1
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1
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  224  11     91  

184 - )2(                 )     
:             (     

 :                    
    .  

  240  6     91    3017  3020     .  
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R

7 30 12 10 8250 12 10 1202 2 0 1/ 
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    MN      ) I  B 
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  194  2     91      3140  3221     .  

187 - )4(         I t   :        
dI| tg
dt

8 4000 02| | / |  

dI| | L V
dt

0 05 400 20| | /  

  196  9     91   3177     .  
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A,C 3 4 12  

A,C Ct  

C Ct t s1
12 12  

  233  8     91     187   17         91    
  1705  1707      .  
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d d d
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/
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        )  (  
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/ /  
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3
3
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0
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L
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/
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(aq) (aq) (s) (aq)CaCl AgNO AgCl Ca(NO )2 3 3 22 2   
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2
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222 - )3(   .                 
)  (  (s) (aq)C H O C H O12 22 11 12 22 111 1   

)  (  (s) (aq) (aq)KNO K NO3 31 1 1  

)  (  (s) (aq) (aq)NaCl Na Cl2 2 2  
HF                      . HF       
          .  

   )   (  (l) (aq) (aq)HF H F1 1 1  
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                    :  .    
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        )  (  

223 - )1(                             
    .  
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11 0 52
/    
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226 - )3(                              
          .  (  )               .

                        .   
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   (G 0   .H T S  .      
        (  .  

     (B   q  .            
227 - )4(                        K     

 .   
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mol.L 10 1/  mol.L 10 21/  mol.L 10 1/  mol.L 10 21/     

x x x x     

x0 1/  x0 21/  x0 1/  x0 21/    
[CO ] xK x[CO] x

2 0 199 0 0980 1
/ //  

x mol.L 10 1 0 198/ /[CO ]2  
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        )  (  
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  :    
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        )  (  
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 :            
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