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31- A: “What are you doing?”  

B: “I ……….. about the physics problem. I ……….. it’s very difficult.” 

1) think - am thinking 2) am thinking - think

3) am thinking - am thinking 4) think - think

32- This book must be finished today. All of us know that we may lose our job if we fail, so we must work 

harder. ……….. what I am saying? 

1) You understand 2) Do you understand

3) Are you understanding 4) Did you understand

33- Which sentence is grammatically CORRECT? 

1) I’m needing a new cell phone, this one isn’t working properly.

2) Mary’s believing in Allah and it gives her hope during difficult times.

3) These days parents are not knowing how to solve problems like these.

4) I’m having breakfast at the moment, can we talk later that?

34- Yesterday, a ……….. called me and asked if I was interested in visiting Hawaii at a special price in 

February. 

1) tourist 2) travel agent 3) pilgrim 4) traveler

35- After spending a few days in the village, Miss Sullivan and I finally went to that beautiful beach. The beach 

was a true ……….. for us as it had a great view and was very relaxing. 

1) paradise 2) schedule 3) knowledge 4) shrine

36- I found Japanese people to be very ……….. because they were very friendly and kind to the visitors and 

guests. 

1) talkative 2) attractive 3) suitable 4) hospitable

37- He wants us to put more ……….. on improving the quality of what we make as we do on selling them. 

1) behavior 2) sense 3) belief 4) emphasis

38- Whenever my friends talk about their travel to Madrid, I remember that I had an exam and could not go. 

They had a lot of ……….. . I hope to travel there one day. 

1) tourism 2) entertainment 3) choice 4) attraction

39- After a long walk, we got to our ……….. tired and hungry. 

1) information 2) vacation 3) destination 4) suggestion

40- Unfortunately, I couldn’t hear him ……….. his story about traveling abroad. It was probably a true one. 

1) studying 2) observing 3) publishing 4) narrating

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. 

The Value of Knowledge 
)  Listening and 

Speaking(
Traveling the World  

  )Reading(
   87  106
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1( 80  2( 100  3( 120  4( 140  
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 )1(- ( )

151 -   . . . . .     . . . .     . . . .             .
1 (Fe  C200  atm4502( Pt  C450  atm200
3( Pt  C200  atm4504( Fe  C450  atm200
152 -             

1 ( 2 ( 3 ( (II) 4 ( 
153 -     

1 (          .  2 (     3/0      72/6    .
3 (      atm1     4/22  .   4 (                  .
154 -           . . . . . O2     V2  . . . . .      ) .1/0    .(

16(O g / mol)

P / atm P / atm
V L V ?

C C

1 2
1 2
1 2

12 31 12 31
2
27 327

1 (16 - 6  2 (16  - 4  3 (32  - 4  4 (32  - 6  
155 -        4   2 2(H O )   STP            STP 

 4/1      (O g.mol )116
H O (aq) H O(l) O (g)2 2 2 22 2 

1 (9/0  2 (7/1  3 (7/0  4 (5/0
156 -         

1 (            
 1  6  .

2 (              
         .  

3 (    .     
4 (        .   
  
  
  

         
          ) 1(     10 :   

  10         
       10  

      
  10       10   

15 
   

  

   +
   )

   
(( )  

  81  107

 
                            .  

         »  «.
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157 -                X     
1 (14
2 (15  
3 (16  
4 (17  

158 -   50   25/29           (Na ,Cl / : g.mol )123 35 5
1 (/0 5   2 (/0 253 (/1 54 (/0 75
159 -        

(                   .
(         70                .
(    5 .       
1 (1  2 (2  3 (3  4 (
160 -         500   20           800    25/1

    (H ,O ,Na : g.mol )11 16 23
1 (4/0  2 (25/1  3 (2  4 (5/2  

) 2(

161 -                     A B  C   
.   . . . . .  . . . . .  . . . . .   

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

162 -     
1 (           .
2 (              .
3 (           .
4 (.       
163 -                  

1 (   : C200      .
2 (   :4    17    .     
3 (              : .
4 (      : .  
164 -            . . . . . .              . . . . . .  d3 .   

1 (17  8  2 (15  83 (15  64 (17  6
165 -              

1 (  2 (     
3 (   4 (   

15 
    

    )
   (

  1  39

161170)2(-(  )     
   )2   (     10    .   

   171180)1  ( 21  22 .  

O O
| |

| |
O O

O X O X O

2
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1166 -  %         80 %       50 824         

)              (.(Ca ,C ,O : g.mol )140 12 16

CaCO (s) CaO(s) CO (g)3 2
1 (1  2 (2  3 (3  4 (4  
167 -               

»   . . . .            «
1 (  .         2 (.     
3 (      .       4 (  .    
168 -     

1 (  (II)             .  2 (          .
3 (             .    4 (      .    
169 -         

1 (2 6 -    -4 5 -   
2 (4 5 7 –   – 3 -  
3 (7 -  – 3 5 6 -   
4 (3 -  – 4 5 7 -   
170 -      

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

) 1(

171 -         STP       
11 12 16 14 32(H ,C ,O , N ,S : g.mol )

1 (N O2 C H3 82 (N H2 4 O2
3 (NO2 CO4 (N O2 SO2
172 -    2/11            H2  08/0      

(H ,Fe : g.mol )
Fe(s) HCl(aq) FeCl (aq) H (g)

1

2 2

1 56
2

1 (5/2  2 (5  
3 (10  4 (5/12  
173 -         8/10           CO2     8/4 

     )STP (.   11 12 16 27(H ,C ,O , Al : g.mol )

Al HCl AlCl H
CH O CO H O

3 2
4 2 2 2

2 6 2 3
2 2

1 (1  2 (5/1  
3 (2  4 (3  

15 
   
   +

 )     
(( )    

  81  107

 171  180   )1(-(  )   
   161  170       20  21       171  180 .  
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174 -                 

: H (g) O (g) ...2 2) 1(

: H (g) N (g) ...2 2) 2(

          (   .       

)  (1       (            .

    ( )    2   (          .

   (           )  2  .     (  

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

175 -     

1 ( 75                    .

2 (                 .

3 (                    .

4 (                .

176 -       Ag  2Ba             

1 (  –  2 (  –  

3 (  –  4(   –  

177 -            

                   ( .

 (.       

      (.     

   (100      27 .     

1 (4  2 (3  

3 (2  4 (1  

178 -             11kg.L     ppm256  .     

     (Al ,S ,O : g.mol )127 32 16

1 (0027/0  2 (0054/0  

3 (0018/0  4 (0009/0  

179 -     %  16   %     40      

1 (600 -400  2 (700 -300  

3 (400 -600  4 (300 -700  

180 -       500    a     243 612 10/ ×    a  

1 (4/2  2 (2/1  

3 (8/0  4 (4/0  
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289-             2     
1      (  2 .   
2.       (
3 (      2            .  
4     (  2 .   

   
290-              
1   (.   
2   (.   
3  )        (5     (     .
4  )        (5     (   .

 :  
291-        
1 (          ) (    
2 (   (           )   
3 (   (    )  .   
4 (      . 

 :  
292-          
1     (2 (3    5 
3  (5   10 4   (10 

     
293-         
1       (                      .
2    (  (        )    
3.                (
4.         (

    
294-            
1           ( .
2 (        .
3 (          .
4     ( .   

 
295-          
1.            (       )       (
2      (      
3      (                 .
4       (                  .

 
296-           
1  (     2 (3 (     4 (

   –  
297-                  
1      (      .
2  (
3  (
4  ( 

   
298-            
1  (   2                    (3  (    4 (
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x

y

9

1

4

2

1

2

 

    .     
 .     

  )1(  
  

41 -  »4«     ) ( 

 :   x , x
| x |

x , x
0
0  

  0x :  0 1| x | x x x ( )  
   :  0| x |   

0 1 1 1 1| x | | x | | | x | | | x |   

01 1 2x| x | x ( )   
( ) ,( ) , x

f (x)
x , x

1 2 0 0
1 0   

    :  

  
fR ( , ) { }1 0   

  )1      101  113(  
----------------------------------------------  

42 -  »1«     ) ( 
 -   f (x) x2 3  R    3[ , ) .  
 -   f (x) | x | 1

3  R    [ , )1
3 .  

 -   22y (x )  ( , ]0 .  
  ( )    :  3 2f (x) x   

1 3 1 2 1f ( ) ( )   
2 3 2 2 4f ( ) ( )   

1 3 1 2 5f ( ) ( )   
f ( )( ) f ( ) f ( )4 1 2 11 5 1 14 5 4 5   

  )1      101  117(  
----------------------------------------------  

43 -  »2«     ) ( 
 :  1 1 1| x | x   

x 1| x | x1 1   
  f :     

x

f (x) x x
x

2
1 1
1 1 1

1 1
   

f ( ) , f ( ) , f ( ) , f ( )1 0 1 0 2 1 2 1   
1 2 0 1 11 2 0 1

f ( ) f ( )
f ( ) f ( )

   
  )1      109  117(  

----------------------------------------------  
44 -  »1«     ) ( 

 f (x) :  .     

2
f (x) x

f (x) (a b)x (a b)x
   

1 1 1
0 2 2

a b
a ,b

a b
  

1 1 1 1f (x) xf ( ) g( ) g( )   
 g(x) :      

1 1 1 2 1g(x) g( ) g( ) g( )   
1 1 11 1 1 12 012 2 2 12 22

(f ( ) g( ))af ( ) bg( ) ( )
af ( ) bg( ) ( )(f ( ) g( ))

  

  )1      109  117(  
----------------------------------------------  

45-  »3«     ) ( 
                

      . :  
2 24 5 2 4 3 0: f (x) x n n n n    

( ,p)

( ,p)

n p
(n )(n )

n p

2

2
3 63 1 0
1 2

   

          2   .n 3   
p 6   .     

m m m m2 23 2 3 2 0  
m

(m )(m )
m

12 1 0 2  
   m n p  .   :  

2 1 2 4m n p   
  )1      109  117(  

----------------------------------------------  
46 -  »2«     ) ( 

( , ) ( ) a ( ) b a b1 0 20 1 1 1   
2 0 0 4 2 2 4( , ) a b a b   

a b
a a b

a b
1 3 3 1 22 4   

y x x (x )2 21 92 2 4
   

            . :      
  

[ , )9
4 :   

  
  

  )1      109  117(  
----------------------------------------------  

47-  »4«     ) ( 
1 2 3 34 3 1m   

y (x ) y x f (x) x2 3 3 3 11 3 11   
f ( ) f ( ) ( ) ( )2 1 3 2 11 3 1 11 5 8 13  

  )1      109  117(  

x

y

1
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6   6 !        .      
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6 5 2 720 240 480! ( ! )   
  

  )1        119  132(  
----------------------------------------------  

49-  »2«     )( 
                 

:               
3 3 5 3 3 5 3 3 3 32 21 1 2 2 1 1 3 1 2 2   
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  )1        119  140(  
----------------------------------------------  

50 -  »1«     ) ( 
       1 2 3 4 5 6  7     

:     
   2 :  

{ }
4 15 4 802  

     6 4{ , }:  
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3 25 4 1204 6   

  
80 120 200   

  )1        119  132(  
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AB M

4 2
12

2 0 1
2

      

| |y x x y d
( )2 2

3 1 4 1 2 34 3 2 3 4 2 0 53 4
   

  )2         2  10(  
----------------------------------------------  

52-  »3«     ) ( 

       :     
2 ,y ax bx c   

b
a a (I)

c. .
a a

4

2
  

( ) ( )21 1 2 2   

2
2

4 2 4 42 2(I) ( ) ( )
a a a a

  

a a a y x x
2 24 8 2 2 4 2   
b ac ( )( )2 4 16 4 2 2 32   

b xx ×( )a

y y
a ( )

4 12 22
32 44 4 2

     

  )2         11  18(  
----------------------------------------------  

53 -  »1«     ) ( 

60 2 20 30 202
( x)( x): S ( x)( x)   

S(x) x x2 10 600  
10 52 1maxx
( )

  

5 25 10 5 600 625x
maxS  

  )2         11  18(  
----------------------------------------------  

54-  »4«     ) ( 

2 3 1x x  
2 3 2 2 3 1x x (x )(x )  

x x x x x x2 22 2 2 6 1 6  
x x x x x x2 22 1 6 7 7  

  »4 «:  3 7 4 25 5   
  )2         22  24(  

----------------------------------------------  
55-  »2«     ) ( 

61 1 2 16 6 2
x

a
  

1 1 6 2 46 2 a a
a

  

1 2 14 2x x
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2
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  b     :  
  b      .  

x x x
x x (x )(x ) x x2

1 2 2 2 8 3 101 1 14 2 4 2 6 8
  

2 6 8 3 10x x x  
x

x x (x )(x )
x

2 69 18 0 6 3 0 3   

    3b   .:    
3 4 7b a   

  )2         19  24(  
----------------------------------------------  

56-  »3«     ) ( 
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  )2      26  30(  
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57-  »1«     ) ( 
        :  

6
12
18

AEDE || FB
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EB x

  

6 18 3612 x
x
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3BC EF   
  )2      33  46(  
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0 0 0 0180 90 40 50ˆ ˆˆABC BAC ACB
  )2      42  46(  
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59-  »2«     ) ( 

       f     .  
    :  .     

55 2 0 2 5 2x x x  
    1  2     .  

  )2      48  53  56(  
----------------------------------------------  

60 -  »3«     ) ( 
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 22 3(x ) :  
2 22 6 9 2 12 18(x x ) x x  

12 12 18 618
a

a b
b

   
  )2      48  51  56(  

----------------------------------------------  
  

  )1(  
  

  

61 -  »3«     ) ( 
f (x) ax b   

1 3

1 0
3 32 3 20

( , )

( , )

a b
b b

a b
   

a a f (x) x3 3 3 302 2 2 2   
    2 2fD [ , ]  f            : 

  
3 3 32 22 2 2f ( ) ( )   

3 3 92 22 2 2f ( )   
3 9
2 2fR [ , ]   

  )1      101  108(  
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64 -  »4«     ) ( 

  f    .  5f (x)   g   
 g(x) x.   

5 3 8 0 85 2 10A /   
  )1      109  117(  
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65-  »3«     ) ( 

f a b a b
a b a b

3 4 6 2 8
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a ba a b3 44 4 1 1   
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g b

a c c
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1

1

4 3

22

  

  
  

a b c d 3  
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----------------------------------------------  
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02
2 2x

y
f (x) ax bx c c   
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( , ) a b a b ( )2 2 4 2 2 2 2 2 2  
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b

1 2 1
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2 2f (x) x   

x
y
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67-  »1«     ) ( 
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a b

21 2 2 1 1
3
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a b a
y x x
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----------------------------------------------  
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 »1«   :.            
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         .  
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         .     .
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----------------------------------------------  
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              .  
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            .  
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) 2     10 11  36(  
 )1   40 53 77  78(   
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)  2     16 39 46  48 50  51 (  

  )1  17(  
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----------------------------------------------  
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!        
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)  1         53 77 78  88  90(   
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101-  »1«  ) (      

                
                 A B C  

D              .     
 )1       78  81(  

----------------------------------------------  
102 -  »3«  ) (      

 :     3 -31   ( )           
            .  

      :    .     
   :              

      ) (        .
    .    
     :                

               .  
 )1       82  86(  

----------------------------------------------  
103 -  »2«  ) (      

                
 .    :     

A v A v1 1 2 2   

D v d v2 2
1 24 4   

D cm,d cm
v v (cm/s)

D v d v
2 1

8 42 2
1 2 30   

v (v )2 2
1 18 4 30   
v v v v cm / s1 1 1 14 30 3 30 10   

(1)

(2)

             :     
cmA v ( )

s

3
2

1 1 8 10 1604     
 )1       82  86(  

----------------------------------------------  
104 -  »3«  ) (      

              
x A B   .   :      

A B A
x A B x

A B B
95 50 3 3 555 20 55

  
  x 8         :  

C08 3 55 11  
x ×( ) 03 11 55 88   

 )1      92  95(   
----------------------------------------------  

105-  »1«  ) (  
                  .

     AA      .  
 )1      95  99(  

----------------------------------------------  
106 -  »4«  ) (   

     L L T1           
     :     

L TL: T
L L

1
1 1

100 100 100     
/

K

/ T T C52 10
   0 2 5 0

1 0 2 2 10 100 100   

T T C0
2 255 100 155   

 )1      96  97(  
----------------------------------------------  

107-  »3«  )  (   
        .         

       6    :  
A (A ( ) T) T T1

16 2 6 6 400 2 800
  

     :      

cm3 34 3 2 323  r V3
1

4
3 V1   

V V ( ) T / cm3
1

13 32 3 0 12800   
 )1      100  102(  

----------------------------------------------  
108 -  »3«  ) (   

               
  .     C030      

      C050  C030   .  
 )1      104  107(  

----------------------------------------------  
109-  »2«  ) (   

                 
) C0100 (   :     
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P W

01 5 4200 100 20 80
800  

1 5 4200 80 700800 0 9
/t t s

/
   

 )1      104  107(  
----------------------------------------------  
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      V              

e     :    
1 1 1 2 2 2 0e ec ( ) c ( )   

               :  
e e× ( ) ( / )1000 4200 30 800 2500 11 4 0   

e C024   
 )1      109  112(  

----------------------------------------------  
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111-  »2«  ) (      
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 )2     2  4(  
----------------------------------------------  

112-  »1«  )  (      
           :      

d ( )d d

q q q1

20 41 100 5   

| q || q | F | q | | q | d
F k ( )

F | q | × | q | dd
21 2 2 1 2 1

2 1 1 2 2
  

(q q)q ( )
qq

215 5
12 4

   

%20 ( )5 25 4 11 14 16 5 5
   

 )2     5  7(  
----------------------------------------------  

113-  »2«  ) (      
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               .      A  
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2 2

2 22 2CA
kq kqF
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2
2

22 2
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DA BA

B,D BA DA

kqF F
a

kqF F F
a

  

2 2 2
2 2 2

12 2 22B,D CA
kq kq kqF F F ( )
a a a

  
        Q   q        

  :    22
2

2
2
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k | q || Q | k | q || Q |F

a( a)
  

    q  :      OAF F  
2

2 2
2 1 2 12 2 2 4
k | q || Q | kq Q( ) | |

qa a
  

      q  Q         

 :     2 1
2 4

Q
q

  
 )2     5  10(  

----------------------------------------------  
114-  »2«  )  (   

  .             
| q |E k E
r r2 2

1   

:    1 2
1 2

1 22 22 1
31 2

3 1
2

r cm,r cm
E E,E E

E r E( ) ( )
E r E

   

E NE E E
E C

3 1 4 12 44   
 )2     10  13(  

----------------------------------------------  
115-  »3«  ) (   

   M  q1  d    2q   d     
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          .                
q1 0 q2 0  :  

d
2

d

q q E2 1 2
E

M

1

< >00

   
k | q | k | q | | q | r

E E ( )
| q | rr r

21 2 2 2
1 2 2 2 1 11 2

   

dq q
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22 2

1 1

3
2 9 9
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 )2     10  16(  
----------------------------------------------  
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   q      O E2    :    

  :         

 :         

            x  y    :    

  
x

y

T
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C
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C
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C

5 5 5
1 2

5
1

5 5

2 2 2 9 10 2 10 16 10

2 18 10
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 )2     10  16(  
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117 -  »2«  ) (      
            :  

B A
B A

U UUV V V
q q

  

B A
( )V V V

5 5
6

13 10 4 10 45
2 10

  
 )2     22  25(  
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118-  »3«  ) (      
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       A BV V .  

 )2     16  25(  
----------------------------------------------  

119-  »4«  ) (      
                

                   .
    –   :     

2 1t E EW W K W K K   
          :       

2
1

1
2EW K | q | Ed mv   

/ d /19 3 27 1011 6 10 4 10 1 6 10 4 102   
0 05 50d / m mm   

 )2     20  21(  
----------------------------------------------  

120 -  »3«  ) (   
                   

             C4         
            
     C4          B 
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 )2     25  27(  
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121-  »3«  ) (  
                

     :     

  q | ne | / C12 19 75 10 1 6 10 8 10  
  2 1 1 1 1
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4 4: q q q q q q   

  
q q C / C7 7 6
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1 8 10 32 10 3 2 104  

 )2     2  4(  
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122-  »4«  ) (  
                  

     1 2
2

q q :  

  1 2
1 2

5 15 102 2
q q

q q C  

  q q q qF rF k ( )
F q q rr

1 2 21 2
2 1 2

  

  
F /
F
F F × %

F

10 10 100 4 1331 1 335 15 75 3 100
100 33

  

    33    .  
 )2     5  7(  

----------------------------------------------  
123 -  »4«    ) (  

  
  b bsin b cm130 24 2 4  

E12 E22
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b

a
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1

4 109 10 9 10
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2
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  a acos a cm330 2 34 2 4  

  | q || q |
F k × N

a ( )

6 6
92 4

24 2 2 2
6 10 1 109 10 45

2 3 10
  

  F i , | q | | q | F i24 343 245 45  

  | q || q |
F k × N

b ( )
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91 4

14 2 2 2
4 10 1 109 10 90

2 10
  

  14 90F j  
  4 14 24 34 90 45 45TF F F F j i i  

  4 90 90TF i j  
  2 24 490 90 90 2T T| F | ( ) | F | N  

 )2     5  10(  
----------------------------------------------  

124-  »2«  ) (     

  2
2

| q | E | q | rE k ( )
E | q | rr

  

  23 1 332 4 4
E q r( ) E E
E q r

  
 )2     10  12(  

----------------------------------------------  
125-  »3«  ) (     

    :  

  

  
A A

EE E E | E | E E E E

| q | | q | | q |E E k k k E
dr d( )

1 2

1 2 2 22

2

4

2

  

    :  

 

  

A

| q | | q | | q |E k k k E
dr d( )

E E E E E E

1
1 2 221

1 2

16 4

4
4 5

  

  5 5 2 52A
EE E / E  

 )2     10  16(  

126-  »2«  ) (  
                   

                 .
                     

       .  
  

  
  
  

  E:| F | mg | q | E mg   

  mg NE E
| q | C

3
4

6
10 10 10 2 10

5 10
  

 )2     18  19(  
----------------------------------------------  

127-  »2«  ) (  
      2q        

2q        1q         1q 

.    1
2

0
0

q
q

  

         2q      
    ) (        2q    

  1q :  2 1| q | | q |  
 )2     16  19(  

----------------------------------------------  
128 -  »1«  ) (  

               
    q          

                  
  . 

 )2     20  21(  
----------------------------------------------  

129-  »3«  ) (  
  2 1E: U K (K K )     

  v
EK

U K mv1
1
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2 20

1
2  

  3 2 31 0 1 10 10 5 102EU / J  

  EU
V

q q

35 10100 100  

  
3

55 10 2 5 10 25200q / C C  
 )2     20  25(  

----------------------------------------------  
130 -  »1«  ) (  
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 ) 1(  
  
131-  »3«  )  (      

              
  .         .  

                :  
bW F   

gV mg   
 V m   

 V    V     
31 6 3 V   

3216 723 cm V   
3216 72 144cm   –  =      

 )1       78  81(  
----------------------------------------------  

132 -  »3«  ) (      
               

                    .
(    )          .    

      .           
m g / kg5 0 005   

0 05W mg / N F   
F / /P A P

A cm2 4
0 05 0 05

50 50 10
 F   

P Pa10   
 )1       82  86(  

----------------------------------------------  
133 -  »1«  ) (      

  )1         (          .
90W N )   .2           (

            .N10  .  
80 90 10b b bW F F F N    

           3V a    
8       .              

            8     .
     8 8 90 720W W N    .  

                 
     .             

   .  8           8 
         8   .  

 8 8 10 80b bF F N   
         :      

720 80 640bW F N        
 )1       78  81(  

----------------------------------------------  
  

134 -  »2«  ) (   
           

 :      

T , F 9273 325   

: T F / C09273 32 301 255    
F: F F F F F9 932 32 405 5

    

: F /341 25      ,F   
 )1      92  95(  

----------------------------------------------  
135-  »1«  ) (   

                  

    :  
L cm, /

C
T C

L L T
5

1
0

11 2 5 10
1 40 20 20   

L / cm / mm5 41 2 5 10 20 5 10 0 005   
       005/0          

 25      × / / mm25 0 005 0 125  
   .     

 )1      96  97(  
----------------------------------------------  

136 -  »2«  ) (   
          :    

1 1 2 2 2 1 2 13L L L L m L L L L   
LL L L T L T
L

   

3
L

L
      L L m L

L
3 3   

 )1      96  97(  
----------------------------------------------  

137-  »1«  )  (   
 :         

( / ) / K5 5 13 3 1 2 10 3 6 10   
               

                                                  : V V ( ) T0    
         .      

:     
V ×( / ) / cm5 31000 10 3 6 10 50 3 2   

 )1      100  102(  
----------------------------------------------  

138 -  »4«  ) (   
 .          (  

 .       (  
                 (   

  .      0QQ C
C
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        :  

QQ mc
m c

0   

     ( Q(J)Q C C
(K)

       

SI J
K

       Q(J)Q mc c
m(kg) (K)

  

    SI  J
kg.K

  .  
 )1      104  107(  

----------------------------------------------  
139-  »1«  ) (      

         Q mc T     
   12A A T      .T    

          Q      :  
A / AQ mc T Q mc T

A A T A A T
10 0004

1 12 2   

m kg,c J/kg. C

C

Q mc
/ A A 6

1 400
12 101 10 0004 2   

Q /Q J
/

3
6 6

1 400 0 0004 400 40 100 0004 2 2 10 4 10
   

Q kJ40   
 )1      100  107(  

----------------------------------------------  
140 -  »4«  )  (     

 .         
Q Q Q ( )

(mc ) (mc ) Q

0 1
0

    
    

   

 :             
m V ) kg6 21000 540 10 54 10  
m V ) kg6 22700 500 10 135 10    

)    1 :  (  
2 254 10 4200 30 20 135 10 900 30 50

0
( ) ( )

Q   
Q Q J22680 24300 0 1620       

 )1      104  112(  
----------------------------------------------  

        
  
141-  »3«  ) (     

              .   
                   

                   

       A BF F         .
           :B AN N  .  

A B

net
F F

A B

F

N mg F N N

0
   

   
 )1       78  81(  

----------------------------------------------  
142-  »4«  ) (  

 :        
10 0 12 2 2 2

3
3 0 1 3 10r cm / mA r A ( / ) m  

       
3m

s
     .  

3 31 10
1 60

300 L m

min s

L
min

     
3 3 3

3300 10 5 1060
m m

s s
     

       :      
mAv ( )× v v
s

3 2 15 10 3 10 6     
 )1       82  84(  

----------------------------------------------  
143 -  »2«  ) (  

     :     ( )     

1 2
1 2

0 1001 1
20 1002 1 2 1

0 20 0 8 20100 0 100 20

C C
x x

x x
x x
x x /

  

               )  25   
:     (  

250 8 20 0 8 25 20 40Cx / x /  
 )1      92  95(  

----------------------------------------------  
144-  »2«  ) (  

                      
  :     

AB B AL / m L L /3 3
2 2 20 8 10 0 8 10  

3
0 01 1 0 8 10B B B A A AL ( ) L ( ) /

  
0 0

6 6
2
1 112 10 20 10

A B A B

A B

L L m

C C

  

6 6 32 1 20 10 2 1 12 10 0 8 10( ) ( ) /  
// C

36 3
6

0 8 1016 10 0 8 10 50
16 10

 
 )1      95  98(  

F N
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145-  »3«  ) (     
                 

    312cm        .  
3 4 1

1 1000 1 8 10
1 1 80

4 3
1 1000 1 8 10 80 14 4

V cm / K
C

V V

V / / cm
  

 :         314 4 12 2 4V / / cm  
3

1 1000
1 80

3 V cm
C

V V  

5 12 4 1000 3 80 10/
C

  

 )1      101  102(  
----------------------------------------------  

146-  »3«  ) (     
    3kJ  :       

W 3 3000
1 60

3000 5060
Q kJ J

t min s
Q JP P
t s

  

               180s  10 C   
35 C      :     

1 2

50 180
2 1

500 10 35

50 180 500 35 10 0 4 400

P W t s
J

c C C
kg C

P.t mc( )

m ( ( )) m / kg g

  

 )1      104  107(  
----------------------------------------------  

147-  »3«  ) (     
            .          

         )         
   (.   Q

mc
  1R R     

              .  
 )1      96 97  104  107(  

----------------------------------------------  
148 -  »3«  ) (     
                

   :  
m J

v c
s kg CK Q mv mc

C

0 100 100
2

0 0

2

1
2

1 100 100 502

  

 )1      104  107(  
----------------------------------------------  

  

149-  »3«  ) (  
:             

      :  

e

net

e e

m m C m m C
C

Q Q Q
m c ( ) m c ( )

mc ( ) mc ( )
c

/
c

1 1 2 2

1 2
1 1 1 2 2 2

100 2 5
20

1 2
1
2

0 0
0

20 100 2 20 5 0
3 0 3758

  

:                 
   :    

1 1 2 2

1 1 1 2 2 2
1 1 2 2

100 2 5
20

1 2
1 2

1
1 2 1 2

2

100 2 520 2
320 40 100 10 0 3758

e

e

m m C m m C
C

m c m c
m c m c

mc mc
mc mc

c
c c c c /

c

  

 )1      109  112(  
----------------------------------------------  

150-  »2«  ) (  
:                

:       

e

net

e e
m V

e em V

V L C
c c V ?L C C

Q Q Q
m c ( ) m c ( )

V c ( ) V c ( )

( ) V ( ) V L

1 1 1
2 2 2

1 2 1 1
1 2 2 2

1 2
1 1 1 2 2 2

1 1 1 1 2 2 2 2

100 60
14 37

2 2

0 0
0

0

100 37 60 37 14 0 100

  

:                    
          :     

eC C C
e V L V ?L

V V
V V

V
V V

V
V L

1 2
1 2

60 14 371 1 2 2
1001 2

2
2 2

2
2

100 60 1437 3700 37 6000 14100
100

  

 )1      104  112(  
----------------------------------------------  
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  )1(    
  
151-  »4«  ) ( 
                 

Fe    450 C     atm200 .    
 ) 1      87 ( 

----------------------------------------------  
152-  »3«  )  ( 
              :  

: Al (SO ) /2 4 3
3 1 52    

: NH OH4
1 11     

: Fe(NO )3 2
2 21  (II)    

: Ca (PO )3 4 2
2
3    

  )1       98  99( 
----------------------------------------------  

153-  »4«  ) ( 
    :    

 »1 :«            .  
 »2 :«             
          .  
 »3 :«       atm1     

4/22  .     
  )1        81  84( 

----------------------------------------------  
154-  »3«  )  ( 
   O2   32      .  

gO/ mol× × gO
molO

2
2

2

320 1 321 1  ?gO2 10   

           :    
V V
T T

1 2
1 2

   

T K
T K

V
V L

1
2

2
2

27 273 300
327 273 600

2 4300 600

   

  )1        81  84( 
----------------------------------------------  

155 -  »1«  )  ( 
  STP :  

mol O / LO
?LO molH O × × / LO

molH O molO
2 2

2 2 2 2
2 2 2

1 22 44 44 82 1
   STP :  

molO gO LO
?LO molH O × × × / LO

molH O molO / gO
2 2 2

2 2 2 2
2 2 2 2

1 32 14 45 72 1 1 4
   

       9/0  .    
   )1        81  85( 

----------------------------------------------  
156-  »4«  )  ( 

                      
 .    

    :        
Na PO (aq) CaCl (aq) Ca (PO ) (s) NaCl(aq)3 4 2 3 4 22 3 6    

    :  
1 (1  11   .( )  
2        (Ca (PO )3 4 2 2  3 

              Na PO3 4  3   1   
CaCl2  1  2   .( )  

3   (              
                

  .( )  
  )1      95  97 ( 

----------------------------------------------  
157 -  »3«  ) ( 
           :  

:O: :O:
| |

| |
:O: :O:

: :O X O X O

2

  

      –         =  
( X ) ( ) X2 2 42 56 6   

  16  6    .  
  )1       99  100( 

----------------------------------------------  
158-  »2«  )  ( 

/ g NaCl mol NaCl× ×
g / g NaCl

29 25 1
 100 58 5 ?mol Na g50   

mol Na× / mol Na
mol NaCl
1 0 251  

  )1     103 ( 
----------------------------------------------  

159 -  »3«  )  ( 
     106           .  

  )1     106 ( 
----------------------------------------------  

160 -  »4«  )  ( 
 :    

   20 100500 ×    
gNaOH100       
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 :    
nM n / × / molNaOH
V

1 25 0 8 1   
g NaOH?gNaOH mol NaOH × gNaOH

mol NaOH
401 401

   

/100 2 540     

  )1       103 106  107( 
----------------------------------------------  

  

 ) 2(   
  
161-  »3«  )  ( 
        4     A B  C       

       .  
  )2  4 ( 

----------------------------------------------  
162-  »4«  ) ( 

                 
                 . 

       .         
  )2  7( 

----------------------------------------------  
163 -  »2«  ) ( 

 »1 :«    C200       .  
 »3 :«              

    .  
 »4 :« ( Sc)21           .   

  )2    13  16( 
----------------------------------------------  

164-  »2«  ) ( 
         18       .   

 K19  Cr24  Cu29         
  .                 

 8  Cu29  Zn30  Ga31  Ge32  As33  Se34 
 Br35  Kr36   d3  .   

  )2    14  16( 
----------------------------------------------  

165-  »4«  )  ( 
               

                
 .        

  )2    20  21( 
----------------------------------------------  

166-  »1«  ) ( 
  CaCO3  x        CO2   

           :  

gCaCO
×

gCaCO
3
3

80 (    )  
100 ( )  ( )x× gCaCO3

310    

molCO gCOmol CaCO× × ×
mol CaCO molCOgCaCO

2 23
3 23

1 441
1 1100

  

× xgCO2

  

50 176100   

x x x310 176 824 1       
  )2    22  25( 

----------------------------------------------  
167-  »1«  )  ( 
                .

   .        
  )2  23 ( 

----------------------------------------------  
168 -  »4«  ) ( 

   :     
 »1 :«  (III)     .           
 »2 :«         .  
 »3 :«              

 .           
C H O (aq) C H OH(aq) CO (g)6 12 6 2 5 22 2   

  )2    20  25( 
----------------------------------------------  

169-  »4«  ) ( 

1

2

3

4

5

6

7

8

9  
 :  3-  – 4 5 7-      

  )2    36  39( 
----------------------------------------------  

170-  »4«  ) ( 
                  

     .   
  )2    29  36( 

----------------------------------------------  
 ) 1(   
  
171 -  »1«  )  ( 

/ L
   
22 4      STP  

      ( g.mol )CO1
244   

    N O2  C H3 8   :    
N O g.mol ,C H g.mol1 1

2 3 844 44    
  )1        81  83( 
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172-  »2«  )  ( 

 Fe(s) HCl(aq) FeCl (aq) H (g)2 22   
mol Fe?LH / gFe×

g Fe
mol H gH LH

× × × LH
mol Fe mol H / g H

2

2 2 2
2

2 2

111 2 56
1 2 1 51 1 0 08

   

  )1        84  85( 
----------------------------------------------  

173-  »3«  )  ( 

 

mol Hmol Al?mol H / g Al × × / mol H
g Al mol Al
mol CH

?mol CO / g CH ×
gCH

mol CO
× / mol CO

mol CH

2
2 2

4
2 4

4
2

2
4

3110 8 0 627 2
14 8 16

1 0 31

   

/ × /
/ × /

0 6 22 4 20 3 22 4    
  )1        83  85( 

----------------------------------------------  
174-  »3«  ) ( 

: H (g) O (g) H O(l)  
2 2 2     2 2  ) 1(  

  : H (g) N (g)   
2 2       ) 2(  

) 2:    (  
H (g) N (g) NH (g) 

2 2 3 3 2   
   :  
 »:«                 
       2  .  
 » :« »1 «         

          .  
 » :«          »2 «         
              .  
 » :«     )  2  :     ( ) (  

   3      .  

|
H

: N N : H N H   

  )1        86  87( 
----------------------------------------------  

175 -  »4«  ) ( 
         (Cl )  .  

  )1       92  94( 
----------------------------------------------  

176-  »1«  ) ( 
      Ag  2Ba        

       (Cl )   (SO )2
4  

   .  

Ag (aq) Cl (aq) AgCl(s)

Ba (aq) SO (aq) BaSO (s)

     
2 2

4 4
     

   

  )1       96  97( 
----------------------------------------------  

177-  »4«  )  ( 
 .   ( )    

 .             
  )1       100  101( 

----------------------------------------------  
178-  »3«  ) ( 

Al (SO ) Al SO3 2
2 4 3 41 2 3   

ppm ×

xgSO
× x / gSO

g

6

2
6 24

4

   10   

256 10 0 2561000

    

mol?molSO / gSO × / mol SO
gSO

?mol Al × / / mol Al

2 2 2
4 4 42

4
3 3

10 256 0 0027
96

2 0 0027 0 00183

   

  )1       102  103( 
----------------------------------------------  

179 -  »3«  )  ( 
g
g

 160
 840

  1000 %  16   

g
g

 40
 60

100 %   40   

 g
× g

g
 100  400 40

 g160  ?g  
 g1000 400 600  ?g   

   400 %  40  600  .      
  )1     103( 

----------------------------------------------  
180 -  »1«  )  ( 
       Al (SO )2 4 3  :  

?mol Al (SO ) / × 24
2 4 3 3 612 10   

mol Al (SO )mol ×
mol/ ×

2 4 3
23

11
5 6 02 10

 

/ mol Al (SO )2 4 31 2  
n /M M / mol.L
V /

11 2 2 40 5   
  )1       106  107( 

----------------------------------------------  
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