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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. 

61- After a long discussion, I could not persuade my brother not to sell his car … trade 

it for a new one. Finally, he said, “what I do … how I do it is none of your business.” 

1) or / so  2) and / but  

3) but / so  4) or / and  

62- A: Why don’t you take the Saint Jones Street to the downtown? 

B: It is very busy right now, and the street … by the traffic.  
1) closes  2) closed 

3) has been closed  4) will close 

63- I think Benz is … car in the world because it is … than any other car I have ever seen.  

1) the best / more reliable   2) better / the most reliable 

3) the best / the most reliable  4) better / more reliable  

64- They believe that there aren’t nearly ... people in the village today as there were a few years ago.  
1) more than many  2) as many 

3) most  4) less than 

65- These books are very valuable, but more importantly they are of great importance to the 

international cultural ... .  
1) principle  2) responsibility 

3) heritage  4) belonging  

66- The new book compares and … the various methods used in teaching a language  to the learners 

in advanced levels.  
1) combines   2) contrasts 

3) completes  4) donates 

67- Travelling has become … by the use of a variety of vehicles on land and seas as well as in the air. 

1) grateful  2) absolute 

3) hard  4) comfortable 

68-  The virus may reappear repeatedly in school buildings until there is either a vaccine or … testing.  
1) periodic  2) classic 

3) basic  4) artistic  

69- After a week on the run, one of the bank robbers who shot one of the bank’s guards dead decided 

to  … himself up to the police, but he was killed by his colleagues.  
1) give  2) wake 

3) look  4) pair 

   1  3
3  

Sense of Appreciation 
  

 1  
 34  41 

  1  
Saving Nature  

Wonders of Creation  
The Value of 
Knowledge  

  

 1  3  
 15  95 
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70- Laboratory … showed that noisy places and a change in the daily program can cause sleep 

problems. 

1) inventions  2) medicines 

3) experiments  4) diseases  

71- I was hoping to see a beautiful view of Mt. Fuji, but ... it was completely hidden behind clouds.  

1) generously  2) luckily 

3) peacefully  4) unfortunately 

72- I am very happy to hear you have successfully passed the tests. As one of your close friends, I feel 

very ... of you.  
1) willing  2) enjoyable 

3) ordinary  4) proud 

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. 

A long, long time ago, two brothers lived in a village. They were both farmers and grew grain (the 

seeds of crops such as corn, wheat, or rice that are used for food).  The older brother had many 

children to feed, …(73)… . The younger brother also had a big family to look after. Although the 

brothers were poor, they lived happily. 

    One year, a drought hit and the corn did not grow well.  The brothers …(74)… their small harvest 

and stored the grain in their barns (large buildings for storing crops).  That night, the older brother 

could not sleep. He was worried about his brother. Would he have enough grain to feed his family? 

At last, the older brother got out of bed. He went to his barn and filled a bag with grain.  Then he 

went silently to his brother’s house and secretly added the grain to his brother’s barn. 

   Every night he did the same thing. He took some of his own grain and added it to his brother’s 

store. But, …(75)… he noticed something strange. His pile of grain never looked smaller in the 

morning. 

   One night he decided to find out why. After it had got dark, he hid near his barn and watched. At 

last, a man approached with a  bag of grain. At first, he did not know who it was.  Then he was 

…(76)… to see his own brother. Every night the younger brother had done the same thing – taking 

grain from his own pile to give it to his brother.  

73- 1) and had he very little money 2) but had he very little money 

3) or he had very little money          4) so he had very little money  

74- 1) regarded  2) collected 3) preferred 4) replaced  

75- 1) by the way  2) by the time 3) after a while 4) for quite a long time  

76- 1) wonderful  2) amazed 3) interested 4) hopeless  
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PART C: Reading Comprehension 
Directions: Read the following passage and answer the questions by choosing the best choice (1), (2), (3), or (4). Then mark the correct choice 

on your answer sheet. 

In a recent study, it was found that nine out of ten drivers felt angry toward other drivers. Anger on 

the road seems to increase, and this may be due to three main factors. First, there are more cars 

today on the road competing for space. In this situation, a person who should meet a friend but is 

caught in traffic may feel upset. Soon this stress results in an outburst of anger in various forms, 

including getting out of the car and attacking other drivers. A second factor may not be the traffic, 

but a single car. Two major responses to stress that evolve in our brain are fight and freeze. Of these 

two responses, only one, fight, is available to the driver who is caught behind a truck on the road. 

Another factor may be that people are not as respectful as they were in the past. A person who is 

worried about getting to work, getting the report ready, and meeting the boss seems to forget how to 

be polite. Here, other drivers become the enemy and the car is the weapon. 

   Drivers should consider a plan of action against anger on the road. An attack of road anger will not 

get the driver any farther down the highway, but could result in serious health problems. One could 

leave home earlier or make arrangements with the boss to arrive between two fixed times. This could 

give the driver twenty to thirty extra minutes for unpredictable problems.   

77- Which of the following is the best title for the passage? 

1) Recent Studies on Anger on the Road 
2) Factors Causing Anger on the Road 

3) Health Problems and Road Anger     

4) Major Responses to Stress Evolved in the Brain 

78- The underlined phrase “due to” in paragraph 1 is closest in meaning to … . 

1) depend on  2) deal with 

3) because of  4) based on 

79- All of the following are mentioned as factors causing road anger EXCEPT … .  

1) angry bosses   

2) time pressure to get to work 

3) being disrespectful  

4) space limitation on the road 

80- Which of the following statements is NOT true? 

1) To avoid road anger, drivers can give themselves extra time to get somewhere.  

2) There are actually two responses to stress that evolve in our brain, fight and freeze.  

3) Stress is one of the factors which can make drivers get angry on the road. 

4) The writer does not suggest any solutions to the problem of anger on the road. 
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3( 0 16/     4 (/0 28   

132 -       600N       0v        .      
     N1100                    

           )   (.      

1( 

v

t0

-v
0

  

  2 (

v

t0

-v
0    

3( 

v

t0

v
0

  

  4 (

v

t0

v
0

  

  

133-             1500kg        22 m
s

      8000N  

            .0 2/            

    )Ng
kg

10   (.       

1( 1000     2 (200   
3( 100     4 (2000   

134 -                           
    )  (.   

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

135-       2kg     F               
  0 4s /  0 1k /   .            F    

                10 N(g )
kg

   

1( 7 5/     2 (4 5/   
3( 2 5/     4 (/1 5   

3 -    :  35  48   : 15 

F
�

2kg

F
�

(1)

F
�

(3)

F
�

(2)

m
m

m
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136 -           cm0 10    100 Nk
m

     F     

        .      F               

)   0 5s / 0 2k /  10 Ng
kg

( 

1( 100   
2 (50   
3( 75   
4 (25   

137-     50g      35 10 kg    .         22m / s   

                 10 N(g )
kg

   

1( 0 4/   

2 (0 2/   

3( 0 6/   

4 (0 3/   

138-         45kg           1F 2F  3F     .   
           0 6/  0 3/              

   SI   10 N(g )
kg

   

1( 250 500i j     

2 (i j250 500   

3( 150 4500i j     

4 (150 500i j   

139 -     3 m
s

         x    .        SI 

  20 15p t               

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

140 -      7 5/  SI      69       .    
  SI   

1( 4     2 (9   
3( 16     4 (25   

15cm

m

F = N300

1

x

y

F = N50

3

F = N50

2

2kg F
�
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141-              .             

      

1( / mm / mm1 4 0 3     2 (mm / mm14 2 5   

3( / mm / mm1 4 0 25     4 (mm mm14 3   

142 - 500             .40               

             31 g )
cm

JA  g( /
cm30 8gÄ   

1( 1   2 (4
5   3( 10

11   4 (19
20   

143 -           / kg0 2   m
s

4   A           .

   B               B   A      )

   (.   

1( /3 2     

2 (/3 2   

3( /1 6     

4 (/1 6   

144 -      kg220      m / s20              

   030      . kW30         

       N(g )
kg

10   

1( 4   2 (8   3( 10   4 (12   

145-              

1(         2    (  

3(        4   (    

:   
     )    1)   (2 ( )              1)    (2) (     .   (  

1-    /   /  /   :  1  140   : 15 

A

B

0 1 2 3 4 5

cm
76
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146 -       cmHg80     .        50       

                         )

(.       

1( cm10   .    2 (cm10   .  

3( cm40   .    4 (cm40   .  

147 -         .                       

    /93 75%              

1( 1
4     2 (15

4   

3( 15
16     4 (1

16   

148 -     cm350  cm349    C020      .         C070 

            )5 11 10 KýoË  3 11 10 KÍÄI¶( 

1( 375/2  2 (375/1  3( 45/2   4 (  

149 - 4    C0100                      )2268V
JL
g

 

336F
JL
g

  04 2 Jc /
g C

JA(  

1( 27     2 (28   

3 (32     4 (18 5/   

150-         

   (             .  

.       (  

 (  .         

       (    .  

1(     2 (  

3(     4 (  

خروج�

وريالودي

گاز

ج�وه

30cm

ج�وه
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151 -      SI   x t t
3 43       x       t  

  .         SI           

1( 3m / s  m.s     2( 3m / s  m / s   

3( 3m s  m.s     4(3m s  m / s   

152-              

 (daA mA6 210 10     (dm nm610 100  

 (kg Tg61 10     (Gm pm22 210 10  

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

153-             1/8         2     A   

      .       B             

               

1( 25  .       2 (25  .     

3 (33  .       4 (33 .     

154-          .        A          

 C      B ) sin °37 0/6        (. 

1( 3     2( 2 3
3  

3( 2 3     4( 3
3   

155-               .    A   Pa4000     

   B )           (cos /37 0 8  

1( 1000    2( 2560   

3 (1600    4 (1920  

) 1(   : 15 

C

B

A
37°37°

16°16°

1
/
8
m

20 cm

B

6
0
c
m

2

m

F

A
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156-      .                        

             ( g / cm , / g / cm )3 31 13 6½¼Ã]JA 

1 (5/4    2 (9/4  

3 (4/5    4 (4/9  

157-           ) 313 6/ g/cm210g m/s (.   

1 (5    2 (81  

3 (6800    4 (106800  

  

158-       8        3    .       

       
1 (280    2 (253  

3 (7    4 (305  

159-                                 .    
6 112 10 K        200 C           

1 (24/0   .    2 (24/0   .  

3 (48/0   .    4 (48/0   .  

160 -            4       27      .   

      87                 

       ) cm25  510  g m/s210 (.   

1 (2    2 (3  

3 (6    4 (7  
گاز
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161-       2nC          .         
   6nC  191 6 10(e / C)  

1( 105 10     2 (102 5 10/   
3 (195 10     4 (192 5 10/   

162 -            

 (                .  
.             (  

 (                 .  
     (                  .  

1( 1  2 (2  3 (3  4(  4  
163 -    B AV V      

1( 12   
2 (8   
3 (4 3   
4 (4   

164 -                 d   .          
         L              3     

    4       .L
d

   

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

165-        40cm    21 7/ cm  A5          
    )     81 7 10/ .m  (.    

1(     2 (32 10   
3 (42 10     4 (52 10   

166 -                          

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

:   
     )    1)   (2 ( )              1)    (2    ) ( .   (  

2 -   /    / :  1  108   : 15 

A
�= V5

R =2�
1

R =4�
2

R =6�
3

r=0

AB

C

3cm

60

4/5cm

12V

+ -

0
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167 -           A   B         2R      

       

1(       2   (  

3   (    4   (  

168-           8         2      

  1         8   

1( 1
8   2 (1

4   

3 (9
8   4 (5

4  

169 -     ABCD   2A       .           

   4mT        )20AB cm 5BC cm  10CD cm( 

1( 48 10      

2 (48 10    

3 (428 10      

4 (428 10    

170-                           .  

         . . . . . .                    

                   . . . . . .   . 

1(       

2 (   

3 (   

4 (    

�
R

2

R
1

A

Br=1�

10cm

C

A

B

D

B
�

�

2�

r

8�

1�

R

R

S

N
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171-  ( )                     

1     (     .    
2     (D   C    D   C   .  
3   (A    B           A    C   

     .  
4   (B    C           A    D   

      .  

172 -             .     q2 .  Q
q

    

1(2 2     2(4 2  

3(2 2     4(4 2   

173-                    . M N 
             
1 (    2  (  

  

3  (    4  (  

174 -       cm2600           ./ C1 2       

               F( )
m

12
0 8 10   

1(/ 62 5 10    2( / 22 5 10  

3( / 122 5 10    4( / 92 5 10  

175-    A 2     B     1
4  B      .A 5 

   B         

1 (5  2 (10  3 (40  4 (80   

 )2(   : 15 

    
A 
B 
C 
D 

    

N

M

_

+
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176 -                              
       . 

11 (50    2 (40  

3 (16    4 (32    

177-                     (    )     
   
1 (-     

2 ( -   

3 ( -   

4 (-   

178-              120  .             

             

1 (75    2 (150  

3 (192    4 (320  

179 -    AC       g10       B     T0/25     

    . A2  C A            (g N/kg)10    

1( 2/0    2( 4/0  

3( 6/0    4 (3/0  

180-      CD   cm20        B   T0/02      

           A10  C  D       .        

  B       .  . . . . . .  

1  ( .    2 (08/0    .  

3 (04/0    .    4 (08/0    .  

�
1
=12V

r
1
=1�

R
1

R
2

A

k

A B

�
2
=2V

r
2
=1�

V
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Al

Cu (aq)
2+

 
181 -     

11(        .           
2 (           .  
3(                    .  
4 (.           

182-               

 O2   Zn2 .   
            . 
     2         2 )       ( . 
                           

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

183-                
»     Al  . . .  . . .      . . .         . . .   

       .«  
1(   -  - - 2      
2 (   - -  - 2  
3(   -  - - 6      
4 (   - -  - 6  

184 -          

Zn(s) NO (aq) H (aq) Zn (aq) NO(g) H O(l)2
3 2   

1 (     pH   . 
2 (          13 . 
3 (           . 
4 (           .  

185-     
1                ( .  
2             ( .  
3   (     (II)     3   6       .  
4       (     (II) .           

186-            (II)                . . .  . . . 
  . . .  . . .    . )          . Zn ,Cu : g.mol 165 64 ( 

) (.        
   (          (   

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

3::        37  44   : 10 
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187 -               
  CuSO4   C020        

    

  (          
 (II) .       
 (    (II)         .  
 (   Zn (aq)2 .  
 (    (II)         Zn      . 

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

(Cu ,Fe , Al ,Zn : g.mol )164 56 27 65  
 :        (Al Zn Fe   

 :             (Al Fe Zn   
 :     (Zn Al Fe   

  (   :         Al Fe Zn  

1( 1  2 (2  3( 3  4 (4  
189-                 /0 1    

   (Zn , H ,Cl / : g.mol )165 1 35 5(log / )2 0 3   

1(     9/3   12/0        .      

2 (        .  

3(    mL500    3/1   pH  1  5/1  .      

4 ( Cl            .  

190 -      5   C025  (II)           050 C    .   
56 7/           40           
                )         .

     .     / J.g .K1 14 2    11g.mL (. 
1

4 2 4 32 3 3 27Al(s) CuSO (aq) Cu(s) Al (SO ) (aq) (Al g.mol )  

1( 500   2 (1000   3( 1250   4 (2500   
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191-         

   (Fe .            
                  (.      

                 ( .  
  (                  .      

1( 4  2 (3  3( 2  4 (1  
192 -       : 

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

193 -             

1 (     C0200.         
2 (         .            
3 (     .        
4 (                .     

194 -     

1 (              .      
2 (        2CO            .   
3(        .               
4 (        200 .           

195-        

    (             .  
    (2CO .             

        (50        .  
   ( 2CO     .       

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

:   
         )1  ( )2 (               )1   ( )2    ) ( .   (  

1:+       +    :  1  107   : 10 

www.konkur.in

forum.konkur.in



 3-  30  99        26  

196 -                            
  3ClO  

NCl ,SOCl , BrO , NO Cl3 2 2  

1 (1  2 (2  3( 3  4( 4   
197 -   STP       20 2/               

         )      .   
139 14 16 12 1K , N ,O ,C , H : g.mol(  

)      (.  KNO (s) KNO (s) O (g)3 2 2   

C H OH(l) O (g) CO (g) H O(l)2 5 2 2 2  

1 (24/2  6/4  2 (48/4  6/4  3( 24/2  53/1  4 (48/4  53/1  

198-        : 

1 (            2N  2H .      

2 (                .      

3(  2N               .  

4 (               .   

199 -     

1 (               .    

2 (    Cl                .  

3(              .  

4 (        .     

200 -           200ppm .    kg.L 11         

    )2 140Ca g.mol      0 0001/ .    ( 

1( 
50

150

mL

mL

   2 (
50

150

mL

mL

   3( 
50

150

mL

mL

   4 (
50

150

mL

mL
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A يونهاي  اگر تعداد  الكترون -201 2 توانند ايزوتـوپ اتـم    هاي زير مي يك از اتم آخرين گروه جدول تناوبي باشد، كدام ةبرابر شمار

A                              باشند؟B C D E F33 45 32 40 41
16 21 16 20 20   

1 (C ،E  وF   2 (E  وF   3 (B  ،D  وC   4 (B  وD   

nبا اعداد كوانتومي هايي هاي موجود در زيرلايه مجموع تعداد الكترون كدام گزينه،در  - 202 ) l)و 3 1  وn ) l)و 3  با بقيـه   2

   چهارم جدول تناوبي هستند.) ةاز دور هامتفاوت است؟ (تمامي عنصر

1 (A 2  2 7از گروه (B 3  3  8از گروه (C  4  6از گروه (D 2  9از گروه  

   است؟   نادرستبا توجه به شكل زير، چه تعداد از موارد بيان شده در مورد شكل  -203

اتمي يافـت   صورت تك آ) كلر، يك نافلز است كه گاز زرد رنگ آن به
  شود.  مي

شود و در تشكيل  ب) سديم فلزي براق است كه به راحتي بريده مي
  شود.  ه آنيون تبديل ميتركيب يوني ب

  تري نسبت به اتم كلر دارند.  هاي كلر شعاع بزرگ پ) يون
هاي سديم با كلر و تشكيل سديم كلريد با به اشتراك  ت) واكنش اتم

  گذاشتن الكترون همراه است. 

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

بـه  » ت«هـاي واكـنش    استوكيومتري فـراورده  توان دريافت كه نسبت مجموع ضرايب هاي شيميايي زير مي واكنش ةپس از موازن - 204

برابــر نســبت مجمــوع ضــرايب اســتوكيومتري » ........... ب«واكــنش  هــاي هدهنــد مجمــوع ضــرايب اســتوكيومتري واكــنش

 است.» پ« واكنش هاي به مجموع ضرايب استوكيومتري فراورده» آ«هاي واكنش  دهنده واكنش

Alآ)  (SO ) NaHCO Al(OH) Na SO CO   2 4 3 3 3 2 4 2  

CuOب) NH Cu H O N   3 2 2  

Biپ) (SO ) NH OH Bi(OH) (NH ) SO  2 4 3 4 3 4 2 4    

Hت) BO H B O H O 3 3 2 4 7 2 

1 (21
5 2 (11

10  3( 6
7  4 (6

5  

قيقهد 10 :وقت پيشنهادي  )آشنا( -1شيمي

Na+ ClCl 
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205 -             )               
  .(     )                (   
               

 

1(11
7   2( 22

13   3( 11
6   4 (21

13   

206 -        3/0                    

114 16 23N ,O ,Na : g.mol )(  

    2 2 33 2KClO (s) KCl(s) O (g)   

    2 23 2 2NaNO (s) NaNO (s) O (g)  

1 (34  2 (41  3 (68  4 (5/76  
207 -    mL200  (C H )8 18   57/0      )      25/1   

    20 .     O , C , H :g.mol 116 12 1( 

1 (160  2 (320  3 (1420  4 (1600  
208 -                

1 (       2 (         
3 (       4   (   

209- 100       ppm840      (III)           

   (H ,O ,K :g .mol )11 16 39 

2 4 3 3 2 46 2 3KOH(aq) Fe (SO ) (aq) Fe(OH) (s) K SO (aq)  

1( 45 10        2( 55 10     

3( / 57 5 10       4( / 47 5 10    
210 -              2/0  )      

     (. 

1(  01/0       2 (005/0       
3 (007/0     4 (006/0     
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211-        
   (14     2                .  

   (            s p d  f .    
        ( .              

             (        .  
        (         .        

1(     2 (    3(     4 (    
212 -         0 15/      (II)    (III)       .   

       23 4/                
   3Fe   123 35 5 56(Na ,Cl / ,Fe : g.mol )  

1( 66  2 (33  3( 50  4 (25  
213 -     0 78/      /0 168      (STP)        

     139 16 1(K ,O , H : g.mol )    2 22 2 2K(s) H O(l) KOH(aq) H (g) 
1(    80 .        
2 (     0 01/ .    
3(      1 1/ .                
4 (     100% .          

214 -                 -        
1( 3 2 3 2 2 5 2(CH ) CH C(CH ) CH(C H )   2 (C H CH(C H )CH(CH )CH(CH )2 5 2 5 3 3 2   
3( 3 2 2 5 3 2 3CH CH CH(C H )CH(CH )CH (CH )   4 (CH(C H ) C(CH ) CH CH(CH )2 5 2 3 2 2 3 2   

215-             
1( CH C H C H4 2 6 3 8   2 (C H C H C H2 2 2 4 2 6   
3( SÃÎHo¬ tI ²H     4 (C H OH CH CH OH2 5 4 3   

216 -       2 22/                  
                )   (.   

1
2 4 3111 80(CaCl , NH NO : g.mol )   

4 3 4 326NH NO (s) kJ NH (aq) NO (aq)JAnj  
CaCl (s) Ca (aq) Cl (aq) kJ2

2 2 83JAnj   
1( 2/7  2 (1/5  3( 4/4  4 (1/11  

217 -               H H        
H

H
N N 2 90

H
(g) N N(g) (H H)(g) kJ

H
  

1( 872      
2 (782  
3( 218      
4 (436  

:   
         )1  ( )2 (               )1   ( )2    ) ( .   (  

2:    +     :  1  96   : 10 

      
(kJ.mol )1  

N N
N N
N H

  
945
163
391
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X

ك
ريالا

خو
و

ن
ز	

بن

د
ف�

س
ت

نهف

ل
وئ�

از
گ

رياله
�و

ت
نهف

�
�چم

ش
رو

پت

(حجم مـولي گازهـا را در شـرايط     ؟شود ميليتر گاز آمونياك چند كيلوژول گرما آزاد  150هاي زير از سوختن  با توجه به واكنش - 218
NH  در نظر بگيريد.) 25Lآزمايش  N O N H O H kJ     3 2 2 22 3 4 3 1010 

2 2 22 2 571 8H O H O H / kJ      
2 2 2 2 367 4N O H H O N H / kJ        

NH O N H O  3 2 2 24 3 2 6  
1( 33/510  2 (5/2296  3( 25/1148  4 (66/1020  

 ؟دهد ها را به ترتيب از راست به چپ نشان مي يك از عوامل زير بر روي سرعت واكنش تأثير كدام )2و () 1(هاي  شكل -219

                          
)2)                                         (1( 

  غلظت -دما) 4  كاتاليزگر -سطح تماس )3  غلظت -سطح تماس) 2  كاتاليزگر -دما )1
Aداده شده كه واكنش با توجه به شكل  - 220 (g) A(g)2 را نشان  2

ثانيه دوم چند مـول بـر    15در  Aدهد سرعت متوسط توليد  مي
سـرعت   بـا  واكـنش  ،به بعد 30ثانية ليتر بر دقيقه است و اگر از 

 ثانية دوم ادامه پيـدا كنـد،   15متوسطي برابر سرعت متوسط در 
ليتر و هـر   2(حجم ظرف  ؟شود ر واكنش كامل ميچند ثانيه ديگ

0/ذره   )ست به چپ بخوانيد.راها را از  گزينه باشد. مول مي 2
1( 8/0  ،15    2 (6/1  ،30  
3( 8/0  ،30    4 (6/1  ،15  
  

  
 (نمادها فرضي هستند)   است؟   درستي انجام شده با توجه به جدول مقابل، كدام مقايسه به -221

Gخاصيت فلزي:  )1 D C    
Eتمايل به جذب الكترون: )2 D F    
Fخصلت نافلزي:  )3 G E    
Gتمايل به از دست دادن الكترون:  )4 B A    

 

Znآرايش الكتروني كاتيون - 222 65 2
، به ترتيب از راست به چپ با آرايـش  30

    هاي آن با كدام گونه برابر است؟   الكتروني كدام گونه يكسان بوده و شمار نوترون
1( Ge 2

32،Co 60 2
27  2( Ge 2

32،Cu64
29  3( Ga 3

31،Co 60 2
27  4( Ga 3

31،Cu64
29  

 توانيم در نمودار بگذاريم؟   مي xطور تقريبي چه تعداد از موارد زير را به جاي  مودار زير را در نظر بگيريد. بهن - 223
 جوش  ةنقط    
  فرّار بودن  
 رانروي گ  
 مولكولي  نيروي بين  
 هاي سازنده  اندازه مولكول  
1( 2    2( 3    
3( 4    4( 5  

  گروه  1  13  14  17
  دوره

  B    A  2  
E    D  C  3  
  G    F  4  

قيقهد 10 :وقت پيشنهادي  )آشنا( -2شيمي

0 0 0

45 45 45

30 30 30

15 15 15
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HO

H

O

O

OH

224- 5/2  kg.L )11(  2    11 1/ kg .L ) (          
               .  C10 )    

         2/4  4/2                 
      (.        1(  3/15  2( 8/15  3( 153  4( 8/157  

225-         
1(                 .     
2(                         .  
3(             .    
4(        .      

226-              
1(                    

   .  
2(             .  
3(  C C           .  
4(  .         

227-            

1( 

O

C H

   2( 

OH

   3( 

O

C H

   4( 

OH

   
228-  mL50  6/0 NaOH mL150     H SO2 4   C25       

              C30 H : 
NaOH(aq) H SO (aq) Na SO (aq) H O(l)2 4 2 4 22 2      

   )    .      / J.g . C1 14 2c      g.mL 11 
   (.    

1( 140+  2( 140 -  3( 280+  4( 280 -  
229-                

1(                  .  
2(             6   .  
3(       .     
4(     .          

230 -                 
            

  H O (aq) H O(l) O (g)2 2 2 22 2  

1( 
0/5

1

10 30 50 70

مول

(ثانه�ه)  )2   زمان
0/5

1

10 30 50 70

مول

(ثانه�ه)    زمان

3( 
0/5

1

10 30 50 70

مول

(ثانه�ه)  )4   زمان
0/5

1

10 30 50 70

مول

(ثانه�ه)    زمان
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 AH    .  
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  x y2 8 2 0 :     

2 1
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x
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d

�

�

  

 tan 1
2  .   :  

 0 0270 270   

:   

tan tan( ) cot
tan

0 1270 2   
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 ----------------------------------------------  

83 -   »1«)  (

cos sin cos sin sin cos2 23 1 9 6 12·H¼U¾M   

cos sin cos sin cos2 2 2

1
8 6 1   

coscos sin cos tan02 48 6 3   

tan
cos

2
2

1 16 251 1 9 9   

tancos cos sin
4

0 33 4
5 5  

sin cos /7 1 45   
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 ----------------------------------------------  
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sin( ) sin ( )

cos( ) cos( ) cos( ) cos

tan( ) tan tan( ) tan

0 0
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0 0 0 0 0

270 270 1 1
1480 480 360 120 120 2

225 225 180 45 45 1

   

( ) ( )
A

11 2 1 12 21 1   
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:       
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y

x

A x
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1(      )
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2 3 sin 1

2 6   
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96 -   »1«)  (

    x          

  xa a a2
4 7 :    

(a d)(a (x )d) (a d)2
1 1 13 1 6   

a (x )a d (x )d a a d d2 2 2 2
1 1 1 12 3 1 12 36  

( x)d ( x)a d d[( x)d ( x)a ]2
1 139 3 10 39 3 10 0   

d ax( x)d (x )a
x d

0 1
1

39 3 339 3 10 10 2   

x x
x
13 1 1210 2  

              

.      

  )1 -  :      21  27( 

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

97 -   »4«) (

         a, ,b,c, 11 8  

a7 1  a10
1
8   :  

a
q q q

a

a a q a ( ) a

3 310
7

6 6
7 1 1 1

1
18

1 2
11 642

   

n

n
a ( q )

S
q

1 1
1   

( ( ) ) ( ) ( )
S

( )

5

5

1 1 3364 1 64 1 64 662 32 32 441 3 3 31 2 2 2 2
) 1 -    :  1  6( 

98 -   »2«) (

  a  b         :  

b
1 1 4

3 2 6 62 2 2 2 2 a
2 1 5

3 3 6 64 2 2 2 2   

ab
5 4 5 4 3
6 6 6 6 22 2 2 2   

xab x /
3 355 2 102 2 2 0 3   

  )1 -        :  54  62( 

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

99 -   »1«) (

x (x ) x x2 22 4 1 3 2 2 1 3   

x x ( )2 31 12   

 x x a ( )2 1 2    ) 1)  (2    (

    :  

(x x )(x x ) a2 2 31 1 2   

x x a a2 2 3 21 2 3   

 )1 -        :  63  68( 

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

100 -   »3«) (

x ( ) ( )2 2 3 36 62 1 2 1 2 1 2 1   

       3  :  

x ( ) ( ) ( )3 3 3 33 3 33 32 1 2 1 3 2 1 2 1 2 1 2 1  

( ) ( )( ) x x32 1 2 1 3 2 1 2 1 2 3   

x x3 3 2   

:  

(a b) a b ab(a b)3 3 3 3   

 )1 -        :  63  68( 
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101 -   »1«  )  (  

k k
A B

k k
5 3 5 3
7 4 7 4   

| A | | B | | A |20 21 1 1   

( k)( k) ( k)( k)5 4 3 7 1   

( k k ) ( k k )2 220 9 21 10 1   

k k1 1 2   

| kA | | A | ( ) | A | ( )( )22 2 4 1 4   

  )3 -   :   27  31( 

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

102 -   »4«)  (

  I A     .  

cos tan cos tanI A
cot cot

2 21 0 1
0 1 1 2

   

| I A | ( cos )( ) ( tan )( cot )21 2   

cos cos cos2 22 2 1 1 2 2   

  )3 - :      27  31( 

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

103 -   »1«) (

    2      1
2     

   .  

  )3 - :      8  31( 

104 -   »2«) (

| A | | A | | A | | A | | A |23 2 1 5 6 5 0   

| A |

| A |

1
5
6

SwH oÿÅ KÄHoò Ì¼ \¶   

  A :         

| A | | A | | A | | A | | A |
| A |

1 21 1 1   

   | A | 5
6 :         

| A | ( )5 25 115 6 5 6 66 6 6
     A   

  )3 - :      3  30( 

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

105 -   »3«) (

| A | | A | A | A | ( ) | A | ( )22 2 2 4 2 8   

| A | A B | B | ( ) | B | ( ) ( )38 8 512 1 512   

  )3 - :      10  31( 

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

106 -   »2«) (

             

       :  

x

x x x

x

3

3

0 3 3
3 0 4

3 0
   

3 
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x (x ) x ( x) x3 33 3 3 3 4   

x x0 4 4   

 x 4     .  

  )3 - :      27  31( 

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

107 -   »4«)  (

2 22 3 2 4A A I A A I I   

(A I) I2 4   

| (A I) | | I |2 4   

| (A I) |2 24   

| A I | 4   

  )3 - :      27  31( 

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

108 -   »2«)  (

XA AC AB A(C B)   

| XA | | A(C B) |  

|A|| X || A | | A || C B | | X | | C B |0  

C B
2 0 1 1 1 2 3 1 1
3 1 2 3 0 1 0 1 3
1 1 3 1 2 3 0 3 0

   

   C B        

:  

| C B | ( ) | X |2 1 33 1 27 273 0   

  )3 - :      27  31( 

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

109 -   »3«) (

| I A | | (I A) | | I A | | I A |22 2 16 2 2 16 4   

| A I | | A A A | | A (I A) | | A || I A | ( )1 1 1 1 1 1 4 22
   

  )3 - :      27  31( 

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

110 -   »1«) (

| I AB | | AA AB |1   

| A(A B) |1   

| A | . | A B |1   

| A B | . | A |1   

| (A B)A |1   

| A A BA |1   

| I BA | 5   

  )3 - :      27  31( 
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111 -   »3«  )  (  

          :  

26 4 31 5 30 1 301
Sz¿LÄjnH n¼Äo¿{ IU jHjoi ¸ ¿M IU o¿¶ k¹ÿwH

   

7
301 43 7 0   

              4  

:    

k¹ÿwH 4 k¹ÿwH 11 k¹ÿwH 18 k¹ÿwH 25  

    )      (  25   

.  

  )-  :     24( 

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

112 -   »2«) (

A abcabc abc abc1000   

abc( ) abc1000 1 1001   

A A ,A ,A
1001 7 11 13

0 0 0 0   

 »1:«  
[ , ]

A A
7 13 91

0 0   

 »3:«  
[ , ]

A A
1113 143

0 0   

 »4:«  
[ , ]

A A
7 11 77

0 0   

  )-  :      22  23( 

113 -   »4«) (

       
b

ax 63     

   (a,b) | 63.     (a,b) 1  263 3 7 

 (a,b)        3  7    .

   35    7    12  45    

3           »1 « »3 « 

    250 2 5     3  7     

(a,b) |50   
a

bx 50        

.  

  )-  :      24  25( 

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

114 -   »3«) (

aba b b b b b
4 4 4 4

6 11 6 11 60 11 3 3 7IÄ   

aba b b a b a a
11 11 11

6 11 6 0 2 6   

( , )
a a

112
2 11 1 3 3   

     37367 .  

3 7 3 6 7 26    

  )-  :      22  23( 

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

115 -   »1«) (

x x
52 52 52

23 22 23 22 4 52 230   

( , )
x x k

5223
23 52 1 10 52 10   
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  10 ةصفح  رياضي همداختصاصي دواز  »»9999  آبانآبان  3030  آزمونآزمون«« پاسخ تشريحي  
  

x k k     999 52 10 999 19   

maxa    52 19 10 998   

 )25و  24هاي  هصفحآشنايي با نظرية اعداد:  -(رياضيات گسسته 

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

 )كار محمد صحت(  »2«گزينة   -116

a a a a        
13 13

4 5 78 7 400 10 5 700 80 7   

a a aa aa aa [ ]          
13 13 13

1310 1185 7 2 7 5 5   

 )25تا  22هاي  هصفحآشنايي با نظرية اعداد:  - (رياضيات گسسته

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

 )خان افشين خاصه(  »4«گزينة   -117

aa q k q    21 4 5 21 4SwH 5 Joñ¶   

( , )
k k 


      

21 21 21 5
5 21 15 4 5 4 21 25   

k k m a ( m ) m        
21

5 21 5 5 21 5 105 25   

a m     100 999 100 105 25 999   

mm m     75 105 974 1 9   

با مشخصات  aعدد طبيعي  9و در نتيجه  mمقدار براي  9بنابراين 

  موردنظر وجود دارد.

 )25و  24هاي  هصفحية اعداد: آشنايي با نظر -(رياضيات گسسته 

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

 )نيلوفر مهدوي(  »3«گزينة   -118

xy xy xy          
101 101 10127124 0 24 71 100 100 0 24 71 0   

xy x ,y    
101

47 4 7   

y x        
11 11 11 11 11

06 7064 4 6 0 7 9 9 11 2   

 )23و  22هاي  هصفحآشنايي با نظرية اعداد:  -(رياضيات گسسته 

 )اميرحسين ابومحبوب(  »4«گزينة   -119

( , )
x x x x k (k )


          
5 5 5 58

8 5 18 3 8 3 5 8 1 5 1    

( , )
x x x


       
7 7 7 73

3 7 13 1 3 1 2 7 15 5   

k k        
7 7 7 7

5 1 5 5 4 4 3 7 25   

( , )
k k m (m )


     

75
5 7 1 5 7 5    

x ( m ) m    5 7 5 1 35 26   

m، به ازاي xترين عدد طبيعي دو رقمي  بزرگ  شود و برابر  حاصل مي 2

  باشد. مي 15است كه مجموع ارقام آن برابر  96

 )25و  24هاي  هصفحآشنايي با نظرية اعداد:  -(رياضيات گسسته 

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

 )احمدرضا فلاح(  »1«گزينة   -120

A aabb k   2®¶I¨ÍMo¶   

b b a a k     210 100 1000   

b a k (b a) k     2 211 1100 11 100   

b a a b (a b) k  100 0 211 0   

a)براي آنكه عدد  b)011  مربع كامل باشد بايدa b q  20   باشد. 11

a)(يعني بايد عدد  b)0 بوده و ساير عوامل آن مربع كامل باشند.)  11مضرب

a)از طرفي  b)0.سه رقمي است  

a b q , , , , ,       2 2 2 2 2 2 2

396 891176 275 539 704
0 11 11 4 11 5 11 6 11 7 11 8 11 9      

aكه در ميان اعداد فوق فقط  b 0 bقابل قبول است پس  704  و  4

a    است و داريم: 7

ab     
11 11

74 6 11 8 8   

 )23و  22هاي  هصفحيي با نظرية اعداد: آشنا -(رياضيات گسسته 
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121 -   »3«  )  (  

  L  L        .  L  d  

  L        .L  d    L 

.  

P

L

L

A d

  
 )1 -  :   78  82( 

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

122 -   »2«) (

    A  C    CG  AD    

  B  D    BF  DC      . 

   ABCD    M        

 .       M      ABCD 

           .  

A B

CD

E F

GH

M

  
 )1 -  :   78  82( 

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

123 -  »1«  ) ( 

              :  

  

          ) 2) (3)  (4  (  

  M       ) 1)  (5  (  

  M         M  

:      

3 3 2 4 17   
 )1 -  :   4  91(  

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

124 -  »2«  )  ( 

                

                 

     . »1 «.    

 »2 «              

             

 .  

 »3 «   .         

  .         

 »4 «             

     .  

 )1 -  :   78  82( 

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

125 -  »3«  »  « 

 »3« .        

         

  .      

.  

 )1 -  :   79  82( 

1 
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126 -  »2«  ) ( 

             

            .  

  

  

  

  

                

  

  

  

  

  

    

  )1 -  :  92( 

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

127 -  »1«  » « 

             

         .   

11 5 55.   

  
  )1 -  :   5  91( 

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

128 -  »4«  ) ( 

           6     

 6    :  

    6 2BE BD   

  
2 2 2BH BD DH   

2 26 2 3 72 9 63 3 7( ) BH  

BEDS DE.BH1 1 6 3 7 9 72 2   

  )1 -  :   92  94(  

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

129 -  »4«  » « 

         ABCD   

               

     4  6       .  

 MNQP  ABCD  6
10 :  

6 3 66 10
MNOAB : MN /   

6 2 44 10
MPOAD : MP /   

3 6 2 4 8 64MNQPS / / /   

 )1 -  :   92  94( 

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

130 -   »4«)  (

            

     .          

:    

r h ( )2 21 1 3 4 123 3    

r ( )3 31 4 1 4 1 32 1622 3 2 3 2 3 3    

16 2012 3 3     

 )1 -  :   95  96( 
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131 -   »1«  ) (  

             

 :  
1 6 16 0 433 7 37

W g W /W mg /
W g W /

½I¶ ½I¶ ½I¶

gÄo¶ gÄo¶ gÄo¶

   

 )3-      :  35  36( 
 ----------------------------------------------  

132 -   »2«  ) (  

       Df    W   

    ( )      ) v a  

    (.         Df  

               .
               

        .  
v

t0

-v0  
 )3-      :  36  37( 

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

133 -   »4«  )  (  

           .   

    :  

 y Na F mg N0 15000   

22x k D x
ma T f f ma
s

   

8000 1500 2k N DF f   

D/ f8000 0 2 15000 3000   

D Df f N5000 3000 2000   
 )3-      :  35  46( 

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

134 -   »2«  ) (  

           :  

  N NF mg (f ) (f ) F mg ( )1 1 1   

F
�

mg
�

(f   )
�

N 1  

  N NF mg (f ) (f ) F mg ( )2 2 2   

F
�

mg
�

(f   )
�

N 2

  

    N(f ) F ( )3 3  

(f   )
�

N 3F
�

  

)   1) (2)  (3:   (  

N N N(f ) (f ) (f )2 3 1   

 )3-     :   37  39( 

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

135 -   »1«  )  (  

            .F  

     .         

:  x Na F F0  

y s,max s N sa f mg F mg F mg0   

/ F F N0 4 2 10 50   

 F               

             

k k Nf F / N0 1 50 5     :  

    k
mmg f ma a a /
s220 5 2 7 5   

F
�

mg
�

f
�
s,max

F
�

N

  

 )3-      :  35  42( 

3 

F

T

D
f

mg

k

�
N�

�
f
�

�
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136 -   »1«  ) (  

   F          

 :  F k ( / / ) N1 100 0 15 0 1 5   

  :        
F mg NN

s,max s N s,max/s
f F f / ( ) N20

0 5 0 5 20 10   

  F   s,maxf        

 :   s,maxF f N2 10   

    F :     

F F
F

2 1
1

10 5100 100 1005 %    

 )3-     :   35  44( 

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

137 -   »1«  ) (  

              

   :    

net N Nf ma mg F ma F m(g a)   

m kg
Na m/s

F ( ) / N
25 10 2
22

5 10 10 2 0 4   

m

F
�

N

mg
�

a
�

  
 )3-     :   35  39( 

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

138 -   »2«  ) (  

         :  

N NF F mg F F mg3 30 50 45 10   

NF N500   

:          

s,max s N s,maxf F / f N0 6 500 300   

    F1  F2          

:     netF F F N1 2 250   

 net s,maxF f           

    s netf F N250  .  

f  = N250s

F = N300
1

F = N500
N

F = N50
2

F = N50
3

W= N450  
              :  

s NR f i F j i j250 500  

             

 :      

    R R i j250 500   

  

  

  

 )3-     :   35  43( 

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

139 -   »3«  ) (  

    t 0   p mv0 0    :  

p mv m( ) m kg0 0 15 3 5   

     m
s

         

.  t
t s

p mF ma a a
t s

01
212

35 155 41 0   

 )3-     :   46  48( 

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

140 -   »4«  ) (  

              

:    

K ppK ( )
m K p

2
22 2

1 12   

K / K
kg.mp (p / )

s

p /
( )

p
1 69 212 1
7 5 12 1

7 5169
100   

p / kg.mp
p s

1
1

1

7 513 2510   

 )3-     :   46  48( 

R
�

F = N50
N

f  = N250s

R�
�

NF N500  
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141 -   »4«  ) (  

      0 5/ cm        
   0 5/ cm        .         

  0 25/ cm          
   0 3/ cm .    

2 6 1 2 1 4: / / / cm   

     :      
14 3( mm mm) 1 4 0 3( / cm / cm)   

 )1 -    :   14  17( 
 ----------------------------------------------  

142 -   »3«  )  (  

       500  .       
    :  .  

30 6 5001 300
m / V cm
V V

JA
JA JA

JA JA

   

30 4 5000 8 250
m // V cm
V V

gÄ
gÄ gÄ

gÄ gÄ

  

:          

M g
V V cm3

500 10
300 250 11ó¼ ±h¶ ó¼ ±h¶

gÄJA

   

 )1 -    :   21  22( 

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

143 -   »3«  ) (  

            .  

A A AK mv K / / J21 1 0 2 16 1 62 2   

       .      

:  A B e,B B e,A AE E U K U K  
0
0 1 6KB

e,maxUe,A
U / J  

     B   A     

    A    .  

1 6e e,A e,B e,BW U (U U ) U / Jo¹Î   

 )1 -    :   42  47( 

144 -   »2«  ) (  

            

               
    .  

              

         .      

    .  

0P P Pn¼U¼¶ ·p» ³»I£¶   

       .      20  

          030    
 10    .  

220 10 10 22 22mgh| P | kW P kW
t

·p» ·p»   

  :         

30 22 8| P | P P kW³»I£¶ n¼U¼¶ ·p»   

 )1 -    :   35  42 49  50( 
 ----------------------------------------------  

145 -   »3«  )  (  

               
          .      

      .  

 )1 -    :   62  87( 
 -------------------------------------- --------  

146 -   »3«  ) (  

              
          .   

  :    

    A BP P P P PôÃd¶ ½¼Ã] ·¼Tw pI¬   

    P P cmHg80 30 50pI¬ pI¬   

     50        cmHg40  

    .           :  

40 50A BP P P P P PôÃd¶ ½¼Ã] pI¬ ½¼Ã]   

10P cmHg½¼Ã]  

    cm10           
             cm40 

.     
 )1 -    :   71  78( 

1 

A

BB
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147 -   »1«  )  (  

           (A v A v )1 1 2 2 
               

      .         
  93 75/%   )       .1  (

   )  2        (
:  

A D D v
A v A v D v D v ( )

D v

2
2 2 21 24

1 1 2 2 1 1 2 2
2 14 4   

/v v v v vD D
( )
D v D

93 75 1 12 1 1 1 21 1100 16
2 1 2

1
116
4   

  )1 -    :   82  84( 
 ----------------------------------------------  

148 -   »2«  ) (  
         :  

070 20 50
1 3 3 149 101

T C

V cm , K
V V TÍÄI¶ Â÷¤H»   

V V / cm3 310 49 50 2 45ÍÄI¶ Â÷¤H» ÍÄI¶ Â÷¤H»   

       :  
5 13 3 10

1
K

V V T ýoË
ýoË ýoË   

5 33 10 50 50 0 075V V / cmýoË ýoË   
              

    .             
              

            .  
V ( V )ÍÄI¶ Â÷¤H» ýoË ýoË Â²Ii ÁIñÎ ´\e      

2 45 0 075 50 49/ ( / ( ))   
32 45 1 075 1 375/ / / cm       

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

149 -   »3«  )  (  

    0100 C          
             
  :  .    

V FmL mc m L 0   
4 2268 4 4 2 0 100 336 0/ ( ) m  

m g32   
 )1 -   :   104  120( 

150 -   »2«  ) (  
:    
  (          

 .  
    (.      

  (          
.         

    (           
        .      

 )1 -   :   116  123( 
 ----------------------------------------------  

  
151 -   »1«  )    (  

             

       (x) :     

mx t x t m s
s

3 3 3
3  

3 3x x m m.st st
  

 )1 -    :  11( 

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

152 -   »2«  )    (  

                

  .  

:    ( )   

daA daA6 610 10 A110
daA1

mA
A3

1
10

mA210  

:    ( )   

dm dm6 610 10 m110
dm1

nm
m9

1
10

nm210  

:    ( )   

kg kg1 1 g310
kg1

Tg
g12

1
10

Tg910  

:    ( )   

Gm Gm22 2210 10 m910
Gm1

pm
m12

1
10

pm110  

 )1 -    :   10  13( 

 )1( 
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153 -   »2«  )    (  

         W Fdcos   
      .            

:        

F F

F d d
W WF

W F d cos F cos
cosW F d F cos

2 1 2
2 11

2 2 2 2 1
11 1 1 2

  

  cos 1  cos 2   
       
:  

  
  

    
cos

cos

1

2

1/2 0/62
1/6 0/82

  

  
           :        

2 1 2 121
0/6 3 0/75 0/750/8 4

F cos
F FcosF

  

    25           
.     

 )1 -    :   29  33( 
 ----------------------------------------------  

154 -   »2«  )    (  
    L            

v gL(cos cos )2 12      1  2   
         :      

C A
B

,C C A
B B A

v cos cos
v cos cos

37 90
53

° °
°

  

C
B

v
v

20 8 0 4 2 3
0 6 0 3 33

/

/
  

 )1 -    :   45  47( 
 ------------ ----------------------------------  

155 -   »4«  )    (  
   P gh          

    .         AB 

     :  

A B

50cm50
20cm20

30̊30

hA
hB

37˚37  
B Ah sin , h sin20 37 50 30  

B B B
A A

B
B

P h P sinP gh
P h sin

P / P Pa
/

20 37
4000 50 30

20 0 6 19204000 50 0 5

  

 )1 -    :   71  75( 

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

156 -   »3«  )    (  

h = cm1 201 20

1
1

� =1
1

M N

cm5

�
2

h = cm2 252 25

cm3

g

cm25

M׳ N׳

+
h

2
0

x x
x

�ج�وه 13/6=13/6

cm3

g

0/8�=0/8
cm3

g

  
    )2(  )1(  

)     1 (3         
       (    )     

)    .          2.  (  
         )  1   .  (

  M N    :     

M NP P h h1 1 2 2 21 20 25(1) ®§{ ¢MIõ¶   
g/

cm
2 30 8   

)    2     (  .    
          x      

)       x   (      
       )2 (x2      

M N     :     

M NP P h h h¸ü»n ¸ü»n ½¼Ã] ½¼Ã]JA JA   

( h) / / ( x)1 20 25 0 8 13 6 2   
)1   (h / x h / x20 20 27 2 27 2   

   x  h    .h      .  

   h      )      .2 (

                

:     .    

)2   (h x x h x (h )120 25 2 2 5 52   

)   1)  (2:  (  

h / (h )127 2 52
´Ã¹¨ïÂ¶ Joò 2 nj   

h / h h / cm2 27 2 136 5 4  
) 1 -    :   70  75( 

( ) m2 22 1/6 1/2

( ) m2 22 1/2 1/6
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157 -   »3«  )    (  

      

   .     

      

       

P P0pI¬    .  

      A  B 

  :  

A BP P P P gh P P gh0 0pI¬ pI¬   

kg/m , h cm / m
gP gh

313600 5 0 05   

gP / Pa13600 10 0 05 6800   

 :               
 P gh0       4 Pa106800 

 .  
 )1 -    :   70  78( 

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

158 -   »1«  )    (  

        :  

1 1
9 32 15F ( )   

F FF F ( )2 1
2 1

3
2 2 1 18

9 932 3 8 325 5   

1
1 1

9 723 32 325 5
( ) ( )   

1 1
72 27 96 325 5   

1 1
45 6464 75 9 C   

     :     

T K1 273 7 280   

 )1 -   :   92  93( 

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

159 -   »3«  )    (  

              .
              

             
:  

AA A ( ) T T
A1

1
2 100 200  

/6200 12 10 200 0 48 %  
 )1 -   :  100( 

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

160 -   »1«  )    (  
         T K1 300 

T K2 360         x     
  .     

P T1 1

m2

m1

P0

m2

m1

P0

x

2 2P T2 2

  
    )2(  )1(  

        :    

T K, T KP P
T T

1 2300 3601 2
1 2

SMIY ´\e   

)1     (P P P P1 2 1 2
300 360 5 6   

               

        MgP P
A0   

   P1 P2       ) 1  ( :  

P Pa, m kg, m kg
A cm m

(m m )gP P
A

5
0 1 2

2 4 2
10 1 41 21 0 5 5 10

   

P Pa5 5
1 4

5010 2 10
5 10

   

(m m x)g ( x)P P
A

51 22 0 4
10 510
5 10

   

( x)5 410 2 10 5   

:     

P P: P P ( x)5 4 51 2 2 1
6 610 2 10 5 2 105 6 5 5(1)   

( x) /5 4 510 2 10 5 2 4 10   

( x) / x x kg4 52 10 5 1 4 10 5 7 2   

 )1  -   :  131( 

گاز

A B

h= cm5

13/6�=13/6
cm3

g

P0

P
g
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161 -   »1«  ) (  

            .    
             

               
     .  q ne :    

q nC C

q ne , q nC C
q q q

96 6 102
2 1 92 2 101

   

n /9 9 196 10 2 10 1 6 10   

n / n
/

9
9 19

19
8 108 10 1 6 10

1 6 10
   

n 105 10  
  )2-   :  2  5( 
 ----------------- -----------------------------  

162 -   »4«  ) (  
           .  

 )2 -   :  27  31( 
 ----------------------------------------------  

163 -   »4«  ) (  
       A  B    .  

AB ABcos AB / mm
AC

0 160 1 52 3   

               

:  | V |E
d

   

B A B A
B A

V V V V V V
V V V

d / /AB
12 44 5 1 5   

               

                

     B AV V .  

 )2 -  :  26( 

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

164 -   »1«  ) (  

:           

C A dA dC
d C A d d L

2 2 2 1
0

1 1 1 2
4 3 2   

L(d L) d L d
d

12 3 2 2   

 )2 -  :   34  37( 

165 -   »3«  )  (  

     LR
A

        .  

LR /
A /

2
8 5

4
40 101 7 10 4 10

1 7 10
   

              
 .  V RI V5 44 10 5 2 10   

 )2 -       :  49  52( 
 ----------------------------------------------  

166 -   »4«  ) (  
  
  

  

:        

, ,
R R

R R /
R R

2 3
2 3 2 3

2 3

6 4 2 46 4   

eq , eqR R R / R /1 2 3 2 2 4 4 4   

eq
I A

R r /
5

4 4®¨  

R
I I A

R R /
2

1
2 3

4 5 5
10 4 4 11®¨   

:       
  
  

  

, ,
R R

R R
R R

1 2
1 2 1 2

1 2

2 4 4
2 4 3   

eq , eqR R R R1 2 3
4 2263 3   

eq
I A

R r
5 15
22 22
3

®¨   

R
I I A

R R
2

2
1 2

4 15 5
6 22 11®¨   

              
 .  
  )2-       :  64  77( 

 - ---------------------------------------------  
167 -   »3«  ) (  

       A   B      

              

       
eq

(I )
R r

  .  

       (P I)ÁkÃ²¼U   .  

2 

�= V5

R =2	1

R =4	
2

R =6	
3

I1

A

Iل�

A

�= V5

R =2	1

R =4	
2

R =6	
3

I2

Iل�

www.konkur.in

forum.konkur.in
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       (V Ir)     
     R2         

        R2 V(P )
R

2
2

2
2

  

 .   
 )2 -       :  64  77( 

 ----------------------------------------------  
168 -   »3«  ) (  

�

2	

r

8	

1	

I =?

I

I1

2

R

R

  
       88      I1   

      2      I2    
       1       .
  8  2       :  

P P I I I I2 2
8 2 1 2 2 18 2 2   

     1 :     
I I I I I I1 2 1 1 12 3   

      1  8   :  
P R IIP RI ( ) ( )
P R I I

2 2 21 1 1
8 8 1 1

31 9
8 8   

  )2-       :  64  77( 
 ----------------------------------------------  

169 -   »2«  ) (  
    F I Bsin          

      .    
sin d

AB ABF IB( sin ) F IdB   
sin d

BC BCF IB( sin ) F Id B   
sin

CD CDF IB( sin ) F0 0   
              .

    AB         BC   
:   .  

d d cm / m
net AB BCF F F IB(d d ) 10 0 1   

netF / N3 42 0 1 4 10 8 10   
          AB    

.    

10cm

C

A

B

D

B
�

d

d

�

�

  
  )2-  :  91  94( 

170 -   »4«  )  (  

          S   .   

                 

          .     

           .  

  )2-  :  97  99( 

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

  
171 -   »4«  )    (  

:             

              

   .   ( )      

      )»1 « (       

              

         .    D   C 

      C   D   ) . )2 (

 (  

  »3 :«     B  C   A   B 

   C           C  

      A   B    ) .»3 « 

(  

  »4 :«  D     B  C  

            A   

  B   C      .  

  )2-   :  3  5( 

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

172 -   »2«  )    (  

      22q     

1 3q q q      4q  .      

   q Q      0Q
q

  .

  2q      1q3q  4q      

 12F 32F         42F 

 )2(
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   .   a    42 2r a  .

        :     

q =Q2

q =q3

q =q1

q4= Q
1

2

1

2

a

a

F 21

F32

2
a F42

-

F

  
12 32 1 2

12 32 21 3 12

r r a q q
F F k

q q q r
   

1 2
12 12 32 2

q q, q Q
r a

k qQF F
a

   

      F12 F32        
F F122     .        F F42   

 :    

122
42 42 122F FF F F F   

42

4

24 2
12 2

42 2
2 r a

q Q

q q k q Qk
r a

   

2 2

1
2 2 4 2

2

Q Q q Q Q
qa a

  

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

173 -   »1«  )    (  
             

     .       
 )2 -   :  17  18( 

 ----------------------------------------------  
174 -   »1«  )    (  

        (E)   (Q) 

0     .  

Q A| V| C
C d

Q
| V | QCE E E

d d C d
0

   
6
4 2

1 2 10
600 1000

Q / C
A m

Q QE E
A Ad
d  

6 7
7

12 4 14
1 2 10 12 10 1 1048 10 600 10 8 6 10

/
E

  
62 5 10 N VE /

C m
IÄ

 
  

 )2 -   :  26 32  38( 

175 -   »4«  )    (  
         A  B        

  A  B  .    
               

   :  
B B B A

A A A B

R L ALR
A R L A

  

A B

B B A
d A A B, A

R L d
( )

R L d2
2

4

k¹TvÀ u¹]ï´À IÀ ï´Ãw  

A B

A B

L L
B

d d A

R
( )

R

1
24

2 4 2  

AR B
B

R
R5 16 805  

(A) (B)

d = dA B2

dB

  
 )2 -       :  51  52( 

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

176 -   »2«  )    (  
.            

1  (R r.        

2      (maxP
r

2

4   .  

         :  
  

maxP W
max R r

P
r

2 80
54  

V
2

280 1600 404 5 
  

 )2 -       :  64  70( 
 ----------------------------------------------  

177 -   »1«  )    (  
                   

       .      2   

     .1 2     1    ) 

          .(    

2      )         

(           V r I2 2 

 .   
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     k  R2      R1  

             . 

:    

V r I
eq r I

R I V2 2
2

  k  

      1           

   R1  R2           

     R1 .      

 )2 -       :  64  66  70  77( 
 ----------------------------------------------  

178 -   »3«  )    (  
              

                .

             

          (P RI )2    

       V(P )
R

2
  .      

    (R )*           

      .   .  

R R R R2    

a

b

R

R

R
R

متوال�انهد

R*

  

R RR R
R

22
3 3   

a

b

2R2

R

R
R*

موازيانهد

  

R R R R2 5
3 3

    

a

b

R*

R

2

3

2

3
R
= R

متوال�انهد

  

a

b

R* 5

3

5

3
R�
= R

  

            .      
*

V
*

V P RP
R P R

2
SwH ·Iv§Ä

   

* *P W , R R

R R

R
P W

P R
120

5
3

5
120 3 72

   
       :  

120 72 192*P P P P W   
  )2-      :  67  77( 

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

179 -   »4«  )    (  
        

       
        

       
.       

     :   

    F I Bsin / / N
W mg / / N

90 0 25 2 1 1 0 5
0 01 10 0 1

  

      (T) :      

    F W / /T / N0 5 0 1 0 32 2  

 )2 -  :  91  94( 
 ----------------------------------------------  

180 -   »2«  )    (  
    T1  T2   .     

          

:    

net BF T F W10   

BT W F1  
    :   

net BF T F W20   
:     

B BT T F W (W F )2 1  

B B BF F F2  
BF I Bsin T T I B N0 2 190

2 2 10 0/2 0/02 0/08   

       BF  BF   . )I   
B (.     

  )2-  :  91  94( 

k

I B

CA

T T

F

mg

I

FB

W

T1

B

B
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181 -   »1«  )  (  

   .          

.     

 ) 3 :   37  38( 

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

182 -   »1«)  (

  .     

 :   O   Zn .    

  :              

  2          .  

   :       2    

[Ar] d103         .    

      :    .    

 ) 3 :  40( 

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

183 -   »4«) (

              

               

  .  

Al(s) Al (aq) e Al(s) Al (aq) e

Cu (aq) e Cu(s)Cu (aq) e Cu(s)

Al(s) Cu (aq) Al (aq) Cu(s)

23 3

3 22

2 3

3 2 2 6
3 6 32

2 3 2 3

yÄIv¨H

yÀI¨   

 ) 3 :   42  43( 

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

184 -   »2«) (

  :  

 »1«     .  :pH    .  

 »2« .  :.          

2
3 23 2 8 3 2 4Zn(s) NO (aq) H (aq) Zn (aq) NO(g) H O(l)   

 »3« .  :       .  

 »4« :  .        

     .  

 ) 3 :   40  42( 

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

185 -   »1«) (

   :  

 »2 :«           

           .    

             .  

 »3 :«        2   6  

   .  

Al Zn Al Zn2 32 3 2 3   

 »4 :«      (II) .     

 ) 3 :   42  44( 

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

186 -   »4«)  (

:       

  Zn(s) CuSO (aq) ZnSO (aq) Cu(s)4 4   

             

   .      Cu (aq)2    

  Cu            » « 

» «  .       (II)  

                1 

  65( g) 1   ( g)64     .  

 ) 3 :   42  43( 

3 
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187 -   »2«) (

  » « » «    » « » «.    

     CuSO (aq)4       

         Zn(s)  CuSO (aq)4 2  

.      

    :         

 Zn (aq)2 .      

: Zn         

  Zn(s)  Cu (aq)2        

 Fe(s)  Cu (aq)2        

      :  

Zn(s) Cu (aq) Cu(s) Zn (aq)2 2   
                               

  
Fe(s) Cu (aq) Cu(s) Fe (aq)2 2   

                                  
 ) 3 :   43  44( 

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

188 -   »2«)  (

» «.      43   .    

» :«.  

» :« .Al Zn Fe   

» :«  .Al Fe Zn   

 ) 3 :  43( 

189 -   »3«) (

  :  

 »1:«  

Zn HCl ZnCl H2 22  

molH gHmolZn?gH / gZn / gH
gZn molZn molH

2 2
2 2

2

1 213 9 0 1265 1 1   

 »2 :«   H O3       

  .  

 »3:«  

pH [H ] / mol.L 11 0 1    

/ molH?molH / L / molH
L

0 10 5 0 051¼ ±d¶
¼ ±d¶

   

  molZn molH?molH / gZn / molH
gZn molZn

1 21 3 0 0465 1
   

/ / / molH0 05 0 04 0 01  molH  

10 02[H ] / mol.L  

pH log /22 10 1 7     

 »4 :« Cl        .  

 ) 3 :   42  43( 

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

190 -   »3«) (

         :  

Q mc / ( ) / J35000 4 2 50 25 125 4 2 10   

Q / kJ125 4 2   

    40           

:          

QQ / kJ
/

62 5 210 4   

:         

27 62 5 212 12501 56 7
gAl / kJ?kJ molAl kJ

molAl / gAl
   

:               

H kJ1250   

) 3 :   42  43( 
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191 -   »3«  )  (  

» «     .3        

     .  

» :«.  

» «:          

     .  

» «:            

.  (    )  

 ) 1 -     :  2  4( 

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

192 -   »3«)  (

  :    

 »1 :«         .  

 »2 :«             

     .     

 »4 :«    (II)       

  .  

  )1 -     :  22  23( 

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

193 -   »2«)  (

            

.        

  )1 -     :  49  50( 

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

194 -   »2«)   (

                  

             .  

  )1 -     :  54  55( 

195 -   »4«)   (

           2CO  

              

      .          .  

  )1 -     : 69( 

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

196 -   »2«) (

3

2

10
3

10
3

|

|

ClO : O Cl O :

: O :

SOCl : Cl S Cl :

: O :

   

|
:Cl:

NCl : Cl N Cl : , BrO : Br O :3
10 6
3 1   

:O:
||

NO Cl : O N Cl :2
8
4   

  )1 -  :  35  41 64  65( 

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

197 -   »3«)  (

:       

3 2 22 2KNO KNO O   

3 2 2
2 3

3 3 2

1 1 22 420 2 101 2 1
molKNO molO / LO

?LO / gKNO
gKNO molKNO molO

  

22 24/ LO  
:       

2 5 2 2 23 2 3C H OH O CO H O   

3 2
2 3

3 3

1 120 2 101 2
molKNO molO

?molO / gKNO
gKNO molKNO

   

20 1/ molO  

2 5
2 5 2

2

10 1 3
molC H OH

?gC H OH / molO
molO

   

2 5
2 5

2 5

46 1 531
gC H OH

/ gC H OH
molC H OH

   

  )1 -     :  81  85( 

1 
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198 -   »1«)  (

       2 2 33 2H (g) N (g) NH (g) 

      )        

  .(  

  )1 -     :  86  87( 

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

199 -   »2«)   (

:     

     Cl         

         Cl  Ag  

    AgCl   .  

 ) 1 -    :  95  99( 

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

200 -   »3«)  (

              . 

    ppm          

  .           

ppm               

         :     

2
6 610 200 101

Ca xppm
³o¬¼ ± Ã¨

¼ ±d¶ ³o¬¼ ± Ã¨
  

4 22 10x kgCa  

4 3 21000 12 10 5 101 40
g molkg molCa

kg g
   

3
15 10

1 mol.L     

          .   3 

  0 005/     3 .      

3 15 0 0001 5 100 1
n / mol.L
v / L

    

  )1 -    :  102  107( 

  
201 -   »4«)  (

       18 :   
 

D  B    16         
A .  

 )1 -     :  5  8( 

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

202 -   »4«)  (

            d3  
p3                 

        »4 «.       

 »1 :«      11  

 »2 :«      11  

 »3 :«      11  

 »4 :«      13  
     (   )   :  

     .  
 )1 -     :  27  34( 

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

203 -   »2«)  (

  » « .   
 :     

        :  .  
  :         .  

   :     .      
 )1 -     :  35  41( 

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

204 -   »3«)  (
       :      

2 4 3 3 3 2 4 26 2 3 6Al (SO ) NaHCO Al(OH) Na SO CO )  
CuO NH Cu H O N3 2 23 2 3 3 )  

Bi (SO ) NH OH Bi(OH) (NH ) SO2 4 3 4 3 4 2 46 2 3 )  
H BO H B O H O3 3 2 4 7 24 5 )  

6
65

7 7
5

  

  )1 -     :  58  60( 

1-)( 
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  27 ةصفح  رياضي همداختصاصي دواز  »»9999  آبانآبان  3030  آزمونآزمون«« پاسخ تشريحي  
  

 )كتاب آبي شيمي(  »2«گزينة   -205

..
: :

| |.. ..

| | | | | || ..
: : H H H C : :

.. |||

..

H

: O N C C C C C O H

O

N

Cl

O

         

جفت الكترون ناپيوندي در اين تركيب وجود  13جفت الكترون پيوندي و  22

  دارد.

 )65و  64هاي  هصفح: ردپاي گازها در زندگي - 1(شيمي 

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

 )كتاب آبي شيمي(  »4«گزينة   -206

KClO (s) KCl(s) O (g) 3 22 2 3  

NaNO (s) NaNO (s) O (g) 3 2 22 2   

mol O mol NaNO
?g NaNO / mol KClO

mol KClO mol O
  2 3

3 3
3 2

3 20 3 2 1  

g NaNO
/ g NaNO

mol NaNO
 3

3
3

85 76 51  

 )85و  84هاي  هصفح: ردپاي گازها در زندگي - 1(شيمي 

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

 )كتاب آبي شيمي(  »4«گزينة   -207

C H O CO H O  8 18 2 2 22 25 16 18  

8 18 8 18 2 2
8 18

8 18 8 18 8 18 2

0 57 1 25 32200 1 114 2 1
/ gC H molC H molO gO

mLC H
mLC H gC H molC H molO

     

   LO L
L

/ gO LO
  2

2 2

1 100 16001 25 20
H¼À H¼À  

 )85و  84هاي  هصفح: ردپاي گازها در زندگي - 1(شيمي 

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

 )كتاب آبي شيمي(  »3«گزينة   -208

سهم منابع غير اقيانوسي  ةكتاب درسي مقايس 94 ةبا توجه به شكل صفح
  باشد:  صورت زير مي به
 

  هاي يخ كوه هاي زيرزميني  آب ها  نهرها و جوي 
  هوابخار آب موجود در رطوبت خاك و  ،ها درياچه شورآب آب شيرين و 

  
  )94 ةصفح: آهنگ زندگي ،آب - 1(شيمي 

 )كتاب آبي شيمي(  »1«گزينة   -209

  آوريم: دست مي را به KOHابتدا گرم 

  6 610 840 10100
x

ppm     
½kº ¼{®e
−¼±d¶ 

0 084x / g KOH  

KOH (aq) Fe (SO ) (aq) K SO (aq) Fe(OH) (s)  2 4 3 2 4 36 3 2  

KOH Fe(OH) / x
  

 
3 0 084

6 56 2
³o] −¼¶

KÄoò Â²¼¶ ³o] KÄoò 

4
35 10x mol Fe(OH)    

 )107تا  102هاي  هصفح: آب آهنگ زندگي - 1(شيمي 

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

 )كتاب آبي شيمي(  »2«گزينة   -210

مورد نياز براي واكنش با هريك از چهارگزينه را حساب  HClعداد مولت

  كنيم: مي

  »:1«گزينة 

HCl NaOH NaCl H O   2  

10 01 0 011
mol HCl

?mol HCl / mol NaOH / mol HCl
mol NaOH

    

  »:2«گزينة 

3 3 23 3Al (OH) HCl AlCl H O    

mol HCl
?mol HCl / mol Al(OH) / mol HCl

mol Al(OH)
   3

3

30 005 0 0151
  

   تر از بقيه) (بيش
  

  »:3«گزينة 

2 2 22 2Ba(OH) HCl BaCl H O    

mol HCl
?mol HCl / molBa(OH) / mol HCl

mol Ba(OH)
   2

2

20 007 0 0141
 

  »:4«گزينة 

2 2 22 2Mg(OH) HCl MgCl H O    

molHCl
?mol HCl / molMg(OH) / molHCl

molMg(OH)
  2

2

20 006 0 0121
  

nةبا توجه به رابط
M

V
  پس هرچه مول  ،است ثابتو اين نكته كه مولاريته

  تر باشد. تر باشد حجم نيز بايد بيش بيش

  )107تا  105هاي  هصفح: آهنگ زندگي ،آب - 1مي (شي
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    »»  3030    9999««       28  
  

  
211 -   »4«  )  (  

» :«   .    (   )  

          .  

» :«   .          

       .  

» :«.  

» :«.  

» :«.  

 ) 2 -      :  6 7 9  14( 

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

212 -   »1«) (

        :  

FeCl NaOH Fe(OH) NaCl2 22 2   

FeCl NaOH Fe(OH) NaCl3 33 3   

    (II)    (III)     a  b 

       NaCl    a  b 

:    

molNaCl?molNaCl / gNaCl / molNaCl
/ gNaCl

123 4 0 458 5   

molNaClamolFeCl amol NaCl
molFeCl2

2

2 21   

mol NaClbmolFeCl bmolNaCl
molFeCl3

3

3 31   

a b / a /
a b / b /

0 15 0 05
2 3 0 4 0 1   

   Fe2  Fe3      a  b :  

Fe (mol) b /% %
a b / /Fe Fe

3

2 3
0 1100 100 100 660 05 0 1   

 )2 -      :  18  23( 

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

213 -   »3«) (

 »1:«molH / LHmolK/ gK / LH
gK molK molH

2 2
2

2

1 22 410 78 0 22439 2 1   

/ %
/

0 168 100 750 224    

 »2:«  

  molH gHmolK/ gK / gH
gK molK molH

2 2
2

2

1 210 78 0 0239 2 1   

 »3:«  

molK molKOH gKOH/ gK / gKOH
gK molK molKOH

1 2 560 78 1 1239 2 1   

/ / / g1 12 0 02 1 1  
 »4:«       %100     

.     

 )2 -      :  22  25( 

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

214 -   »1«) (

 -       

 | | |

|

CH CH CH CH

)CH CH C CH CH CH

CH

3 3 2 3

3 2 3

3

1   

   
33

3 2 3

33 2

2
|

| |

CH

)CH CH CH CH CH CH

CHCH CH

   

    33 2 2 3

33 2

3
| |

)CH CH CH CH CH CH

CHCH CH
  

 |

| | |

CH

)CH CH CH C CH CH CH

CHCH CH CH

3

3 2 2 3

33 2 3

4  

 )2 -      :  36  39( 

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

215 -   »4«)  (

            .  
            :  

 >  >   
             .    

  )2 -     :  70  71 ( 

2 
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    »»  3030    9999««       29  
  
216 -   »2«)  (

molCaCl kJ/ gCaCl
gCaCl molCaCl

2
2

2 2

1 832 22 111 1   

molNH NO kJxgNH NO
gNH NO molNH NO

4 3
4 3

4 3 4 3

1 26
80 1  

/ / x x / g1 66 0 325 5 1   
  )2 -     : 94( 

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

217 -   »4«)  (
H   90    Q      

.  

Hy¹¨H»

IÀkº¼ÃQ ÂP²ITºA Ì¼ \¶ IÀkº¼ÃQ ÂP²ITºA Ì¼ \¶

½k¹Àjïy¹¨H» jH¼¶ nj ½jn»HoÎ jH¼¶ nj
   

H HkJ ( ) H90 4 391 163 945 2   

H HH kJ / mol436   
 )2 -     :  65  68( 

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

218 -   »2«)  (
  H     1     

    2   3         
3         .H       

 .  
( NH N O N H O)3 2 2 22 2 3 4 3   

2 2 23 2 2( H O H O )    

2 2 2 26(N O H H O N )    
NH O N H O3 2 2 24 3 2 6   
H ( ) ( / ) ( / ) kJ2 1010 3 571 8 6 367 4 1531   

mol NH kJ?kJ LNH / kJ
LNH molNH

3
3

3 3

1 1531150 2296 525 4   

  )2 -     :  72  75( 
 ----------------------------------------------  

219 -   »3«)  (
             

         .      
              

        .  
  )2 -     :  80  81( 

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

220 -   »2«) (

An ( ) / / mol2 15 30 2 0 2 0 4   
/ mol[A ] / mol.L

L
1

2
0 4 0 22  

A
/ mol.LR / mol.L .min

min

1
1 1

2
0 2 0 81

4

   

A AR R / mol.L .min1 1
22 2 1 6   

     A2 :     

An / / mol2 4 0 2 0 8   
s?t / molA s

/ molA
150 8 300 4   

  )2 -     : 95( 
 ---------------------------- ------------------  

  
221 -   »2«)  (

          :  
 »1 :« :  C D G  

             C  
D  .   G    Ge        

.     
 »2 :«.       

:    E D F  
   E    D       

  .     F         
     .          

 »3 :« :  E G F  
E      17 G  Ge F   K   

              
 .  

 »4 :«:        A G B  
G    B    A  .     

 )2 -      :  6  14( 
 ----------------------------------------------  

222 -   »4«)  (
 Zn :[ Ar] d s Zn :[ Ar] d10 2 2 103 4 330 18 30 18 

    :  

 
Ge :[ Ar] d s p Ge :[ Ar] d s

Ga :[ Ar] d s p Ga :[ Ar] d

10 2 2 2 10 23 4 4 3 432 18 32 18
10 2 1 3 103 4 4 331 18 31 18

  

 Zn2
30 Ga3

31   .    
  1  2   .  
  (n)  (p) (A)  

 

Zn : n nZn

Co : n nCo

Cu : n nCu

65 2 65 30 3530
60 2 60 27 3327
64 64 29 3529

  

  Zn65 2
30    Cu64

29   .  
 »4 «.    

 )2 -      :  14  16( 

 2 - )( 
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    »»  3030    9999««       30  
  

O

C

OH

223 -   »3«)  (
              

.       x         
               

  .  
 )2 -      :  34  43( 

 ---------------------- ------------------------  
224 -   »4«)  (

            ) :A   
   B   (. 

  kg gA Am / L gA A AL kgA A

1 10002 5 25001 1  

  / kg gB Bm L gB B BL kgB B

1 1 10002 22001 1  

             :  
  Q m c / J kJA A A 2500 4 2 10 105000 105   
  Q m c / J / kJB B B 2200 2 4 10 52800 52 8   

:          Q Q QA B   

  Q / Q / kJ105 52 8 157 8   
 )2 -     :  56  59( 

 ---------------------------------------- ------  
225 -   »2«)  (

               
               

.     
 )2 -     :  70  71( 

 ------------------------- ---------------------  
226 -   »4«)  (

   : 

 »1 :«            
 .        

 »2 :«           
          .  

 »3 :«    C C C H C C 
O H  C O        C C  

 .      
 »4 :«           

    . 

 )2 -     : 94( 
 ----------------------------------------------  

227 -   »4«)  (
              

 .      
  C H O9 10    :  

   :  
 »1 :«  10 .    

 »2 :«C H O9 12  
 »3 :«  10 .    
 »4:«C H O9 10  

 )2 -     :  68  70( 
 ----------------------------------------------  

228 -   »4«)  (
               200 

           11( g.mL )  
200   : 

  2 22 4 2 4 2NaOH(aq) H SO (aq) Na SO (aq) H O(l) 

  Q mc Q / ( ) J / kJ200 4 2 30 25 4200 4 2  
:    

 / mol NaOH?mol NaOH mL / mol NaOH
mL

0 650 0 031000  

  / kJH mol NaOH kJ
/ mol NaOH

4 22 2800 03   

:    

 ml x /x / mol NaOH
ml / mol

50 0 6 50 0 031000 0 6 1000   

  / mol / kJ ( / )
x kJmol x /

0 03 4 2 2 4 2 2802 0 03 

 )2 -     :  63  65( 
 ----------------------------------------------  

229 -   »2«)  (
          

          

      . 

 :          

    (C H O )7 6 2  

 )2 -     : 82( 
 ----------------------------------------------  

230 -   »2«)  (
  H O (aq) H O(l) O (g)2 22 2 2 2   

  molO
?molO molH O / molO

molH O
1 21 0 52 2 2 22 2 2

   

    5/0          .  

            – 

.           

 )2 -     :  83  88( 
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