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61- For many young people, this is the most difficult problem that they … to deal with in their lives.    
1) never had   2) ever had   3) have ever had  4) have never had   

62- I have written the letter, but I … it … . 
1) haven’t posted / still  2) have posted / yet 
3) haven’t posted / yet  4) haven’t posted / ever

63- A: What do you do for living? 
B: “I am workless. Actually, I … last year.” 
1) don’t work from  2) haven’t work from 
3) haven’t worked since  4) don’t worked after

64- Which word does NOT have a prefix? 
1) disagree  2) impossible 
3) reality  4) midterm

65- A: “Have you ever met George?”  
 B: “Yes, but I’ve … his wife.” 
1) so far met  2) ever met 
3) never met  4) met 

66- In modern society, some people’s main … in life is to earn as much money as possible.  
1) stage  2) mission  3) condition   4) invitation  

67- The doctor believes that my brother, Tom, is suffering from a nervous … . 
1) creation  2) reason  3) addiction  4) disorder  

68- On the phone: - “Would you like to leave a message?” – “No, I’ll … later.” 
1) wake up 2) get up 3) call back  4) give up 

69- The little girl was highly scared in the accident, so I tried to … to somewhere safe. 
1) get her away 2) look after her 3) turn her around  4) wake her up 

70- Smoking is the major cause of lung … and I remember one day a … told me that tossing cigarettes may 
cause huge fires. 
1) disease - police  2) health - doctor 
3) cancer - firefighter  4) fire - police
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. 

Today most of the diseases are under control because of new …(71)… and medical inventions. 
Nowadays, many of the factors that …(72)… our health are lifestyle choices. Lifestyle diseases such as heart 
disease and cancer are serious health problems in our …(73)… . Unhealthy actions and some other things 
cause them. There are some risk factors related to any health problem. What are the risk factors? Risk 
factors are things that …(74)… your chances of injury, disease, or any other health problem. There are 
different kinds of risk factors. Some are controllable, while others are not. The difference …(75)… the two is 
clear. 

 

         
          )  2(     10 :     

            10           
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PART A: Grammar and Vocabulary 
Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each sentence. Then mark the answer on your answer sheet. 

A Healthy Lifestyle
(Vocabulary 

Development, …, 
Pronunciation)  

   61  71

   2

  10       10    
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71- 1) medicines  2) secrets    3) exercises  4) messages 

72- 1) look  2) practice  3) enjoy  4) influence 

73- 1) technology  2) communication  3) society  4) series 

74- 1) increase  2) finish  3) measure  4) forget 

75- 1) in  2) between  3) from  4) with 

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. 

Helen Adams Keller was born in Tuscumbia. When she had not spent more than 18 months of her life, she 

became both deaf and blind so that she lost her connection with the outside world. When she was six, she was 

shown to Alexander Graham Bell. Graham Bell sent a 20 year old teacher called “Anne Sullivan” who was 

working in an institute for educating the blind people, after the examination, to teach Helen. 

Sullivan communicated with her by pushing some signs with her fingers on the Helen’s palm and used this 

method to teach her words. After some months Helen learnt to say the name of anything that she touched and 

soon by the cards including bold sentences, she was able to say a sentence. Then she went to an institute for 

learning how to speak so that after a while she was able to make her own sentences. Moreover Helen learnt 

how to lip-read by touching the mouth and the throat of the speaker. 

When Helen was a little kid, entering university was her dream and at the end she succeeded in 1900. She got 

accepted in Radcliffe college and graduated four years later. During her studying  in college, her loyal teacher 

which means the teacher that was always helping her and never left her alone, wrote every speeches in each 

class on Helen’s palm to let her understand her lessons. She was the first deaf and blind person that graduated 

from the university. These days lots of our deaf and blind students put Helen a model for themselves because 

she never gave up in spite of her weaknesses and at last she got what she wanted with effort and not quitting 

easily. 

76- Which of the following statements is true about Helen keller? 

1) She couldn’t speak till the end of her life.                    

2) Without having the help of her teacher, she couldn’t graduate from the university. 

3) She was born both deaf and blind.    

4) After entering the university, she had become independent in a way that she didn’t get any help from others.

77- What does the underlined word  “deaf”  in paragraph1 mean? 

1) not able to see 2) not able to touch 3) not able to speak 4) not able to hear 

78- According to the passage, lots of our deaf and blind students put Helen a model for themselves because … . 

1) she was an educated person  2) she was so positive about life 

3) she was deaf and blind like them 4) she was so hard working and she never gave up 

79- Which of the following words is defined in the last paragraph? 

1) loyal        2) speech 3) university 4) graduate 

80- It can be understood from the passage that … 

1) finding a loyal friend can help you to improve. 

2) your behavior with your teachers, influences their behavior with you 

3) there are no solutions for deaf and blind people to learn speaking 

4) if you don’t quit easily you can get anything that you want
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   19: ةصفح       تجربي يازدهماختصاصي   98 اسفند 9آزمون  -) 5( پروژة
  

  عادي )2( فيزيك     
  

  
 به كدام سمت است؟ Aميدان مغناطيسي در نقطة بردار دهد. جهت  اي از ميدان مغناطيسي زمين را نشان مي شكل زير، طرح ساده  - 151

1(  

2(  

3(  

4 (   
  

  

جاذبة ميان دو ميله زياد بوده و بـا حركـت بـه     1كشيم. در نقطة  مي Bروي ميلة  2تا نقطة  1از نقطة صورت عمود،  را به A، ميلة مقابلمطابق شكل   - 152
 يابد؛ در اين صورت الزاماً . . .   ، نيروي جاذبة ميان دو ميله كاهش مي2سمت نقطة 

     آهنربا نيست. Bو ميلة است آهنربا  Aيلة م )1
   آهنربا نيست. Aو ميلة است آهنربا  Bميلة  )2
  هر دو ميله آهنربا هستند. )3
  توان نظر داد.  نمي Aولي در مورد ميلة  ،آهنرباست Bميلة ) 4
(مقاومت لامپ ثابت فرض  شود؟ توان مصرفي آن چند وات مي وصل كنيم، V110به ولتاژ ن رااگر آنوشته شده است.  W100و V220دادروي لامپي اع - 153

 شود.)
1( 25  2( 50  3( 200  4 (400  
 چند آمپر است؟ R3مقاومت ازجريان عبوري  آمپر را نشان دهد، 5/0 عدد آل اگر آمپرسنج ايده شكل زير كه قسمتي از يك مدار است،در  - 154

1( 5/0 

2( 75/0 

3( 1 

4 (5/1  

Fهاي زير، جهت بردار نيروي مغناطيسي يك از شكل در كدام - 155


Bهاي ميدان مغناطيسي عمود بر خط vسرعتبا وارد بر الكتروني كه  


ست، در حال حركت ا 
 به درستي نشان داده شده است؟

1(B F

v

  2(

B

F

v

  3(

B

F

vv  4 (B

F

v

 
 

  

 شروع هر درس در دفترچة سؤالگذاري قبل ازهدف
  خود را بنويسيد: 10گذاري چند از  ، هدف)2فيزيك (هاي درس  گويي به سؤال لطفاً قبل از شروع پاسخ
  توانيد پاسخ صحيح بدهيد؟ سؤال به چند سؤال مي 10از هر 

  بوده است؟ 10عملكرد شما در آزمون قبل چند از 
 شما براي آزمون امروز چيست؟گذاري  هدف

  براي آزمون امروز 10گذاري چند از  هدف  آزمون قبل 10از چند 
    

دقيقه 25

   الكتريكيجريان 
(توان در مدارهاي الكتريكي و تركيب 

  ها) مقاومت

و القاي الكترومغناطيسي  مغناطيس
  هاي مغناطيسي،  (مغناطيس و قطب

 دان مغناطيسي و نيروي وارد بر ذرةمي
  باردار متحرك در ميدان مغناطيسي)

  )73تا  53هاي  (صفحه

A

R = 4 �2

R = 8 �3

R = 2 �1

جغراف�ا�� شچمال قطب

A

زم�ن �رة

2
1

A

B

         
 هاي ساده و متوسط را ياد بگيريددر كارنامة اشتباهات به اطلاعاتي كه در زير هر سؤال نوشته شده توجه كنيد و سطح دشواري را هم ببينيد همة سؤال
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2( 46 10
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3 (6    4 (8  
  

37

B v

6

6
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�
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2 (2  
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163 -                 A  B       
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164 -        6      
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2 (1  
3 (5/1  
4 (3  
165 -                         
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4    2 (9

2  
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168 -                            
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           .            
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1( 5/2
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172 -  V220 W100      .   V110             ) 

(.
1( 25  2( 50  3( 200  4 (400  
173 -        A  B  R 
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4 2(3
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3 4 (4

11 
  
174 -              5/0        R3   
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2( 75/0
3( 1
4 (5/1

  
175 -                

1 (16     
2 (8  
3 (4  
4 (12
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2( - 
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4 (- 
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1( 6
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3( 12
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      )2(   
  
  
  

     191 -     
1     ( (  )   .       
2( H                 .  
3(                      .  
4( .            

192 -    O (g) O (g)2 3          143      .2/11  
                   

1 (143000  2( 143  3( 5/71  4( 71500
193 -                5616                 

    »H O H O2 2 2 «        (O , C , H : g.mol )116 12 1   
1 (432   
2( 432/0  
3( 423  
4( 423/0  
  
  

194 -                         .
» - «    H (g) O (g) H O(l) kJ2 2 22 2 285         .   

   H    %60                
   (O ,H : g.mol ) ( kW.h / J)1 616 1 1 3 6 10   

1 (750/23  2( 875/11  3( 750/46  4( 125/70
195 -          N2O2 Cl2    

1 (N O Cl2 2 2   2( O N Cl2 2 2   3( Cl O N2 2 2   4( Cl N O2 2 2 
196 - H                C H     

1 (CH (g) C(g) H (g)4 22   2( CH (l) CH (s) H(g)4 3   
3( CH (g) CH (g) H(g)4 3   4( CH (l) C(s) H (g)4 22 

197 -       »I IIH H kJ700«  B B  )     A B   250 
.     A  B  .   (

I)(A A) (B B) (B A B)

II) (A A) (B B) (B A A B) (B A

2 2

2 3
B

B
A B)   

1 (500  2( 400  3( 300  4( 200
198 -      

1  (H C H (g) Br (l) C H Br (l)2 4 2 2 4 2      .  
2  (          .         
3    (                  .        
4  (       .  

O

  
  

        
            ) 2(     10 :    

  10          
       10    

        
  10    10  

20 
    

     )
 (       

  63  75  

         
                           

.      
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199 -        

1 (
O
||

CH (CH ) C CH CH3 2 3 2 3 CH (CH ) O CH CH3 2 3 2 3  

2( CH C(CH )CH CH OH3 3 2

O
||

CH CH(CH ) C CH3 3 3  

3( 
O
||

CH (CH ) C OH3 2 2CH (CH ) O CH OH3 2 2 2  

4( 

OH

      

CH OH2

2200 -     K               

O

O

   
»       …            …   «  
1 (C H O31 46 2 9   2( C H O31 60 2 7   3( C H O31 46 2 7  4( C H O31 60 2 9

201 -         . . .  
1    ( .                   
2(                          .    
3( .                    
4(          H O2     .    

202 -           
»     …   …  .          …   .  «  
1 (- -   2( - -   3( - -   4( - - 

203 -        98/0     .         (I)  (II) kJ 
(H ,C : g.mol )11 12 

I) C H (g) O (g) CO (g) H O(l) H ?
II) C H (g) O (g) CO (g) H O(l) H kJ

3 6 2 2 2
2 2 2 2 2

2 9 6 6
2 5 6 2 2600   

1 (1516  2( 2816  3( 758  4( 542
204 -     1560        2200  .         

  (C ,H : g.mol )112 1   
1 (100  2( 21  3( 49  4( 82

205 -   16   kJ325     O O       
1 (708  
2( 496  
3( 720  
4( 453  

H(kJ.mol )1    
415  C-H
360  C-O  
463  O-H  
805  C=O  
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?
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2( 432/0  
3( 423  
4( 423/0  
  

216 -                     .    
» - «    H (g) O (g) H O(l) kJ2 2 22 2 285          .  

   H    %60                

   (O ,H : g.mol ) ( kW.h / J)1 616 1 1 3 6 10   
1 (750/23  2( 875/11  3( 750/46  4( 125/70
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پا�انه حالت

آغازي حالت
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  اسرارسادات ميراحمدي - علي كرامت - اميرحسين بهروزي فرد -محمدمهدي روزبهاني-عليرضا ذاكر-عليرضا آهويي-زاييراميرحسين مي-شاهين راضيان - پورعلي حسن  2شناسي  زيست

  حميدرضا عامري - فاروق مرداني - سيد علي ميرنوري - عبدالرضا اميني نسب- محمد جعفر مفتاح-ايمان محمدي- مصطفي كياني- سيدامير نيكويي نهالي - مرتضي جعفري  2فيزيك 

  2شيمي 
ميلاد  - نژادمحمد فلاح  - عليرضا كياني دوست - حسن رحمتي كوكنده - موسي خياط عليمحمدي-محمد عظيميان زواره- ايمان حسين نژاد-نيامهلا تابش- امير حاتميان- مجتبي برزين گروسي

  ميرحيدري
  

  
  
  

  و ويراستاران ، مسئولين درسگزينشگران
  

  

 گروه ويراستاري ويراستاران استاد مسئول درس گزينشگر نام درس
مسئول درس 
 مستندسازي

  الناز معتمدي  فاطمه فوقاني -نيبهنام شاه  نيا اعظم نوري - كريحسن وس  مرادي كامران اله  مرادي كامران اله  2فارسي 

  ليلا ايزدي  مختار حسامي  درويشعلي ابراهيمي   زاد مهدي نيك  فاطمه منصورخاكي 2عربي زبان قرآن
  محدثه پرهيزكار  -  بقا  محمد رضايي –سكينه گلشني   مازني محمد ابراهيم  محمدابراهيم مازني 2دين و زندگي
  -  -  -  دبورا حاتانيان  دبورا حاتانيان معارف اقليت
  پيشه فاطمه فلاحت  فاطمه صابري - فريبا توكلي - شهريار رجايي -محدثه مرآتي  -  كيارش كاظم لو  ش كاظم لوكيار 2زبان انگليسي

سحر صادقي –اسدي  آرين فلاح  روزبه اسحاقيان  بهزاد سلطاني  بهزاد سلطاني  شناسي زمين  اكبري ليدا علي 

  حسين اسدزاده  حمدپورسينا م – علي خرسندي  حسين اسفيني  محمد بحيرايي  محمد بحيرايي  2رياضي 

  اكبري ليدا علي  اله اصفهاني رحمت - شاهين راضيان - ي عطاربمجت - محمدجواد باغچي  فرد اميرحسين بهروزي  محمدمهدي رزوبهاني  محمدمهدي روزبهاني  2شناسي  زيست

  يآتنه اسفنديار  اميرمهدي جعفري   امير محمودي –بابك اسلامي   كفش حميد زرين  كفش حميد زرين  2فيزيك 

  ريحانه براتي  اله اصفهاني رحمت -نژاد محمدسعيد رشيدي –محمد كوليوند  – نيامهلا تابش  آبادي مصطفي رستم  اميرحسين معروفي  ايمان حسين نژاد  2شيمي 

  
  گروه فني و توليد

  
   مهدي ملارمضاني گروه مدير

  نيا (اختصاصي) مهلا تابش -لو (عمومي) كيارش كاظم مسئولين دفترچه

 سازي و مطابقت با مصوباتمستند
 فاطمه رسوليمدير گروه:

 دفترچه: ليدا علي اكبري  مسئول 

  ياري فاطمه علي حروف نگاري و صفحه آرايي

 حميد محمدي ناظر چاپ

  
  گروه آزمون
  چي (وقف عام) بنياد علمي آموزشي قلم
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106 - »4«) (

x

y y y y

( ) ( ) x

x x

y y y
x y

2 1 3

1 2 3 3

2 8 2 2 1 37 343 7
2 4 2

9 27 3 3 2 3 3 3
2 3 5

   

    )2       97  104(

107- »3«) (

  xy a a0 1      

1

x

y

     x y     

  »3 «/ /( ) ( )0 5 1 51 1
5 5 .    

    )2       97  104(
----------------------------------------------  

108 - »3«) (
xf (x)

x

a f ( ) a

g(x) ( ) g( ) ( )

3 2

2
2 3 9

1 12 819 9
   

    )2       97  104(
----------------------------------------------  

109- »3«) (
 ( )  ( ) ( ) .    

  :    
   :( ) ( , )0 .  

   :( ) ( , )92 25  .  

x y ( ) ( )2 2 25 3 9
3 5 25   

    )2       97  104(
 ----------------------------------------------  

110- »2«) (

x x x x

x x

( )

x x
bx x x x

a

2 2

2

2 1 4 2 3

4 2 3 2

2
1 2

1 19 3 3 33 27
3 3 4 2 3

4 5 0 4

   

    )2       97  104(
----------------------------------------------  

       
  

111- »4«) (

sin sin( ) sin 10 0 0 0210 180 30 30 2   

cos cos( ) cos 10 0 0 0240 180 60 60 2   

sin cos 1 10 0210 240 12 2   
    )2    78  82(

 )  (  
) (
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112- »1«) (

sin( ) sin( ) sin2 3
3 3 3 2   

cos( ) sin

sin( ) cos( )

1
2 6 6 2

2 3 1 3 1
3 2 6 2 2 2

   

    )2    78  84(
----------------------------------------------  

113- »2«) (

 

cos x sin x ( )

cos x cos x

sin xtan x
cos x

2 4 212 2 21 1 15 25 25
210
5

2
2 2 215

2121 21
5

   

    )2    77  78(
----------------------------------------------  

114- »3«)  (

 

sin( ) sin
cos( ) cos( ) cos
tan( ) tan( ) ( tan ) tan
cot( ) cot

   

  »3 « .    
    )2    79  80(

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

115- »3«) (

   sin( x) cos x2 sin cos   

:2 .  

x x x

x x

2 329 9 2 9 2
2 2 3 6 12

   

:   x       .    
    )2   83(

116- »3«) (

sin( ) sin( ) sin

cos( ) cos( ) cos( ) cos( )

tan( ) tan( ) tan( )

cos( ) cos( ) cos

T ( )

13 126 6 6 2
14 153 3 3 3 2

4 33 3 3
11 326 6 6 2

1 1 3 1 3 732 2 2 4 2 4

   

    )2    77  87(
----------------------------------------------  

117 - »2«) (

sin sin( ) sin( )

sin( )

125 126 423 3 3
3

3 2

  

tan( ) tan tan( )

tan

0 0 0 01500 1500 4 360 60
060 3

   

cos cos( ) cos( ) cos13 12 326 6 6 6 2   

cot( ) cot( ) cot( )

cot cot( ) cot

0 0 0 0600 600 360 240
30 0 0 0240 180 60 60 3

   

:  

A ( )( ) ( )3 3 332 2 3   

3 1 2 12 2 2  

    )2    77  87(
----------------------------------------------  

118- »2«) (

   (y sin x)  1      
1 - :  .  

( ) ( )2 1 1 3  y   
( ) ( )2 1 1 2 1 1  y 

   ) 2    88  90(
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119- »3«) (

     :  

: y sin( x) cos x , y cos x2  »1«  

: y cos(x ) cos( x) sin x ,2 2  »2«  

y sin x  

: y sin( x) cos x , y cos x3
2  »3«  

: y cos( x) cos x , y sin x4  »4«  
  »3 « .    

    )2    88  94(
----------------------------------------------  

120 - »1«) (

sin sin sin cos( )

cos

3 33 0 35 10 5 2 10
23 5

  

sin ( cos( )) sin cos

sin
tan tan( )

cos

tan tan

3 2 3 33 35 5 5 5
3

3 25 3 3 33 5 5
5
2 23 35 5

   

    )2    77  87(
 ----------------------------------------------  

121- »2«) (

    cos x 1 )(x 0  3   
    cos x 1 )(x  1 -   .

:  
a b

a ,b
a b

f (x) cos x

f ( ) cos( ) cos( )

cos( ) cos( ) ( )

3 1 21
1 2

20 20 21 2 1 2 63 3 3
2 11 2 1 2 1 2 03 3 2

   

    )2    88  94(

122- »2«) (

y acos( x) bsin x

acos( x) bsin x

7 12
3 12

  

 

y asin x bsin x y (a b)sin x1 1   
(a b)( ) a b1 1 1  1 sin x   
(a b)( )1 1  1 sin x   

a b 1  
(a b ) ( a b )6 1 1 6   –    

a b a b a b a b1 1 6 2 2 6 3   
    )2    88  94(

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

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

t

x t x t

f (x ) f (t) sin(t ) sin( t) cos t

f (x) cos x

f ( ) cos

1 12 2

2 2

2 2 2

1
3 3 2

   

    )2    88  94(
----------------------------------------------  

124- »3«) (

   tan x
cos x

121 2 :  

ˆˆtan B tan C
ˆˆcos B cos C

ˆˆcos B cos C *

1 1 1 1
2 2 1 11 1

2 2
2 2

   

   ABC    Â 090   
B̂ Ĉ :       ˆ ˆcosC sin B   

   )  *:  (  
ˆˆ ˆ ˆcos B cos C cos B sin B

ˆ ˆ ˆA sin A sin A

2 2 2 2 1
0 290 1 1

   

    )2    77  87(
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125- »2«) (

   y sin x    [ k ,( k ) ]2 2 2 

k Z     y sin x   [ , ]0 2 

    [ , ]4 2    .  

    )2    88  90(

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

126- »1«) (

  y sin x   2       

      »1 «   :  

2

-2

x

y y

-1

-3

x

y =   sin x2

1

y =   sin x-12

  
    )2    88  94(

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

127- »2«)  (

  y cos x2  2        

x k2 k Z    .  

    )2    91  93(

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

128 - »4«) (

cos( ) sin( ) sin sinA
cos cossin( ) cos( )

sin A tan /
cos

3 32
22 32

4 4 4 10 253 3 3 3

  

    )2    77  87(

129- »4«) (

tan sin tan( )sin

cot cos cot cos( )

cottan( )sin

cot cos( )

  

3 2 5 2 2
10 10 10 10
2 3 2 5 210
10 10 10 10

22 2
102 10 10

2 2
10 2 10

sin 2
10

cot 2
10 sin 2

10

1

  

    )2    77  87(

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

130 - »3«) (

sin( ) cos( )a
sin( ) sin( )

sin sin sin

cos sin sin cos

0 0 0 0
0 0 0 0

0 0 0
0 0 0 0

180 40 2 270 40
4 270 40 360 40

40 2 40 3 40
4 40 40 40 4 40

   

       cos 040 :  

sin
tancosa a

sin cos tan

cos cos
atan

a

0
00

0 0 0
0 0

0

403
3 4040

40 4 40 40 4
40 40

440 3

   

  cot cot( ) tan0 0 0 0130 90 40 40 :    

acot
a

0 4130 3   

    )2    77  87(
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  ) 2(  
  

  

131- »3«  )  (  
1 (             

   .  
2 (              

    .  
3 (            

         .  
4 (             

       .
 )  2    85(  

----------------- -----------------------------
132 - »4«  ) (

             
                 

                S 
   .  

   :  
1 (                 

          .  
2  (             

      .  
3(    2    2       

.      ( )   
 )  2     80  82  92  93(  

-------------------------------------------- --
133 - »4«  )  (

         .  
1 (          !
2 (       .
3 (              

  !   
4 (        .

 )  2     81 84  85(  
 ----------------------------------------------

134 - »2«  ) (
     ( )        .

                
  .  

   :  
1 (            

                
.  

3 (  .          
    .       

4    (         .  
          .  

 )  2     75 80 85  88(  
 ----------------------------------------------

135- »4«  ) (
         21       

         !    
   :  

 »1:«             
    .      .  

 »2 :«             
.  
 »3 :«             

46          47 .     
 )  2     47 81 85  95(  

 )1   18  32(  

136 - »2«  ) (
   1          

         .    
   :  

 »1 :«    1        
 .    

 »3 :«    35        
.      

 »4 :«              
  .   

 )  2    81 85 92  93  95(  
 ----------------------------------------------

137- »3«  ) (
      2   ( )     

       .      
 .  

   :  
 »1 :«      .      
 »2:«      1       

               
    .       

 »4:«     2        
    .      

 )  2     84 92  93(  
 ----------------------------------------------

138 - »2« ) (
   (2  99   2   

            
( ) .  

   (   .    ( )  
        (     
.        ( )  

   (   .      ( )  
)  2     99(  

 ----------------------------------------------
139- »3«  ) (

          .  
          

.                
.      

   :  
 »1:«          

 .  
 »2 :«     .       
 »4:«   .        

 )  2     55 98  100(  
 )1  40(  

 ----------------------------------------------
140 - »2«  ) (

              
         .         

   :  
 »1 :«      18      

        .  
 »3:«            

 .  
 »4 :«             

               
     .     

)  2    57  59 99  100(  
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141- »4«  )  (
       1 1    1    

.    
1   (            

 .  
2 (             

 .  
3 (  1  1        .  )

(       
4 (           .  

 )  2     81 84 92  93(  
 ----------------------------------------------

142- »4«  ) (
               

.        
   :  

 »1:«          .     
 »2:«   .            

 »3 :«         
 .

 )  2     100  101(  
------------------- ---------------------------

143 - »4«  )  (
                  

                    
             .      

                   
       .  

)  2     80 82 84 85  90(  
 ----------------------------------------------

144- »1« )  (
 (          92    2     

                .  
    )(   . ( )  

       (  95  2   
 1 2    .            
                  

.       ( )  
 (                

.     )(  
              (  

.      ( )  
)  2    80 81 85 86 92  93(  

 ----------------------------------------------
145- »1« ) (

                
              

.
 )  2    67 69 74  91(  

 ----------------------------------------------
146- »3«  ) (

             
             .  

.                
 :      

1   (       .     
   98         .   
.  (( ))  

2      (     
 !    

4   (       .  
)  2     92 98  99  101(  

 )1   3  40(  
 ----------------------------------------------

147- »1« ) (
              

               
          .  

   (        .     
      (          

  .  
  (     .    

 )  2    54 99  101(  
 )1  17(

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

              .  
  ( )       ( )    

 .  
 :     

1 .        (  
2         (   

      .  
4     (  .      

 )  2    55 57 81 84 90 99  101(  
 ----------------------------------------------

149- »3«  ) (
    .     
    (          

              
               

     .  ( )  
      (n4        n 2 

 . ( )  
 (             

( ) .  
    (         

.      ( )  
 )  2    54 92 93 95 99  101(  

----------------------------------------------
150- »2«  )  (

1    (          
   .          ( )  

2   (   5  94   2   
( ) .  

3               (
! ( )  

4(          ) 5    (
. ( )

 )  2    94  100(  
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  )2(  
  

151- »4«  ) (  
     

           
          

      
       

    
                    

    .
             
         .       A 

    »4 « .
 )2      69(  

 - ---------------------------------------------  
152- »4«  )  (  

   A     B       
         B          ) 

     (.             
                 A 

       .  
 )2       66  68(  

 ----------------------------------------------  
153- »1«  ) (  

    VP
R

2
               

    .       :  

R P VVP ( )
R P V

2  22 2
1 1

   

P W
V V ,V V

P
( )1

2 1

100 22
110 220

110
100 220  

P
( ) P W22 2
1 1 100 25100 2 4 4   

 )2      53  55(  
 ----------------------------------------------  

154- »2«  ) (  
       R1      .R2 

 R1              
:         V V R I R I / I1 2 1 1 2 2 22 0 5 4   

I / A2 0 25   
   I1 I2    R3     .  

I I I I / / / A3 1 2 3 0 5 0 25 0 75   
  )2      55  61(  

155 - »4«  ) (  
               

        »4 «       
             .  

 )2        71  73(  
 ----------------------------------------------  

156- »3«  ) (  
         

F | q | vBsin             
 .                 

                 
        .    

|q| C C ,
mv ,B G T
s

F | q | vBsin
6 0

4 4
5 5 10 90

2 10 100 100 10
  

F sin N6 4 4 0 35 10 2 10 100 10 90 10 

37

B v

  
        

         
 :
  

  

 )2        71  73(  
 ----------------- -----------------------------  

157 - »1«   )  (  
                

                 .  
                  

 .                   
          :

غرب شرق

بالا

  پا��ن

Fb

v

mg

B

  
          .        

       :        
bF mg | q | vBsin mg

B B T G6 3 6 310 10 10 1 10 10 10 10
   

 )2        71  73(  

جغراف�ا�� شچمال قطب

A

�س�
مغناط

جنوب
قطب

�س�
مغناط

شچمال
قطب

زم�ن
�رة

B

v

F
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158- »1«  )  (  
   k  R              

        .  

eq
I

R r
    k         

           .  
   V Ir           .  

 )2      55  61(  
 ----------------------------------------------  

159 - »4«  ) (  

       maxP
r

2

4       .
    r .     

         V rI     
                     .I 0 
         V V6    I A6   

V 0   . .    

6

6

V (V)

I (A)
0  

I r V
V rI

I A r r
0 6 0 6
6 0 6 6 1   

          .  

max maxP P W
r

2 36 94 4 1   

 :     r R       
              

   maxP    .
V

R r

max max

I I A
R r

P RI P W

6
1

2 2

6 31 1
1 3 9

   

 )2      53  55(  
 ----------------------------------------------  

160 - »2«  ) (  
        :  

�

R = �6
R = �4
4

3

1

R = �32

R = �12  

     VP
R

2
  

          
   R1 R2   :    

P R P P P
P R P

1 2 2
2 1 2

3 26
R R

R
R R

1 212
1 2

6 3 26 3   

     R1 R2   :  
P P P P12 1 2 3   

      P RI2      
  :      

P R P
P R P

P P

12 12
4 4 4

4

3 2
4

6
  

:     
                   P P P P124 3 6 9   

R P P
P / P

R P P
124 3 3 3

3 124
6 4 512 9   

tP P P P / P / P124 3 9 4 5 13 5   
 )2      53  61(  

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

161- »2«  ) (  
                     

   :  
  rI I I I A2 2 28 2 4 2    

        :    

  I A , V
rI

R r R
2 12

2
122 2   

  R R R2 4 12 2 8 4   
 )2      53  55(  

 ----------------------------------------------  
162- »2«  ) (  

     RP RI
(R r)

2
2

2    :     

  R R
P P

(R r) (R r)

2 2
1 2

1 2 2 2
1 2

   

  R R
(R r) (R r)

2 1 2
2 2

1 2
   

  R , r R
( ) (R )

1 8 4 2
2 2

2

8
8 4 4  

  (R R ) R R R2 2
2 2 2 2 28 8 16 144 8 80 128 0   

  R R (R )(R )2
2 2 2 210 16 0 8 2 0   

  R
R

2

2

8
2   

R = �123

R = �44
R = �2
12

R = �6
1

R = �3
2

R = �123

2+4=6R �=124
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 R2 8           R2 2   
.    )2      53  55(  

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

R =20�1

IA B

I1

R =30�
2

R =5�3

I = A0/2
2  

  

    
  

   R11  R2             
  :     

  V V R I R I I /1 2 1 1 2 2 120 30 0 2  
  I / A1 0 3  

  I I I / / / A1 2 0 3 0 2 0 5  
   :               

  AB eqV R I / / V17 0 5 8 5  
 )2      55  61(  

 ----------------------------------------------  
164- »1«  ) (  

        :
  
  

R

R

1

2

3 6 23 6
4 22

    

   
  
  
  
  

  

  )   R1 R2        (
                
  :          

  V V6 32 2  
     6 :      

  VI / A
R

3 0 56  
  )2      55  61(  

 ----------------------------------------------  
165- »1«  ) (  

                 
         :       

  

  
              

:      
P P , R

P P

eq eq eq

P R P R
P R P R

R R
R R R

R R

4 123
123

94 123
43

123 4 4

123 4

123 4

9 273
9 27 27
9 27 4  

 )2      53  61(  
 ----------------------------------------------  

166- »1«  ) (  
                    

.      
       N     S 

                
 .  

N S N S N S

D C B A  
 )2        66  68(  

 --------------------------- -------------------  
167- »4«   ) (  

             
          

N            
   .      

 )2        67  69(  
 -------- --------------------------------------  

168 - »1«  ) (  
                 

(v)       F            .
B           )        

          .       (( e) 
  B     .  

v

F
v

O

B
z

x

y

شرق(ريالاست)

پا��ن

غرب

بالا

-e

(ريالوبهريالو)شچمال

سر)جنوب (پشت

(چمپ)

  
 )2        71  73(  

NN

,R1 2
20 30 1220 30

I R 53 eqR 12 5 17
A BR =12�

2و1 A B

4�

4�

�= V6

r=0

C

BBA

A

A

C4�

3�

6�

R R1 2

C

�

R =3�
1

�

R =3�
3

R =3�
2

R4
�

R4 R    =3�
123

P = P3
123 99

2

A

�= V6
r=0

A

A

C

C

C

R =2�
1

R =2�
2

4�

I

I

I

1 2
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169- »3«  ) (  
             v  

       B           
  .                 

                   .
  .              

v

F

O

B

z

x

y

شرق

پا��ن

غرب

بالا

-q

شچمال

جنوب

   
B / T , |q| C

m, v
s

F | q | vBsin
0

0 04 50
90 200

  

F ( ) / N6 450 10 200 0 04 1 4 10  
 )2        71  73(  

 ----------------------------------------------  
170- »2«  ) (  

           315 10 10 0 15W mg / N  
  63000 50 10 0 15EF E | q | ( ) / N  

        
         

E  .    
            

(W)   E(F )  TF 
             EF 
W TF    .    

 B(F ) TF        BF     
     . BF  v   B    .  

                    
(B)     .B      :  

   
2 2 0 15 2

0 15 2

T E

B T

F W F / N

F F / N
  

B
/

F | q | vBsin

/ ( ) ( / ) B B / T2 1 46 5

90
0 15 2 50 10 1 4 10 1 0 03

 )2        71  73(  
 ----------------------------------------------  

  

          
  

171 - »1«  ) (  
                R 

    .VP
R

2
   R :     

V V
R

VP P / W
R

2 25
10

5 25 2 510 10   
 )2      53  55(  

 ----------------------------------------------  
172- »1«  ) (  

    VP
R

2
               

:   .           
R P VVP ( )

R P V

2  22 2
1 1

   

P W
V V ,V V

P
( )1

2 1

100 22
110 220

110
100 220  

P
( ) P W22 2
1 1 100 25100 2 4 4   

 )2      53  55(  
 ----------------------------------------------  

173- »1«  ) (  
           :    

R

R

R R

R
R

متوال�

R

R

R

R3 موازي
A

B

A

B

R
1 R

2

  
R RR R R R R R R
R R1 2

3 33 3 4   

eqR R R R R3 11
4 4

R

R

R

A

B

3

4

  
 )2      55  61(  

 ----------------------------------------------  
174- »2«   ) (  

       R1      .R2 
 R1              
:         V V R I R I / I1 2 1 1 2 2 22 0 5 4   

I / A2 0 25   
   I1 I2    R3     .  

I I I I / / / A3 1 2 3 0 5 0 25 0 75   
  )2      55  61(  

 ----------------------------------------------  
175 - »3«  ) (  

                 
         :      

  
  
  

   
1 2 4 6R  

  

F
→

T

F
→

E

W
→

F
→

B

B

v

F
B
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2 4 2 6R  
1 2

1 2
6 6 36 6eq eq

R R
R R

R R
  

 :         

eq eq
eq

I I A
R r

12 43 0   

              
 :  

eqR R I
V V I I A1 21 2 1 2 22  

2 2 4O AV V V  
4A BV V V2 4 8O BV V V  

 )2     55  61(  
 --------------------------- -------------------  

176- »1«  )  (  
   k  R              

          .

eq
I

R r
    k         

           .  
   V Ir           

  .  
 )2      55  61(  

 ------------------------------------ ----------  
177- »4«  ) (  

       maxP
r

2

4       .
    r .     

         V rI     
                     .I 0 

         V V6    I A6   
V 0   . .    

6

6

V (V)

I (A)
0  

I r V
V rI

I A r r
0 6 0 6
6 0 6 6 1   

          .  

max maxP P W
r

2 36 94 4 1   
 :     r R       
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V
R r
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I I A
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1 3 9

   

 )2      53  55(  
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�

4 �
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�
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r = �1
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I

I
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�
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I I I I A2 1 3   

            4 
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V V4 3 3 2 12 6 18   
 )2      55  61(  

 ----------------------------------------------  
179 - »4«   ) (
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   3R  .        

1 2
1 2
1 1 1 3 3 2 54 12 , eq
,

R R
R

    

                  
 :     

24 45 1eq
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1 1 14 2 6 46 12, eq
eq

R R
R

  

24 4 84 1eq
I / A

R r
  

              
  3R  2R  3 2/ A        

        8/0     .  

R 4 2 6
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I I
I / A

I I /
1 23

23
1 23

12 6
3 24 8  

 )2     55  61(  
 ----------------------------------------------  

180 - »2«  ) (  
        :  

�

R = �6
R = �4
4

3

1

R = �32

R = �12

  

     VP
R

2
           

         R1 R2   
 :    

P R P P P
P R P

1 2 2
2 1 2

3 26

R R
R

R R
1 212

1 2
6 3 26 3   

     R1 R2 :     
P P P P12 1 2 3   

      P RI2      
  :      

P R P
P R P

P P

12 12
4 4 4

4

3 2
4

6
  

:     
                   P P P P124 3 6 9   

R P P
P / P

R P P
124 3 3 3

3 124
6 4 512 9   

tP P P P / P / P124 3 9 4 5 13 5   
 )2      53  61(  

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

181- »1«  ) (  
            U Pt    

:
  P W / kW

t min / hU Pt U / / / kWh200 0 2
90 1 5 0 2 1 5 0 3   

 )2      53  55(  

182 - »2«  ) (  
                     

   :  
  rI I I I A2 2 28 2 4 2    

         :  

  I A , V
rI

R r R
2 12

2
122 2   

  R R R2 4 12 2 8 4   
 )2      53  55(  

 ----------------------------------------------  
183 - »2«  ) (  

     RP RI
(R r)

2
2

2    :     

  R R
P P

(R r) (R r)

2 2
1 2

1 2 2 2
1 2

   

  R R
(R r) (R r)

2 1 2
2 2

1 2
   

  R , r R
( ) (R )

1 8 4 2
2 2

2

8
8 4 4  

  (R R ) R R R2 2
2 2 2 2 28 8 16 144 8 80 128 0   

  R R (R )(R )2
2 2 2 210 16 0 8 2 0   

  R
R

2

2

8
2   

 R2 8           R2 2   
  .  

 )2      53  55(  
 ----------------------------------------------  

184 - »4«  ) (  
   X  Z           

  B               A C  D 
        .Y    B    

                       .
         ...    .  

 )2      55  61(  
 ----------------------------------------------  

185- »2«  ) (  
R =20�1

IA B

I1

R =30�
2

R =5�3

I = A0/2
2  

  

    

   R11  R2             
  :     

  V V R I R I I /1 2 1 1 2 2 120 30 0 2  

  

,R1 2
20 30 1220 30

I R 53 eqR 12 5 17
A BR =12�

2و1 A B

R = �123

R = �44
R = �2
12

R = �6
1

R = �3
2

R = �123

2+4=6R �=124
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  I / A1 0 3  
  I I I / / / A1 2 0 3 0 2 0 5  

      :          
  AB eqV R I / / V17 0 5 8 5  

 )2      55  61(  
 ----------------------------------------------  

186 - »2«  ) (  
               

:     

  eq
eq

R
R
1 1 1 1 24 6 12  

  :          

  AB

eq

V
I A

R
12 62  

      12 :      

   ABV
I A12 112 12  

A

12�

B

I

I6�4�

II

  
:               I I I I I A6 1 5  

 )2      55  61(  
 ----------------------------------------------  

187- »3«  ) (  
      6  R   V30  .
       6 :         

VI A
R

30 56  
     R :     

  R eqI I I A2 15 2 5 5   

  VR
I

30 65  
 )2      55  61(  

 --------------------- -------------------------  
188 - »1«  ) (  

        :
  
  

R

R

1

2

3 6 23 6
4 22

   

  
  
  
  

  )   R1 R2        (
                
  :          

  V V6 32 2  

     6 :      

  VI / A
R

3 0 56  
 )2      55  61(  

 -- --------------------------------------------  
189- »4«  ) (  

     R1                
       .P RI2     R1 
 .          
  

  
  
  
  
  
  

  

  

TI I T T

P W T
T

P R
P RI

P R

RP
P W

R

1

1

2

1 1

9

5
3 159

 )2      53  61(  
 ----------------------------------------------  

190- »4«  ) (  
   R          

I
R r

                .L2   

                .   L1 L2  
V1V2 :     

  V V V1 2  
   V2    .     V V1 

     VP
R

2
     L1   .  

 )2      53  61(  

eqR R R R2 5
3 3

R =R1
R =    R

3

2

R R R R2

R RR R
R R

2 2
2 3

4�

4�

�= V6

r=0

C

BBA

A

A

C4�

3�

6�

R R1 2

C

R

R =R

R R

R

R R1

R =R

R

R = R2

R R1

R

A

�= V6
r=0

A

A

C

C

C

R =2�
1

R =2�
2

4�

I

I

I

1 2
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  )2(   

  
191- »2«    )  (

H               
  .  

  )2   63  64(  
----------------------------------------------  

192- »4«     )  (
        2       

       286 .    
O (g) O (g)

molO kJ J?J / L O
/ LO mol O kJ

J

2 3
33
3 3

3 2
1 286 100011 2 22 4 2 1

71500

   

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

193- »2«     )  (
   1     2808       

           12   
 .      

H O H O2 2 22 2   
mol H O g H O

?kg H O molO
mol O mol H O

kg / kg H O
g

2 22 2
2 2

2

2 1812 1 1
1 0 4321000

   

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

194- »2«     ) (

mol Hg kJ?kW.h kgH
kg g H mol H

kW.h / kw.h
/ kJ

22
2 2

3

11000 285 601 1 2 2 100
1 11 875

3 6 10

   

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

195 - »1«     )  (
           (  )   

         :      
N N O O Cl Cl   

  )2   65  66(  
----------------------------------------------  

196- »3«     )  (
  H            

           »2 « »4 « 
      .»3 «.    

]      ) [ H(   
]       [   

H H(C H) H(C H) H(C H)4 3   
  )2   65  68(  

----------------------------------------------  
197 - »3«     )  (

]       ) [ H(   
]       [   

I

II

H [ H(A A) H(B B)] [ H(A B)]
H [ H(A A) H(B B)]
[ H(A B) H(A A) H(A B)]

2 4
2 3

4 4
   

I II

I II
H(A B) kJ.mol

H H kJ

H H H(A B)

H(B B)

H(B B) kJ.mol

1250
700

1

4

300

  

  )2   65  68(  
----------------------------------------------  

198- »4«     )  (
  :    
 »1 :«           H 
            .       
 »2 :«             

        .  
 »3 :«             

                
  .          

  )2   67  70(  
----------------------------------------------  

199 - »2«     )  (
           

          .  
1(C H O , C H O6 14 7 14   
2(C H O , C H O5 10 5 10   
3(C H O , C H O4 10 2 4 8 2   
4(C H O , C H O7 8 6 6   

  )2  70(  
----------------------------------------------  

200 - »2«     )  (
      7       .    

           K  7   
   .  

   K   »C H O31 46 2 «   
    »C H O31 60 2 « .  

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

201 - »4«     )  (
 H O2              

(l)    .  
  )2   70  71(  
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202 - »3«     )  (

           .    
         .     

     .    
  )2   70  71(  

----------------------------------------------  
203 - »1«     )  (

kJ.g
C H

1
2 2

   1300 5026
| H |

      

/
kJ

   0 9850 /   
   

0 98   

kJ.g 149      
H  (I) :     

H ( ) kJ49 2 42 4116   
 H :       

( ( )) kJ4116 1300 2 1516   
  )2   70  71(  

----------------------------------------------  
204 - »3«     ) (

              
  3       »CH2 « .   

             
»CH2 «   .  

C H4 10
 

 CHC H 23 8
 

CHC H 22 6
 

   

( ( ))kJ.mol 12200 1560        
kJ.mol 1640  

( ( ))kJ.mol kJ.mol1 12200 640 2840     
kJ kJ

g
2840 4958: g1      

  )2   70  71(  
----------------------------------------------  

205- »2«     )  (
CH OH g.mol 1

3 32 
CH OH(g) O (g) CO (g) H O(g)3 2 2 2

3 22   
g CH OH kJH mol CH OH

molCH OH g CH OH
kJ

33
3 3

32 3251 1 16
650

   

)     ) (H(   
)    (   

[ ( ) ( ) ( ) x]

[ ( ) ( )]

3650 3 415 1 360 1 463 2
2 805 4 463

   

x kJ.mol 1496   
  )2   65  68 70  71(  

206 - »3«     ) (
   »« » « »«        .    
  :  

     (        
    .          

 (         .    
 (               

            .    
 (             

          .    
 .    

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

207- »2«     ) (
 )3(  H H    .  

  kJH(H H)
mol

432   
 )4(       .  

kJ
mol

716 ) (H   
    )2(  (C H)    .  

) H (g) CH (g)2 42C(s ,  
H(H H)] [ H(C H)]2 4 ) ([ H ( )H    

H(C H) H(C H)

/ kJ.mol 1
75 716 2 432 4
413 75

   
    )1(  (C C)    .  

) H (g) C H (g)2 2 63C(s ,2  
H(H H)]3 ) ([ H2 )(H   

[ H(C H) H(C C)]6   
/ [ ] [ / H(C C)]84 7 2 716 3 432 6 413 75   

H(C C) / kJ.mol 1330 2   
  )2   65  68  72  75(  

----------------------------------------------  
208 - »1«     )  (

)     ) (H(   
)    (   

H ( ( ) ( / ) )) / kJ2 286 393 5 890 75 5   
  )2   72  75(  

----------------------------------------------  
209- »4«     )  (

    ) 91   (      
              .

             :  
H H H ( )2 1 91 183 92   

  »3«:  
mol NH kJ?kJ / g NH / kJ

g NH mol NH
33
3 3

1 923 4 9 217 2   
  )2   63  65  72  75(  
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210 - »1«     )  (

        .       
  )2   72  74(  

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

       
  
211- »2«     )  (

 » « » «    .  
           .   
      »« » «      
              

 .    
  )2   63  65(  

----------------------------------------------  
212- »2«    )  (

H               
  .  

  )2   63  64(  
----------------------------------------------  

213 - »4«     )  (
        2       

       286  .  
O (g) O (g)

molO kJ J?J / L O
/ LO mol O kJ

J

2 3
33
3 3

3 2
1 286 100011 2 22 4 2 1

71500

   

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

214- »2«     )  (
:    

  ()3(          
        .      

   ()2(     kJ890 .  
kJ?kJ mol H O kJ

mol H O2
2

4452 8901   
 ( ) 1)  (3(         

     Q .       
  )2   63  65(  

----------------------------------------------  
215- »2«     )  (

   1     2808       
           12   

 .      
H O H O2 2 22 2   

mol H O g H O
?kg H O molO

mol O mol H O
kg / kg H O

g

2 22 2
2 2

2

2 1812 1 1
1 0 4321000

   

  )2   63  65(  

216- »2«     ) (
mol Hg kJ?kW.h kgH

kg g H mol H
kW.h / kw.h

/ kJ

22
2 2

3

11000 285 601 1 2 2 100
1 11 875

3 6 10

   

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

217- »4«     )  (
 .   ( )  ( ) ( )   

  :  
 (O3 .    
 (O3           .   

N O2 4     .    
.     (  

  (O2       .    
  )2   63  65(  

----------------------------------------------  
218 - »3«     ) (

   :  
 »1«    :          

          .  
 N-H  NH3   O-Cl  OCl2    

    H F         .  
 »2:«            .  

 »4:«            
.               

.    
  )2   63  66(  

----------------------------------------------  
219- »1«     )  (
        (  )      

         :      
N N O O Cl Cl   

  )2   65  66(  
----------------------------------------------  

220 - »3«     )  (
  H            

            »2«  »4«  
      .»3 «.    

]       ) [ H(   
]       [   

H H(C H) H(C H) H(C H)4 3   
  )2   65  68(  

----------------------------------------------  
221- »4«     )  (

              
       .  

  )2   63 65 67  68(  
----------------------------------------------  

222 - »2«     )  (
     C H    .  

CH (g) C H (g) H (g)4 2 6 22   
H H H
| | |

| | |
H H H

H C H H C C H [H H]2   
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[ H(C H)] [ H(C H) ]65 2 4 6 348 436   
H(C H) H(C H)

H(C H) / kJ .mol 1
65 8 6 784

424 5
   

         C H   
(II)    .  

CH (g) O (g) CO (g) H O(g)4 2 2 22 2   

                
H
| .. .. .. ..

.. .. .. ..|
H

H C H [O O] [O C O]2 2  

) [ ( / ) ( )]4 424 5 2 495 H(   
[( ) ( )] kJ2 799 2 2 463 762  

  )2   65  68(  
----------------------------------------------  

223 - »4«     )  (
]       ) [ H(   

]       [   
H [ ] [ ] kJ

mol H kJ?kJ L / kJ
L mol H

2
2

4 414 2 464 1075 3 436 201
1 2015 16 7520 3

   

  )2   65  68(  
----------------------------------------------  

224 - »1«     )  (
      :        

]      ) [H(   
]       [   

H  (I) (II)        :  
H(I) [ H(O H) H(O O)]
[ H(O H) H(O O)]

H(O O) H(O O)

4 2
4
2

   

H(II) [ H(O O) H(O O)]
[ H(O O)] H(O O) H(O O)

2 2
3 2   

  H  (I) (II)   H (I)  
b a2  H (II)   b a2 .  

  )2   65  68(  
----------------------------------------------  

225- »3«     )  (
]       ) [ H(   

]       [   
I

II

H [ H(A A) H(B B)] [ H(A B)]
H [ H(A A) H(B B)]
[ H(A B) H(A A) H(A B)]

2 4
2 3

4 4
   

I II

I II
H(A B) kJ.mol

H H kJ

H H H(A B)

H(B B)

H(B B) kJ.mol

1250
700

1

4

300

  

  )2   65  68(  

226 - »4«     ) (
  :    
 »1 :«            
  .  

 »2 :«       .    
     .  

 »3 :«       (OH)   
O
||

( C H)    
O
||

(C C C).    
  )2   68  70(  

----------------------------------------------  
227- »3«     )  (

 .   ( )  ( )   
  :    

 (        )     (  
        .  

 (  .         
  )2   68  70(  

----------------------------------------------  
228 - »4«     )  (

  :    
 »1:«            H 
                
.  
 »2:«              

        .  
 »3:«              

                
  .          

  )2   67  70(  
----------------------------------------------  

229- »2«     )  (
           

          .  
1(C H O , C H O6 14 7 14   
2(C H O , C H O5 10 5 10   
3(C H O , C H O4 10 2 4 8 2   
4(C H O , C H O7 8 6 6   

  )2  70(  
----------------------------------------------  

230 - »2«     )  (
      7       .    

           K  7   
   .  

   K   »C H O31 46 2 «   
    »C H O31 60 2 « .  

  )2   68  70(  

H H

O

.. ..
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