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      
  

1-      
  
-         Ei    )J (         

   )  (           
     )  . (  

-                   
       )     ( .......               

           .  
-    :  
      Eth .  
     –  .  
  

2-     thE  
  

 •אאאאא: 

-   )  (      X      )  ( 
  Q         :  

  
Q = C (θf – θi) = mcX (θf – θi ) 

  

−� −� ����06 2

            

  
  

  
  
  

    
     -  -  

site/faresferganiwww.sites.google.com/ 
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 :  
Q  :       )J. (  
m  :  X    )kg (  
θ i  :       )0C. (  
θ f  :       )0C. (  
cX  :    X   )J/(kg .0C)  ( J/(kg .0K)  (       .  

C = mc  :       X    J/(0C)  (  J/(kg .0K) . (  
-         m1  m2  ....... mn      c1  c2  ....... cn 

     C   :  
  

C = m1c1 + m2c2 + ....... + mncn  
  

  
-      )θf > θi  ( Q > 0        Q    

   )θf < θi  ( Q < 0          Q .  
  

-          :  
  
  

    c (J/kg.°K)  

  

 )Al(  890 
 )Cu(  380  

  2090  
  1700  

    4185  
   )O2(  0.94  

  
 :  

-                   
                µµµµ     

                  
                           C     µ   

   ce  :  
  

C = µce  
  

 אא: 

    P    )W (    )   ( 
       )s (       Q    

   ∆t    :  
  

t∆

Q
=P  
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   -     -     : 10 /01 /2023                                                                         :5 
 

  –   –   :       .                                                                     :        

 אאאא: 

                  )       (         
                  

                    
                         

 .  
-      Q1  Q2   ........          

                         Q   
         :  

  
Q1 + Q2 + ………………= Q 

  
  

-          )Q = 0 (     
       :  

  
Q1 + Q2 + ………= 0 

••• •: 

-              .  
-      I    R      U  :  
  

U = R.I 
  

U  :        )V. (  
I  :         )A . (  

R  :      ). (  
-       P    )W (        

 )s (    :  
  

P = U.I = R.I2 
  

-        I    ∆t         
   :  

  
E = P. t = U.I. t = R.I∆ ∆ 2. t ∆
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   -     -     : 10 /01 /2023                                                                         :6 
 

  –   –   :       .                                                                     :                   

 א)1:( )  :001      ( (*) 
  

1 -     10     mAl = 100 g    θi = 10°C   :  
-   Q        θf  = 80° .  

-   P .  
       2 -         θi1         = 80°C                  
me = 500 g     θ2 = 15°C  .         
  )  + (    .  

 :  
-      :cAL  = 890 J/kg°K .  
-      :ce = 4180 J/kg°K .  

א:  
1 --   Q :  
-       θ i = 10°C  θf = 80°C       

 Q  :  
Q = mAl.cAl(θf - θ i  )  
Q = 0.1 . 890 (80 - 10) = 6.23 . 103 J 

-   :  

 W 10.38 = 
60  .  10
10  .  6.23

=
t∆

Q
=P

3

 

2 -     :  
    m1            :  

-       θi1 = 80°C  θf        Q1  :  
Q1 = mAl.cAl (θf  – θi1) 

-      θi2 = 15°C  θf         Q2  :  
Q2 = mece (θ f – θ i2) 

-  )   + (     :  
Q1 + Q2 = 0  
mAlcAl (θf –θi1) + mece (θ f –θi2) = 0 
mAlcAlθf – mAlcAlθi1 + meceθf – mece θi2 = 0 
(mAlcAl + mece) θf – mFecFeθi1 – mece θi2  = 0 
(mAlcAl + mece) θf  = mAlcAlθi1 + mece θ i2  

   
cm + cm

θcm + θcm
 = θ

eeAlAl

i2eei1AlAl
f  

   C°17,65 = 
) 4180 . 0,5 ( + ) 890 . 0,1 (

) 15 . 4180 . 0,5 ( + ) 80 . 890 . 0,1 (
 = θ f  
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  –   –   :       .                                                                     :        

 2(א:( )  :003      ( (*) 
  

       R             I   
                   

          R       C  = 80 J/°K            
   Ve = 0,25 L   ) . (  

                     I = 0.6 A 
     U = 12 V   

                         
)  +  ( θ i = 20°C  θf .  
1 -  :  
-    R .  

-      .  
-            R    .  
2 -     )  +  ( 90%          θf 

      .  
  :  

-      :ce = 4180 J/kg.°K .  
-     :ρe = 1 kg/L .  

א:  
1 -  R :  

        :  

   
I
U

 =   R→  RI=U →                                              Ω 20 = 
0.6
12

 = R  

-      :  
P = U.I   P = 12 . 0.6 = 7,2 W →

-       :  
E = P t    
E = 7,2 . 30 . 60 = 12960 J 

2 -    :  
-  ) + (       Q  :  

                                   J           11664 = 
100
12960 . 90

  =  
100

 E90
=Q  

   :   
Q = C(θf – θi)  Q = (m→ ece + C) (θf – θi) 

   
mc + C

Q
 = θ - θ

e
if → i

e
f θ +   

mc + C
Q

 = θ  

      Kg0,25 = 0,25 . 1 = .Vρ = m eee  

                                              C°30,4 = 20+ 
4180) . (0,25 + 80
 11664

=θf  

A

V
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3-        -   

  
 א)אא:( 

                               
  )   . (  

  א א  א אא אא : 

                 
               . 

                             
                   

                   
                .  

••• •אאאאQ אא: 

                        )        (              
                    

      .  
 )Fusion(:  

         ) (          
    Q  :  

  

Q = m Lf  
  

Q  :    )J. (  
m  :    )kg. (  
Lf  :    )J/kg (     1 kg    .  

. )Solidification(:  
         ) (           

   Q  :  
  

Q = - m Lf  
  

Lf  :               )J/kg (   
  1 kg    .  

 )Vaporisation(:  
         ) (          

    Q  :  
  

Q = m Lv  
 

Lv  :     )J/kg (     1 kg    .  
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  –   –   :       .                                                                     :        

  )Liquéfaction(:  
         ) (           

   Q  :  
  

Q = - m Lv  
 

Lv  :              )J/kg (    
  1 kg   .  

••• •אאא: 

-                 
                 

     .  
 :  

            CH4 :  
  
  
  
  
  
  
  
  
  
  
  
  
••• •אאא: 

-          Ecoh    )J (    1 mol 
               :  

  

AxBy (g)   x A → (g) + y B (g) 
-       :  
  

Ecoh =  DΣ A-B  
  

 DA-B            )  (      
         )  (  )  ( 

       :  
  

O=O H  C  C=C  H  O  O - C  C  C  O=C   
429 415  615  463  356  345  749  ( )mol/kjD Y-X  
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  –   –   :       .                                                                     :                   

 : 

    C2H6O       :  
                                                                H    H 
                                                                                                                                                                                  

H – C – C – O – H  
                                                                                                                                                                                  

                                                                H    H 
  

 :  
    5     )C-H (    )C-C (     )C-O  (

    )O-H (  :  
Ecoh1 =  DΣ A-B = 5D(C-H) + D(C-C) + D(C-O) + D(O-H) 
Ecoh = ( 5 . 415) + 345 + 356 + 463 = 3239 kJ/mol 

••• •א: 

-                     
         .  

-                 ERéa     
 :  

  
ERéa =  DΣ A-B( ) -  D Σ A-B ( ) 

  
-   ERéa > 0               .  
-   ERéa <  0               .  

 : 

              : 

  
ERéa =  DΣ A-B( ) -  D Σ A-B ( ) 
Eréa = ( 4D(C-H) + 2D(O=O) ) – ( 2D(C=O) + 4D(O-H)  ) 
Eréa = ((4 . 415) + (2 . 429)) -  ((2 . 843) + (4 . 463)) = - 1020 kJ/mol 

 :  
ERea < 0      .  

  

3(א:( )  :004      ( (*)  
  

    m  = 200 g   )-50°C  (     ) (   
  )150°C. (  

1 -        :  
•      )-50°C ( )0°C. (  
•       ). (  
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   -     -     : 10 /01 /2023                                                                         :11 
 

  –   –   :       .                                                                     :        

•      0°C  100°C .  
 •  .  
•       100°C   150°C .  
2-             -50°C     

  150°C .  
3-     θ  = f(t)    .  

 :  
•      :ce = 4180 J/Kg.°K  
•      :cg = 2100 J/Kg.°K   
•       :cv = 2100 J/Kg.°K  
•      :Lf = 335 kJ/Kg  
•      :Lv = 1960 kJ/Kg  

א:  
1•          °C50-=  iθ  = 0°C fθ :  

         Q1       :  
Q1 = mcg ( θ f - θi) 
Q1 = 0.2 . 2100 ( 0 - (-50) ) = 21000 J 

•       :  
         Q2     ) ( :  

Q2 = m Lf    ( )      
Q2 = 0.2 . 335 . 103 = 67000 J 

•           = 0°C iθ  = 100°C fθ :  
        Q3       :  

Q3 = m ce ( θf - θi)    ( )      
  

         :  
 Q3 = 0.2 . 4180 ( 100 - 0 ) = 83600 J 

•       :  
        Q4     ) ( :  

Q4 = m Lv    ( )      
Q4 = 0.2 . 1960 . 103 = 392000 J 

•          = 100°C iθ  = 150°C fθ :  
         Q3       :  

Q5 = m cv ( θ f - θi)    ( )      
         :  

 Q5 = 0.2 . 2100 ( 150 - 100 ) = 21000 J 
2 -    :  

Q = Q1 + Q2 + Q3 + Q4 + Q5 
Q = 21000 + 67000 + 83600 + 392000 + 21000 = 584600 J 

          -10°C       150°C .  
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   -     -     : 10 /01 /2023                                                                         :12 
 

  –   –   :       .                                                                     :                   

3 -  = f(t) θ :  
  
  

  
  
  
  
 
 
 
 
 
 
 
 
  

  

4(א:( )  :008      ( *)*(  
 

          1 kg         
 0°C     P = 400W       . 

 
 
 
 
 
 
 
 
 
 
 
 
 
  

1 -         A  B  C  D  E   
2 -               
3 -         )B ( )D . (  .  
4 -      :  
-        cS .  

-        c .  
-    Lf  .  
-    Lv .  
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א:  
1 -     A  B  C  D  E :  
  

     
)A(        
)B(            
)C(       
)D(            
)E(       

  

2 -      :  
-                     

  60°C .  
-                     

  120°C .  
3 -   )B (      )D (           

            .  
4 --        Sc :  

  )A  ( )  (    θi = 0  θf = 60C     
  Q1  :  

Q1 = mcs (θ f – θ i) 

                                              
) - ( m

 t P
) -m(

 Qc
if

1

if

1
S θθ

∆
=

θθ
=  

                                     K         J/kg 400  
)0 - 06( 1

 60 .  1  . 400cS °==  

-        c :  
   )C ( )  (    θ i = 60°C  θf  = 120°C    

   Q3  :  
Q3 = mc (θf – θi) 

                                              
)θ - θ( m

 t∆ P
=

)θ -θm(
 Q

=c
if

3

if

3
ℓ  

                                     K         J/kg 1600  
0)6 - 201( 1

 60) .  4 (  . 400 c °==
ℓ

 

-    fL :  
  )B  ( )  (        Q2  :  

Q2 = mLf 

                                              
m

t∆ P
=

m
 Q

=L 22
f  

                                             J/kg 10 . 4.2=
1

 60) . 1 ( 400
=L 4

f  
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-    vL :  
  )D ( )  (        Q4  :  

Q4 = mLv 

                                              
m

t∆ P
=

m
 Q

=L 44
v  

                                             J/kg 10 . 6.9=
1

 60) . 4 ( 400
=L 3

v  
 

5(א:( )  :701       ( *)*( 
 

    C0 = 220 J/ °K      m1 = 0.2 kg     
 )  + (θ1 = 15.4°C        m2 = 0.08 kg    

θ2 = 87.4°C             θf = 20°C .  
1 -            )  +  +   ( 

 .  
2 -                 .  

 
        

901  380  130     (J/kg.°K) 
 

3-     Q        m3 = 80 g              
θ 3 = 15°C .  

 :  
•      :ce = 4180 J/kg.°K .  
•      :660°C .  
•      :Lf = 330 . 105 J/kg.°K .  

א:  
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                   Q1  = 0,08 . 901 . (660 - 15) =  4,65 . 104 J 

  

  
                     Q2 = 0.08 . 330 . 105 = 2,64. 106 J 

    Q    Q1  Q2 :  
                     Q = Q1 + Q2 = 4,65. . 104 + 2,64 . 106 = 2,69 . 106 J 

 
6(א:( )  :010       ( *)*( 

 

         m1 = 120 g      θ i1 = 16°C  
         m2 = 80 g    θi2 = 36°C .  

1 -     )   +  (         
         )    . (  

2 -       )   +  (   θ f' = 23.8°C   
   )        . (  

-                      
) -1 (   .  

-       .  )   +   +   (  .  
 :      :ce = 4180 J/kg.°K .  

א:  
1 -        :  
-   )   (        θi1   = 16°C   θf                

 Q1  :  
Q1 = m1ce  (θf - θi1) 
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-   )   (        θi2 = 60°C   θf                        
 Q1  :  

Q2 = m2ce (θ f - θi1) 
-  )   +  (    :  

Q1 + Q2 = 0 
      0 = )θ - θ(cm + )θ - θ(cm i2fe2i1fe1 →       0 = ))θ - θ(m + )θ - θ((mc i2f2i1f1e  

      0 = )θ - θ(m + )θ - θ(m i2f2i1f1 →       0 = θm - θm + θm - θm i22f2i11f1  
      0 = θm -  θm - θ)m+(m i22i11f21 →    θm +  θm = θ)m+(m i22i11f21   

   
m+m

θm +  θm
 = θ

21

i22i11
f →    C°24=

08.0+12.0
36) . (0.08 + 16) . 12.(0

 = θf  

2 --                            
   .  

-     :  
-  )   + (    θi1 = 16°C  θf' = 23.8°C      

    Q1  :  
Q1 = (C + m1ce) (θf - θ i1) 

-  )  (    θ i2 = 60°C  θf' = 23.8°C       
  Q2  :  

Q2 = m2ce (θ f' - θi2) 
-  )   +  (    :  

Q1 + Q2 = 0  →       0 = )θ - 'θ(cm + )θ - 'θ)(cm+(C i2fe2i1fe1  
      0 = )θ - 'θ(cm + )θ - 'θ(cm + )θ - 'θC( i2fe2i1fe1i1f  

      )θ - 'θ(cm -  )θ - 'θ(cm - = )θ - 'θC( i2fe2i1fe1i1f  

      
)θ - 'θ(

)θ - 'θ(cm -  )θ - 'θ(cm -
 = C

i1f

i2fe2i1fe1 →       
)θ - 'θ(

)θ - 'θ(cm 
- cm- = C

i1f

i2fe2
e1  

K      °J/ 21.44 = 
)61 - 3.82(

6)3 - 3.82( 4180) . (0.08 
- 4180) . (0.12- = C  
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     m1 = 1.35 kg     θ1 = 90°C      
         µ = 0.1 kg         m2     = 0.5 kg                      

)  + (      :θ2 = 60°C .  
-          

-        µ            
                    

     µ      ce .  
-       )  +  +  (      .  
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 :  
•      :ce = 4180 J/kg.°K  .  
•      :cCu = 383 J/kg.°K .  

א:  
  

 
 

             2-    : 
                     µµµµ            
                           .  

 

 

 

 
 

 - 

www.dztests.com



   -     -     : 10 /01 /2023                                                                         :18 
 

  –   –   :       .                                                                     :                   
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1 -       C2H6O     ). (  
  : 

 
  :  

 
 

-        .  
-        
2 -                                                            :a) H 2O( )  → H2O(g) 

                        b) H2O( )  → 2H (g) + O(g)  
-           .  

-         .  
3 -    CH4      :  

CH4 + 2O2 = CO2 + 2H2O 
        .  

-      ERea .  
-         .  
4 -   1 mol          1 mol    4 mol     

      1660 kJ .  
-     .  

-      )C-H. (  
  

 :   D(C-O) = 356 kJ/mol  D(C-C) = 345 kJ/mol  .  
            D(C-H) = 415 kJ/mol   D(C=O) = 843 kJ/mol  .  
            D(O=O) = 429 kJ/mol   D (O-H) = 463 kJ/mol .  

 C° 50 
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א:  
1- -        :  

  :  

 
    5     )C-H (    )C-C (     )C-O  (

    )O-H (  :  
Ecoh1 = Σ DA-B = 5D (C-H) + D(C-C) + D(C-O) + D(O-H) 
Ecoh = ( 5 . 415) + 345 + 356 + 463 = 3239 kJ/mol 

  :  

 
    6     )C-H (  )C -O  (  :  

Ecoh2 = Σ DA-B =6D(C-H) + 2D(C-O) 
Ecoh = (6 . 415) + (2 . 356 ) = 3202 kJ/mol 

-      :  
 :Ecoh1 ≠ Ecoh2               . 

2 - -     :  
)a (  ). (  
)b (  .  

-   :  
-   )a (               

       ) . (  
-   )b  (             

             .  
3 - -     :  

  
-   :  

ERéa = Σ DA-B( ) - Σ DA-B () 
Eréa = ( 4D(C-H) + 2D(O=O) ) – ( 2D(C=O) + 4D(O-H) ) 
Eréa = ((4 . 415) + (2 . 429)) -  ((2 . 843) + (4 . 463)) = - 1020 kJ/mol 

-       :  
E Rea < 0      .  
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4 - -   :  
CH4 (g) = C  (g) + 4H (g) 

-   :  

Ecoh = 4D(C-H)  →  
4

E
=D coh

)CH(  →    kJ/mol 415 = 
4

1660
=D H)-(C  

  
  

4-    
  
  

9(א:( )  :070      ( *)*(  
 

1 -  1L        m = 500 g       5 min  
   )  + ( θ i = 10°C  θ f = 60°C .  

-     C  )  +. (  
-          (5min)       .  
2-      m'Al = 500 g    θi2  = 150°C      

   θi1 = 60°C     .  
-   Q      )  +  + Al (       

   )  +  + Al  (  :  

    
 c'm + C

 Q + θc'm + θC
 = θ

AlAl

f2AlAl1i
f  

-      θf      )  +  + Al ( 
  :  

  )  +  + Al (  .  
  )  +  + Al (      36KJ .  
  )  +  + Al (      14.7KJ.  

 :  
-      :cAl = 890 J/Kg.°K .  
-      :ce = 4180 J/Kg.°K .  
-     :ρe = 1 Kg/L .  

א:  
1 -     )  +: (  

C = Ce + CAl 
C = mece + mALcAl 
 me = ρeV = 1 . 1 = 1 kg 
 C = ( 1 . 4180) + (0.5 . 890) = 4625 J/°K 

-    :  
 ) -  (    θi = 10°C  θf = 60°C        

 Q  :  
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Q = C ( θf - θi ) 
Q = 4625 ( 60 - 10 ) = 231250 J 

  :  

    
t∆

Q
  = P  →  W    770.83 =  

60 . 5
231250

 = P  

2 - -      
 c'm + C

 Q + θc'm + θC
 = θ

AlAl

i2AlAl1i
f :  

   :  
-  )  +  (    θi1 = 60°C  θf         

Q1  :  
Q1 = C (θf - θi1) 

-   mAl'     θ i2 = 150°  θf         
Q2  :  

Q2 = mAl' cAl (θ f - θi2) 
-       )  +  + Al (      Q 

 :  
Q1 + Q2 = Q 
C (θ f - θi1) + mAl'cAl (θf - θi2) = Q 
Cθf - Cθi1 + mAl'cAl θ f - mAl'cAl θ i2 = Q 

 (C +  mAl'cAl  ) θf = Cθi1 + mAl'cAl θ i2 +  Q    →     
 c'm + C

 Q + θc'm + θC
 = θ

AlAl

f2AlAl1i
f  

-    fθ   )  +  + Al: (  
  -  :  

     )  +  + Al (     :Q = 0   :  

  C°68 ≈  
890) . 0.5 ( + 4625

0 + 150) . 890 . (0.5 + 60) . (4625
 = θ f  

  -  :  
             )  +  + Al (   36 . 103 J          

Q = + 36 . 103 J   :  

  C°75 =  
890) . 0.5 ( + 4625

10 . 36 + 150) . 890 . (0.5 + 60) . (4625
 = θ

3

f  

  -  :  
            )  +  + Al (   14.7 . 103 J          
Q = - 14.7 . 103 J   : 

  C°65 =  
890) . 0.5 ( + 4625

10 . 14.7 - 150) . 890 . (0.5 + 60) . (4625
 = θ

3

f  
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10(א:( )  :011      ( *)*(  
  

      m1 = 250 g      θi = 30°C  .   
     m2 = 20 g     θ i1 = - 10°C . .  

1-    :  
-    Qe       θi = 30°  θ f = 0°C .  

-    Q1        θi1 = - 10°C  θf1 = 0 .  
-    Q2     .   
2-   )Q1    + Q2 ( eQ                       
)  + (      0°C  .  
3-      )  + (          

    .  
4-        m2 ' = 0.1 kg .  
-        .  

-         )  + (        
  .  

 :       :Ce = 4180 J/kg.°C .  
                :Cg = 2100 J/kg.°C .  
               :Lf = 3.35 . 10 5 J/kg .  

א:  
1- -  eQ :  

Qe = m1.ce ( θf - θ i) 
Qe = 0.25 . 4180 ( 0 - 30 ) = - 3.14 . 104 J 

-  1Q :  
Q1 = m2.cg ( θ f1 - θi1 ) 
Q1 = 0.02 . 2100 ( 0 - (-10)) = 4.20 . 102 J 

-  2Q :  
Q2 = m2.Lf 
Q2 = 0.02 . 3.35 . 105 = 6.70 . 103 J 

2-   2+ Q 1Q   eQ:  
Q1 + Q2  = 4.20 . 102  +  6.70 . 103  =  7.12 . 103   

 : eQ Q1  + Q2 <                   
        .          )Q 1 + Q2 ( Q 

               0°C .  
 

3-     )  +: (  
  eQ Q1 + Q2 <                   

   θf > 0           Q3  :  
Q3 = m2ce (θ f - θi ) = m2 ce θ f    (θ i = 0) 
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   -     -     : 10 /01 /2023                                                                         :23 
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        Q1        θi1     = - 10°C    
 θf1 = 0°C      Q2        :  

Q1 = m2cg  (θf - θi1) = - m2cgθ i1   (θ f = 0) 
Q2 = m2L f 

       θ i = 30°C  θf       Q0'  : 
Qe ' = m1ce  (θf - θi) 

-    )  +  +  (  :  
Qe ' + Q1 + Q2 + Q3 = 0 
m1ce(θf - θi) - m2cgθi1 + m2Lf + m2ceθ f = 0 
m1ceθ f - m1ceθi - m2cgθi1 + m2L f + m2ceθ f = 0 
(m1 + m2) ceθf - m1ceθi - m2cgθ i1 + m2Lf = 0 

(m1 + m2) ceθf = m1ceθi + m2cgθ i1 - m2Lf  →   
c)m+(m

Lm - θcm + θcm
 = θ

e21

f2i1g2ie1
f  

 C°21.5 = 
4180)02.0+(0.25

)10 . 3.35 . (0.02 - ) (-10) 2100 . (0.02 + 0)3 . 4180  . (0.25
 = θ

5

f  

4- -        :  
-      ) (  Qe       

 θi = 30°  θf = 0°C ) (      :  
Qe = m1Ce (θ f - θ i) = - 3,14 . 104 J 

-         θi1 = - 10°C  θf1 = 0°C   Q1'   
 :  

Q1' = m2'cg(θf1 - θi1) = 0,1 . 2100 (0 - (-10)) = 2,10 . 103 J 
  Q1' < Qe        O°C           

     )(Q1' + Q2'     eQ  Q2'       
  :  

 Q2' = m2Lf = 0,1 . 3,35 . 105 = 3,35 . 104 J 
 Q1' + Q2 ' = 2,1 . 103 + 3,35 . 104 = 3,56 . 104 J 

  :e21 Q>)'Q+'Q(         .  
-    :  
-                   θf = 0   

      :  
      θi = 30°  θf = 0          Qe  :  

Qe = m1ce(θf - θ i ) = 0 → Qe = m1ce(0 - θi ) → Qe = - m1ceθi  
      θi1     = - 10°C  θ f    = 0          

 Q1''   :  
Q1'' = m2cg(θf - θi1) = m2cg(0 - θi1) = - m2cgθi1  

               Q2''  :  
Q2'' = m2'Lf 

 m2 '     .  
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-  )  +  (      :  
Qe + Q1 '' + Q2'' = 0  
- m1ceθ i   - m2cgθi1 + m2'Lf = 0 

m2'Lf = m1ceθi  + m2cgθi1  →         L
 θcm + θcm

 ='m
f

i1g21e1
2  

     g 0,0873 =  
10 . 3,35

(-10)) 2100 . (0,1 + 30) . 4180 . (0,25
 ='m 52  

           :  
m1'' = 0,1 - 0,0873 = 0,0127 g 

 

11(א:( )  :012      ( *)*(  
  

        CH4 )   (    η    
                    

        :  

100.
P
P

=η
0

  

  :P      P0        .  
•         θi = 15°C       θf = 65°C   

   5 min   10 L               
  Vg = 120 L        VM = 24 L/mol .  

 :   
-    :Ce = 4180 J/kg.°K .  
-     :C = 2,5 .107 J/m3  .  
-    ρe = 1 kg/L .                      
1 -     Q     5 min        P .  
2 -          :  

CH4(g)  +  2O2(g) =   CO2(g)  +  2H2O( ) 

        .  
-    Q0    1 mol   CH4 .  
-         5 min      P0 .  

 :  
  

 HC −  HO −  OO =   OC =   
414  463  498  749  ( )mol/kjD Y-X  

 
3 -      .  
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א:  
1-        50 min :  

        θ i = 15°C  θ f = 65°C       
  Q  :  

Q = mece (θf - θ i) → Q = ρeVece(θf - θi) 
 5 min   10L     :  

Q = 1 . 10 . 4180 ( 65- 15) = 2.09 . 106 J 
-   :  

t∆

Q
 =P  →  W 10 . 6.97 = 

  60 .  5
10  .092

=P 3
6

 

2- -        :  
  

  
  

-   0Q    1 mol    4CH :  
     )  (D - )  (D = Q ∑∑ Y-XY-X0  

     4D - 2D - 2D + 4D = Q H-OO=CO=OH-C0  
J 10 . 6.98 - = ) 10 . 463 . (4 -  )10 . 749 .  (2  -  )10 . 498 .  2 ( + )10 . 414  .  (4 = Q 53333

0  
  

-   0Q       5 min :  
        120 L        5 min :  

    mol 5 = 
24

120
 = 

V
)V(CH

 = )n(CH
M

4
4  

     1 mol     Q = - 6.98 . 105      
 5 mol         :  

 1 mol   →   - 6.98  .  105  J 
                                                     5 mol  →    QT 

J      10 .  3.49 - = 
1

 )10 .  6.98 (-  .  5
 = Q 6

5

T  

-  P      :  

t∆

Q
=P 0

0   → W  10 . 1.16 = 
  60 .  5
10 . .493 -

=P 4
6

 

3-   :  

     .100
P
P

 = η
0

→      60% = .100
10 .  1.16
10 .  6.97

 = η 4

3
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        .   :  
  

  
  
  

 **  :  ** 
     
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