
        sin 3  1
3sin 3 1 cos 3 1 618  sin 3 1 cos 3 1

        7
   7  ln  2    ln 7

3 2 ln 73 2 ln7 7
z  j  j 2 = - 1

.            
  j = e /2+2n (n )      / / / / /   /  , / ,  32  , 32 ,     

n, m n = 3m, 3m+1, 3m+2 



3 O A (1, -1, 1) B(1, 1, 0) C(3, 5, 4)

 

OAB  

 

 

OAB OA OB  

x, y, z  i, j, k  

OA OB 1 1 11 1 0 1, 1, 2     

12 OA OB 12 1 1 2 62                       
OA OB OA OB 3 2 0  

 

OABC  

 

 

OABC OA OB OC  OA OB OC 1, 1,2 3, 5, 4   3 5 8  10  16 OA OB OC 106 53  

 

C OAB H  

H OAB OH OA OB 
CH OA, OB  

 OA 1 1 1 3, OB 1 1 0 2,   OA OB 1 1 0    
  CH OA=( OC OH) OA=(-3, -5, -4) (1, -1,1)+OH OA = -3+5-4+3s = -2 + 3s =0   CH OB=( OC OH) OB=(-3, -5, -4) (1, 1,0)+OH  OB = -3-5+0+2t =  -8 + 2t =0   

s=2/3,  t= 4   OH 2/3 1, 1,1 4 1,1,0 14/3, 10/3, 2/3 , CH  14/3, 10/3, 2/3   3, 5, 4   5/3, 5/3, 10/3   CH 5/3 1 1 4 5 6/3     

(1) 1/3 =  



           2 1 0
   2        
   2          2           2 2      

’  ’’ x 1

          6    8  0         
t2 + 6t +8 = 0      (t+2)(t+4) =0    t = -2, -4   

y = A e-2x + B e-4x  (A, B )   

                                   2  4          ,        

                      1 12 4



  
 

  

det(A- E)=0    (-1- )(-4- ) +2 = 0 2 + 5 +6 =0  ( + 2)( +3) =0  = -2, -3  

=-2       1 12 2 11
     2 12 1 12  

     
  

       1 11 2     

det(P)=  -1       2 11 1 2 11 1                       

     1 12 1        1 12 1                      ) 

            
   2 11 1 1 12 4 1 11 2   4 23 3 1 11 2  2 00 3         2 11 1   2 00 3  2 11 1
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(1) Fourier J [W/m2]
dT dx [K/m]

 [W/(m K)]  
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ABCD x xdQ [J]   

x
TdQ dydzdt
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dt [s] EFGH xdQ [J] T T x dx [K]
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x x
 

x dt [s] xdQ = xdQ xdQ [J]
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dT [K]  

[kg/m3] Cp [J/(kg K)] dT [K]
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1.0 [m]
A B

C-A

A
3

25 cos 30° 2.5 25sin 30° 3R 0
2 Bx

R 16.66 16.7Bx 16.7 [N]

B x i y j

R R R 16.7 0B Bx Byi j i j [N]

R R 25sin 30° 0Ax Bx R 4.166 4.17Ax 4.17

y R 25cos 30° 0Ay R 21.65 21.7Ay 21.7

R =R R 4.17 21.7A Ax Ayi j i j [N]

A x
3

f +R 0
2 AC Ax

f 4.810 4.81AC 4.81 [N]



2.0 kg
9.8 m/s2 0.3

A B 21
2A Bmgh mv

2 5.422 5.42B Av gh 5.42 [m/s]

B L 21
2 Bmv mg L

21
5.00

2
Bv

L
g

[m]
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 P-V
V1 P1

m
R ߢ ߳(= ଵܸ/ ଶܸ )  

௏ܥ  ܴ ߢ  
௉ܥ  − ௏ܥ = ܴ, ߢ = ஼೛஼ೡ ߢ)   − ௏ܥ(1 = ܴ ௏ܥ = ோ఑ିଵ   ܥ௏ = ோ఑ିଵ  

     

2 2 ܳ௜௡ T2, T3 ܴ, ߢ  

 ܳ௜௡ = )௏ܥ ଷܶ − ଶܶ) = ோ఑ିଵ ( ଷܶ − ଶܶ) 

           ோ఑ିଵ ( ଷܶ − ଶܶ) 

                   

3 ଵܶ ଶܶ ߳ ߢ  

 ଵܶ ଵܸ఑ିଵ = ଶܶ ଶܸ఑ିଵ ଵܶ = ଶܶ ቀ௏మ௏భቁ఑ିଵ = ଶܶ ଵఢഉషభ 
           ଶܶ ଵఢഉషభ 
                    

 4 ܳ௢௨௧ T2, T3 ܴ, ߢ, ߳  

 ସܶ = ଷܶ ቀ௏మ௏భቁ఑ିଵ = ଷܶ ଵఢഉషభ ܳ௢௨௧ = )௏ܥ ସܶ − ଵܶ) = ோ఑ିଵ ( ସܶ − ଵܶ) = ோ఑ିଵ ( ଷܶ − ଶܶ) ଵఢഉషభ    ோఢഉషభ(఑ିଵ) ( ଷܶ − ଶܶ) 

                    

 5 ߟ ߳ ߢ  

ߟ  = 1 − ொ೚ೠ೟ொ೔೙ = 1 − ோ఑ିଵ ( ଷܶ − ଶܶ) ଵఢഉషభ ோ఑ିଵ ( ଷܶ − ଶܶ)൙ = 1 − ଵఢഉషభ    1 − ଵఢഉషభ 
                    

 6 S T-S PV
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P-V  

p

v
1

2

3

4

T 

S 

1 2 

3 4 



 

 T2 327 70%
T2K   

ߟ  = 1 − ଵܶ/ ଶܶ 1-(327+273)/T2=0.7 T2 = 2000 K 

             
              2000K     

2 0.2kg/s 0.10MPa 0.90m3/kg 1.00MPa
0.10 m3/kg 100kJ/kg 10.0kW

 

ܮ̇  = ݉̇(ℎଶ − ℎଵ) + ܳଵଶ̇ = ݉̇(Δݑଵଶ + ଶݒଶ݌ − (ଵݒଵ݌ + ܳଵଶ̇  
 0.2*(100E3+1E6*0.1-0.1E6*0.9)+10E3=32000 
 

               32kW     

3 10.0 10.0kg 800.0 1.00kg
0.473kJ/(kg ∙ K) 4.19kJ/(kg ∙ K)  

 T mH2OCH2O T-10 =mFeCFe(800-T) 

 10*4.19(T-10)=1*0.473*(800-T) 41.9T-419= 0.473*800-0.473T 42.373T = 419+0.473*800 T=18.8186  
             

                18.8     
 4  3  

 Δܵ = ∫ ௠஼୼்் = ݈݊ܥ݉ ቀ మ்்భቁమ்భ் 1*0.473*ln((273+18.8186)/(273+800))=-0.61588kJ/K 

 10*4.19*ln((273+18.8186)/(273+10))=12.146 kJ/K 12.146-6.159=1.28572kJ/K 
 1.28572-0.61588=0.6698 
 
               0.670 kJ/K    
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a    
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c COP  
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߬ = ߤ ௗ௨ௗ௬



݀[݉] [݉]ܮ ୓ߞ୒୍ߞ ߣ ୚ߞ [ݏ/ଷ݉]ܳ[݉]ܪ ௐ[kg/mଷ]ߩ ݃[m/ݏଶ]݌௔[Pa]
,஺ݖ ݃ߩ௔݌஻ℎ௧ݖ + ஺ݖ = ݃ߩ௔݌ + ஻ݖ + ℎ௧ݖ஺ − ஻ݖ = ܪ ܪ = ℎ௧ ܸℎ௧ = ൬ߣ ܮ݀ + ூேߞ + ௏ߞ + ை൰ߞ ܸଶ2݃

ܳ = 4ߨ ݀ଶඨ ߣܪ2݃ ܮ݀ + ூேߞ + ௏ߞ + ைߞ

݀[݉] [ݏ/݉]௧ݒ ஽ܥ =24/Re [kg/mଷ]ீߩ Pa]ீߤ ⋅ s] ௅[kg/mଷ]ߩ ௅[Paߤ ⋅ s]݃[m/ݏଶ]
஽ܥ 2ீߩ ௧ଶݒ 4ߨ ݀ଶ = 6ߨ ݀ଷ(ߩ௅ − ݃(ீߩ
ܴ݁ = ீߥ௧݀ݒ = ீߤ௧݀ݒீߩ ஽ܥ = 24/Re24ݒீߩீߤ௧݀ 2ீߩ ௧ଶݒ 4ߨ ݀ଶ = 6ߨ ݀ଷ(ߩ௅ − ݃(ீߩ
௧ݒ = ݀ଶ(ߩ௅ − ீߤ18݃(ீߩ
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