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1-             

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

2-                                      
       

  1 (   2 (    3 (  4 (  
3-                  

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

  1 (     2 (      3 (    4 (     
5-            :  

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

6-         sa   la   ga         
  1(g l sa a a> >  2(g l sa a a= =  3(g l sa a a> =  4(g l sa a a= >  

7-                                .         
    10            

  1(/0 1  2(1  3(10  4(100  
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8-          

  1 (                 .  
  2 (18  18    82      .  
  3 (                  .  
  4 (       A B        A B   .  

9-    5  400    .        SI   
  1(/1 6  2(1600  3(/3 2  4(3200  

10 -    R2   A   5     R   B .   B     A   
  1(8

5  2(5
8  3(4

5  4(5
4  

11-  A2
3   B  . 8   A 5   6   B     

  1(2  2(/6 4  3(/2 5  4(4  
12-          800                              160                .  

 / g / cm30 8     SI   
  1(4  2(4000  3(5  4(5000  

13-        110                             .             
        cm3150    .              / N1 92  N3                    SI 

(g N / kg)=10  
  1(2000  2(2700  3(2  4(/2 7  

14-          cm4                       .40             
      g / cm )= 31(ρ  

  1(400  2(625  3(640  4(1600  
15-  3    A    g / cm33  3    B    g / cm31       .                  

SI   
  1(2  2(/1 5  3(2000  4(1500  

16-  3    A    g / cm33  3    B    g / cm31       .             
 SI   
  1(2  2(/1 5  3(2000  4(1500  

17-         .        .            
             .               

   
  1(2

3  2(3
2  3(4

3  4(3
4  

18-                A  B     .          A  B   
     .    SI   

  1(200    2(/312 5  
  3(3200    4(4000  

  

19-90          / g / cm31 8    270          g / cm31        .              
cm320     g / cm3   

  1(7
5  2(9

8  3(6
5  4(18

17  

20-      cm10        g1800   .            kg / m32000                  
     

  1(50  2(100  3(200  4(400  
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21-   8       g / cm37    .   /3 5   :  
  1 ( .    2 (   cm312  .  
  3 (   cm384 .    4 (   cm396 .  

  
22-               :  

  1 (                    .  
  2 (                    .  
  3 (                          .  
  4 (                           .  
23 -             ...............  )   85(  

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

24-           ...............    ...............  .  
  1 (      2 (    
  3 (       4 (       
25-          

  1 (         .  
  2 (                                                                

  .  
  3 (               .  
  4 (                          .  

26-              

  1(   2(   3(   4 (  

27-               .                 
 :  
  1 (       .    
  2 (          .  
  3 (        .  
  4 (            .  
28-                              (D D )=1 22             

      .                                 (h , h )1 2 
   

  1(h h=2 12    2(h h h< <1 2 12 4  
  3(h h=2 14    4(h h>2 14  

29-                       cm25             .
     / mm20 6               

kg / m , g N / kg)= =31000 10(ρ  
  1(/ −× 47 5 10  2(/ −× 31 5 10  3(−× 33 10  4(−310  
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30-      kg36  4    .            / cm24 5                       

 (g N / kg)=10  
  1(20  2(80  3(200  4(800  

31-         cm cm cm× ×2 4 5             .                  
       

 1(2  2(/2 5  3(4  4(/6 25  

32-           cm cm cm× ×4 6 8          g / cm38       .             
  (g N / kg)=10  

  1(/3 2  2(/4 8  3(/6 4  4(/9 6  
33-      a n                  

  1(1  2(n  3(n2   4(n3  
34-                            .       

              
  1(2  
  2(3  
  3(6  
  4(18  

35 -                   g / cm38       .g N / kg=10 
                  

  1(8  
  2(40  
  3(8000  
  4(40000  

  

36-                cm60          / g / cm32 7    
  .            (g N / kg)=10  
  1(4050  
  2(5400  
  3(8100  
  4(16200  
37-                     

                      kPa6        .     
  15         (g N / kg)=10  

  1(/0 9    2(/1 2  
  3(/3 6    4(/4 8  

38-      F N= 2        cm4           g / cm35   
                             .      

       (g N / kg)=10  
  1(1000  2(1250  3(2750  4(3000  



 

 67

3     

39-          a cm= 5      g / cm38      
              37               .         

       (g N / kg)=10  
  1(/2 4  2(/3 2  3(4  4(5  

40-                      g / cm34           
     .      m / s22                    

           (g N / kg)=10  
  1(1600  
  2(2000  
  3(2400  
  4(3200  

  
41-                                                 .

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

42-          
  1 (                 .  
  2 (                     .  
  3 (               .  
  4 (              .  
43-              m m×1 2    50           .                   

g / cm , g N / kg)= =31 10(ρ  
  1(5  2(10  3(20  4(2  
44-        40          / g / cm )= 313 5(g N / kg ,= ρ10  

  1(/2 7  2(/5 4  3(27000  4(54000  
45-           32              / g / cm31 7          .                 

/ g / cm )= 313 6(ρ  
  1(/2 5  2(4  3(25  4(40  

46-          C        B   .        C      B        
        C      B   

  1(3 6  2(3 12  3(6 3  4(6 12  
47-            /2 4          25          .          ...............         

     ...............  .g / cm )= 31(g N / kg ,= ρ10  
  1(10 25  2(10 250  3(60 25  4(60 250  
48-            40            kg / m32500       .

      A   (g N / kg)=10  
  1(5    2(6  
  3(7    4(10  
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49-                                  .                     
     

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

8 

50-                           B A(P , P )    
B A( P , P )Δ Δ   A B    )   90(  

  1(A BP P= A BP PΔ = Δ    2(A BP P= A BP PΔ < Δ  
  3(A BP P< A BP PΔ = Δ    4(A BP P< A BP PΔ < Δ  

51-                cm3200                            
/ m20 12       .    / g / cm30 6                   A 

B  (g N / kg)=10  
  1(B AP P PaΔ = Δ =10    2( B AP P PaΔ < Δ =10  
  3(B AP P PaΔ = Δ = 6    4(B AP P PaΔ < Δ = 6  
52-                    40        456            

 .          cm4           g / cm35          
                      

g / cm )= 31(g N / kg ,= ρ10  
  1(160    2(800  
  3(1140    4(1300  
53-                              .             

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

54-              g / cm32     .                     
m / s25                         A  B          

(g N / kg)=10  
  1(24  
  2(12  
  3(36  
  4(18  
55-          m              )   (  .                     

        
  1(F F F+ + =1 2 3 0  
  2(F F F mg+ + =1 2 3  
  3(F F F mg+ + + =1 2 3 0  
  4(F F F+ =1 2 3  
56-     m m×25 8       m2    .             8                     

g / cm )= 31(g N / kg ,= ρ10  
  1(160  2(320  3(2000  4(4000  
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57-          5                   .          
          F N=1 2  F N=2 6                (F )3 

 ...............      ...............       .(g N / kg)=10  
  1(3 /3 2    2(4 /3 2  
  3(3 8    4(4 8  
58-                                     .

              (w)                        (F) 
   

  1(w F F F w w< = = = <3 1 2 3 2 1    2(w F F F w w< = = = <1 1 2 3 2 3  
  3(F w w w F F< = = = <3 1 2 3 2 1    4(F w w w F F< = = = <1 1 2 3 2 3  
59 -                                   .    

            (w)             (F)   
    

  1(w F F F w w< = = = <3 1 2 3 2 1    2(w F F F w w< = = = <1 1 2 3 2 3  
  3(F w w w F F< = = = <3 1 2 3 2 1    4(F w w w F F< = = = <1 1 2 3 2 3  

60-        100             .100               
                  ( w)Δ        

 ( F)Δ  (g N / kg)=10  
  1(F w NΔ = Δ =1    2(F w NΔ > Δ >1  
  3(F w NΔ > Δ =1    4(F w NΔ < Δ =1  

61-            .     
  1 (                  .  
  2 (                   .  
  3 (              .  
  4 (               .  

  
62-         

  1 (         
  2 (               .  
  3 (               .  
  4 (                      .  
63-              2000        / kg / m31 2                           

1800      (g N / kg , P Pa)= = 5
010 10  

  1(78400  2(76000  3(82000  4(100000  
64-        1400               .              cmHg76              

      
  1(62  2(/74 6  3(620  4(746  
65-            510                      10             ...............     
            ...............    

  1(10  .  2(10  .  3(100  .  4(100  .  
66-    Pa510     20       5     

  1(4    2(/1 5  kg / m )= 31000(g N / kg ,= ρ10  

  3(2    4(5
3  
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67-                    A          A2                 .       
    P1        P2       )   73(  

  1(P P=2 12  2(P P P< <1 2 12  3(P P=1 22  4(P P P< <2 1 22  
68-          cmHg72                   

  .        
  1(2  
  2(/2 5  
  3(/3 6  
  4(4  

69-    2            cmHg90   .            cmHg75          8   
        

  1(120  2(135  3(150  4(175  
70-           96  168              84  93              ...............     

       ...............      .  
  1(6 72  2(8 72  3(6 76  4(8 76  

71-            4     25           
/ m1 25        g / cmρ = 38     .      Pa510         

      (g N / kg)=10  
  1(116    2(126  
  3(216    4(360  
72-                / kg2 7       cm240            

cm18                     cm27      .        
cmHg75              

  / g / cm )= 313 5g / cm ,= ρ34(g N / kg ,= ρ10  
  1(92  2(100  3(106  4(125  
73-                                                cm90      .  

         / g / cm )= 30 8g / cm ,= ρ31(g N / kg ,= ρ10  
  1(7200  2(8000  3(8100  4(9000  
74-                       /1 4        .       cm75 

  cmHg75            / g / cm )= 313 6g / cm ,= ρ31(ρ  
  1(82  2(87  3(95  4(121  )   77(  

  
75-            40          .100               

           (g N / kg)=10  )   80(  
  1(/0 1    2(1  
  3(4    4(40  
76-                 .                       

          g / cm )= 31(g N / kg ,= ρ10    
  1(2  
  2(/2 5  
  3(4  
  4(5  
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77-                 .                         
(g N / kg)=10  

  1(2  
  2(4  
  3(20  
  4(40  

78-              cm240            cm28         
N100         .200                               

             
  1(2 102    2(2 110  
  3(10 102    4(10 110  
79-                          2       

 .  F N= 24                    (f )       
         

  1(6    2(12  
  3(48    4(96  

80 -                cm15               mm6 
       .      g400                       

      
  1(1  2(10  3(/1 6  4(16  

81-                        cm2100  cm210           
  kg8  / kg0 5     .h cm= 25                   
  SI   

  1(1000  2(1200  3(1500  4(1600  
82-            U          

    
83-    U        / g / cmρ = 3

2 1 5 ρ1   . 
        cm8   ρ1  SI   

  1(/2 5    2(/3 75  
  3(2500    4(3750  
84-          ρ          U                

             .         r2         
r        S       

  1(r ghπ ρ2  2(r ghπ ρ2  3(r ghπ ρ4  4(r ghπ ρ24  

85-      U                 g / cmρ = 3
1 4/ g / cmρ = 3

2 1 5 
g / cmρ = 3

3 1           .            2           
    ρ1          

  1(4  2(8  3(10  4(22  



 

 72

    )(

86-     U                  g / cmρ = 3
1 6 g / cmρ = 3

2 3 
ρ3          .                ρ1  ρ3       

(g N / kg)=10  
  1(3    2(/4 5  
  3(6    4(9  
87-     U               ρ1  ρ2             .

     AB C    
  1(C A BP P P> =    2(C B AP P P> >  
  3(C A BP P P> >    4(C A BP P P= >  

88-        U cm23        
cm22   .                                    

      cm2  g / cm )= 31/ g / cm ,= ρ313 5(ρ  
  1(54    2(108  
  3(135    4(/67 5  

89-            U                       g / cm38 
                     .                          

    .          g / cm )= 31(ρ  
  1(/22 5    2(24  
  3(/26 25    4(28  

90-              U            20             
 .           cm22                          

      g / cm )= 31/ g / cm ,= ρ30 8(ρ  
  1(25  2(32  3(40  4(50  

91-             U      25        
   .                                            

 .            
g / cm )= 31/ g / cm ,= ρ30 8/ g / cm ,= ρ313 5(ρ    

  1(20  2(/20 4  3(25  4(/25 4  
92-                U A             U B   .

A Bρ = ρ5  B
A

h
h    

  1(2    
  2(/2 5  
  3(5  
  4(10  
93-          U    L                     a   

               .                   
     A B       ( h)Δ    

  1(A BP P> ah L( )gΔ =    2(A BP P= ah L( )gΔ =  

  3(A BP P> gh L( )aΔ =    4(A BP P= gh L( )aΔ =  



 

 73

3     

  
94-              U  / g / cm33 2              

   (g N / kg , P kPa)= =010 100  
  1(92    2(/99 2  
  3(/100 8    4(108  

  

95-                g / cmρ = 3
1 8 g / cmρ = 3

2 3   .
       (g N / kg)=10  
  1(32    
  2(/39 5  
  3(132    
  4(/139 5  

96-              U                                    10             
    .               ( g / cm , g N / kg)ρ = =31 10  

  1(100  2(200  3(1000  4(2000  
97-             kg4          cm220    .     

g / cm38         (g N / kg)=10  
  1(4    2(8  
  3(16    4(20  

  
98-                                 20 

             .                           
/ g / cm )= 313 5(P kPa ,= ρ0 100    

  1(27    2(54  
  3(127    4(154  

99-                             cm25         
/ g / cm31 7        .          cm17        

        / g / cm )= 313 6(P cmHg ,= ρ0 75  
      )   78(  
  1(74  2(76  3(67  4(83  

100-                     .         C   cm28 
                   

/ g / cm )= 313 5(g N / kg ,= ρ10    
  1(25    2(27  
  3(/51 84    4(/78 84  
101-              cm80            37       .  

      A cm= 25                             
 / g / cm )= 313 5(P cmHg , g N / kg ,= = ρ0 76 10    

  1(/8 1  2(/18 9  3(/32 4  4(/43 2  
102-                                     .      

4        m / s1                  ...............          
 ...............             .  )   75(  

  1(11  2(41  3(14  4(44  
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1-   »4«  

                     .                                  
             .            )   (   

                                                             
    )  (                                       

                                      .     
                    .  
                                   

             .               (a)         
.                                

  

                                                    
    .                   .  
                                                     

    .  

                                                    
             .  

                                                          
                       .  

                         .         
       .              .  

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

                       .  
5-   »1«                                                

           .                             
                                           .   

                                                             
         .                               

    .  
6-   »3«                                              .    

                                 .                    
                           .  
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7-   »2«                                                . 
       A    V   :    

    m AV Ah mm h m h h m h A=− −= → = × → = × → = ⎯⎯⎯⎯⎯→ =
010 01 103 9 3 101 10 10 10 10 1  

          .  
8-   »3«  

        ( )ρ         m      V       

  m
Vρ =      .  SIkg / m3      g / cm3    g / cm3 

kg / m31000     .  )       (                                
         .  

   :                                     .         
            )     (                                  

           :  ρ m m
V V

+ += + +
1 2
1 2

   

         )   (                  :  

 VΔ       .  ρ m m
V V V

+ += + + ± Δ
1 2

1 2
   

       :                      
                                                 

   .                .  

             ( kg / m )31030     ( kg / m )31000          

                 .24            18        18
24           6

24 

             .            A  B                    A  B 
   .                                                 

             .  
9-   »4«                    :  

  g/cm kg/mmV a V cm , / g / cm kg / mV
== → = = ρ = → ρ = → ρ = ⎯⎯⎯⎯⎯⎯⎯⎯→ ρ =

3 31 10003 3 3 3 34005 125 3 2 3200125  

    SI     .  
10-   »1«                :   

    B B A B B B
A A B A B A

m r mm R, V r ( ) ( ) ( ) ( )V m r m R
ρ ρ ρρ = = π → = × → = × → =ρ ρ ρ

3 3 34 2 8
3 5 5  

11-   »3«           :  

    A A B B
B

B B A

m V Vm ( ) ( ) ( ) ( ) V / litV m V
ρρ = → = × → = × → =ρ

2 8 2 53 6 5  

12-   »2«                                             
   :  

    kg / m= 34000g/cm kg/mm V( ) ( ) ( ) g / cmm V /
=ρ ρ= × → = × → ρ = ⎯⎯⎯⎯⎯⎯⎯⎯→ ρρ

3 31 10003800 1 40 8 160
 m

Vρ = →  
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13-   »2«                  V cm= − = 3150 110 40                     
           :  w mg ( / ) m m / kg g= → − = × → = =3 1 92 10 0 108 108  

    g/cm kg/mm / g / cm kg / mV
=ρ = = = ⎯⎯⎯⎯⎯⎯⎯⎯→ ρ =

3 31 10003 3108 2 7 270040  

14-   »2«        (V a cm )= = =3 3 34 64                            
                           .                                    

        :  m V( ) ( ) / g / cmm V
ρ ρ= × → = × → ρ =ρ

3401 0 6251 64
 m

Vρ = →  

    kg / m= 3625g/cm kg/m=⎯⎯⎯⎯⎯⎯⎯⎯→ ρ
3 31 1000  

15-   »3«             ( V )Δ =0       :  

  kg / m= 32000g / cm× + ×= = → ρ+
33 3 1 3 23 3

A A B B
A B

V V
V V

ρ + ρ= → ρ+
A B
A B

m m
V V

+= → ρ+ρ  

                        .  

16-   »4«    A B
A B
A B

m m
m m

+=
+ρ ρ

A B
A B

m m
V V

+= → ρ+ρ  

    kg / m= 31500/ g / cm+= = = → ρ
+

33000 3000 6000 1 53000 3000 4000
3 1

→ ρ  

17-   »4«       ) (     ) ::( )1  :( )2 (  

    m m m m /V V m m
ρ =ρ+ ρ ρ × ρ ×ρ+ρ = = = ⎯⎯⎯⎯→ ρ = = ρ+ ρ + ρ ρ + ρ+ρ ρ

2 131 2 1 2 2 2
2

1 2 1 2 2 2
1 2

2 2 3 1 53  

             :  m m V V
V V V V

ρ = ρ+ ρ + ρ ρ + ρ ρ + ρ′ ′ρ = = = ⎯⎯⎯⎯→ ρ = = ρ+ +
1 231 2 1 2 1 2 2 2

2
1 2

3 22 2  

           :  / ρρ = =′ρ ρ
2

2

1 5 3
2 4  

18-   »3«                        :  

    A B
A B

A B

m mg / cm , g / cmV Vρ = = = ρ = = =3 324 242 812 3  

               A B       :  

    kg / m= 33200A B
A B

/ g / cmρ ρ × ×= = = → ρρ + ρ +
32 2 2 8 3 22 8ρ  

19-   »3«              ( V)Δ       :  

    g / cm

/

+= = =
+ −

390 270 360 6
90 270 300 5201 8 1

m m m m
V V V m m V

+ += = → ρ+ − Δ + − Δρ ρ

1 2 1 2
1 2 1 2

1 2

ρ  

20 -   »2«          a cm= = =3 3 310 1000V          

           :  m cm= = =ρ
31800 9002V  

             :  cm= − = 31000 900 100V−V=V  

21-   »2«    a cm= = =3 3 38 512V  

       cm= 312 V−V= V .  m cm= = =ρ
33500 5007V  
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22-   »4«  

                                .                 
                 .                        .

                           .      
                                                     . 

          g / cm38                                           
                                                 .           

   .  
                 .      :  

(                                 
                .    
(                          

                .    
(                                       

                              
       .  

  

                                                      
   .  

                                      
                               

                   .                
                                         

    .  
                                                       

             .  
                      

                        
         
                      

 .              
) (            ) (   .                                    

   .                                   .      
              .  

23-   »2«  
24-   »2«                                        

                                        
       .                                             .  

                                        .                  
                    .  

        


