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  :  

     m    V           .  
K :
m :
V :

               21
2K mV

:         km( )
h

         m( )
s

    
3 6/   .  

:          
2

2
mkg.
s

          (J)

   .  
:              :   

2 22 2 2
1 1 1

1
2

K m V
K mV ( )

K m V
  

:          .             
  .  

           :  

2
1

1
2K mv            

2
2

1
2K mv          

  

1.    64 10 kg   15 km
s

                
               TNT  )     TNT  

94 8 10/  (.
  )    2  (  

 450000   83750   93750   100000    
2.       800   .               

      .            
  )    2 -2  (  

 400      
 400000    
 200      
 200000  

2   

     (J)  
    (kg)  

      m( )
s

1 72 kmv
h 2 108 kmv

h
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3.      m    V            2m  
  1

2 V      )  79(  

 1
4

   1
2

   1   2  
4.      m    V           2m   

V          V
V

   :  )   64(  

 2
2

   2    1    2  
5.                )  2 -1  (

  
 3 2 1 4k k k k      
 2 3 1 4k k k k    
 1 2 3 4k k k k      
 2 3 1 4k k k k  

6.   4J    4m / s  .             5J 
  )  84(

 5   8   2 5   5 2    
7.    km/h72                   

    )   72(  
  25    28    32    40    

8.  2kg       1V  .      8m / s      
4   . 1V      )    83(  
 8   16   24   32   

9.    20kg     3 km
s

        .      

   )  2 -1  (  
 90      
 9    
 79 10      
 45  

10.  90km / h     .             2    
  )    90(  

 10   25   35   50  

11.      V     .    5 m
s

      44  
   .V       )    93(  

 5   10   20   25   
12.   20           )  -   - 22  93(  

 20   40   44   144  
13.        .               .

        1m
s

             .    

 m
s

    )  2 -1  (  
 2   4/2   8/4   6/3  

3 kmv
s
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14.    42    500m
s

         100m
s

      . 0 1/  
                )    4 2/  (.

   )  -   - 91(  
 5040   2117   504   120  

15.         2 5/          .1v    
   )  -   - 28  94(  

 2    
 6    
 10    
 16  

  
  

       F:  
 (   (F)    (d)     :  

FW Fd              
W :
F :
d :

  

FW Fd                        

:      )(                1 1J N.m  
 (   (F)    (d)       .  

     :  
 xR  yR    R   x  y  i  j       :  

x yR R i R j  

  
              :   

x
x

R
cos R R cos

R
y

y
R

sin R R sin
R

      (J)  
      (N)  
       (m)
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   R         i  j     :  
R R cos i R sin j

    y(F Fsin )                  
                (Fcos )      F     d

             .  
FW Fcos d

:          90 0( cos )         .  
090 0 0,cosW Fdcos W

 :  0 00 90  0cos          .  
:  0 090 180  0cos         .  

            :  
     

NF(W ) :  
                         

N(F )               090        .  

  
090 0N NW F dcos      

  
  

90 0N NW F dcos  
    

    
kf(W ) :  

                      
          :  

180
kf k kW f dcos f d  

  
  

180
kf k kW f dcos f d  

    

:                      
  .  

      R(W ) :  
      (R)     NF  kf    :  
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N kR F fW W W  
0

N

k

F
R k

f k

W
W f d

W f d
  

  
             .  

:         .                                              :
kR f kW W f d 

  
16.         SI    )  84   (  

  - N.m       - N.m    
   - N

m
      - N

m
  

17.    500kg        .         F   
   240 m

s
           8m     .     F  

   ) 13  (
 1600000   160000   16000   1600    

18.       40     .   80        
  )  74(  

 32     50    
 320     500  

19.         F    4m / s   .     N200 
   F         )   71(  

  8/0    3    48    480  
20.     F       2     .  )  (    

        …   )   83(  
   .    
    .    
      .    
          .  

21.    6F N    60        F  10      
  )   90(  

 30 3     
 60   
 60 3     
 30  

22.    4F N   M        2           10  
       )    82(  

 4    
 4 3  
 40     
 40 3  
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23.      xoy   10F N            20d m     .
  F         )  -   - 21  90(  

 200    
 100 2    
 100    
 100 3  

24.         1 4F N  2 2F N    .  10       1F 
    2F   )  -   - 25  92(  

 2     3    
 4     6  

25.   3 kg         .  15 20F i j ) SI (      
    x 10      .  F       )  93   (  

 250     200    
 150     90  

26.    M     F    A  B            
    :  )  - 75(  
   )2 (    .    
   )1 (     .    
      .      
   )3 (     .  

27.   500g         F    37          10 

        .          210 m(g )
s

  

  )  74   (  
 1 25/   2 5/   12 5/     

28.   5     2         .      10  

          :210 m(g )
s

  )  74   (  

 20 -   20    10    10 -   
29.      M                     

37 0 6(sin / )  )  81(  

 4/6 -   8/4 -     

 4/6    8/4   

30.   50kg    1m
s

           .     
 200                     

210 m(g )
s

 )           (.  )  2 -2  (  

 20    200    10    100   
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31.            .       12 N    

        15       )  81      (  

 120   120 -     

 180 -       

32.   W      L             .    

                  )  2 -5  (  

    W.L    W.Lsin    W.Lcos   

  

    mg(W ): 
 (       :  

90 0mgW mgdcos  

    
 (       :  

 -         .  

180 180mgW mgdcos mgh  

  
 

 -         .  

0mgW mgdcos mgh  

  
  

:              ( h)              .  

1 2 3mg mg mg

B A

(W ) (W ) (W ) mg h

h h h
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:       A  B      :  
1 2 3mg mg mg(W ) (W ) (W ) mg h

:        (W )       mgW    
mgW | W |

:       A  B               :  

mg mgW mgh W mgdsin

hsin
d

  

  
:      B    A      :  

mgW mgdsin

  
33.               4              .

           )   77(  

      4    8/9    6/19  

34.   8             30          .

    2 5/             )  66(  

 10    20    40    50   

35.            1/0         A ) 5  ( 
  B     )(           )N/kg10 g =(  

  )   77(  
  40    
  50  
  60  
  100  

36.    kg5/0          60          )( 
        )N/kg10 g =(  )   80(  

 15    
 5/1  
 3  
 30  

37.           5 0 05(sin / )    m/s10    .  

          )N/kg10 g  =(  )   73(  

  300 -    600 -    500    600  
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38.    m       R    B   .         :
  )  63(  

    1
2 mgR     

 3
2 mgR    1

4 mgR   

39. m   g100       60       .     A   B   
 210 37 0 6(g m / s , sin / )  )   78(  

 12/0     
 18/0  
 2/1    
 8/1  

40.       3 kg        2    .      A  

  B              10 N(g )
kg

  

)  -   - 22  93(  
 12    
 12 -    
 36    
 36 -  

41.    5                  .    
           :  )   63(  

  5     10     50     100   
42.     40kg     50cm      )  .(     

        )      9 8 N/
kg

   (.  

)  2 -3  (  
 200 -    
 200    
 196 -    
 196  

43.                       66F N 
   .  18 4/ m                  

  )  2 -4  (  
 4/1214    
 44/121    
 2/1312    
 22/131  

50d cm
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   t(W ) :  
                           :  

1 (               t(W )       
  .   

1 2t F FW W W ...  

  
:                      
       .   

2 (              .     t(F )   
                 :  

2 1 3
t t

t

W F d
F F F cos F

  
  :                 t(W )  .

     :  
   -   :        t(W )      ( K)   .  

2 1tW K K K

:   0tW        2 1(k k )       
         2 1(V V )  

:   0tW        2 1(k k )       
         .2 1(V V )  

:   0tW             2 1(k k )  
       .2 1(V V )  

:    -                  
          .   

:     -           (W Fdcos )   
21

2(k mV )                     .

  
  

44.                 235m     )  ( 

     31 47 10mg / N  .   3
1 4 2 10F N     045   

     .   33 4 10kf / N            .

        245 2(cos )  )  2 -6  (  

 141000J    
 940000    
 141000J    
 940000  

 



12 

 )1( - 
 

5122

45.  20aF N     3 kg            030   
   .     0 5d / m    .             

   10 Ng )
kg

 30 0 5sin /  30 0 8(cos /)  2 -5  (

 8   5/0    
 8 -   5/0 -  

  
46.    kg8    F  m/s4  m/s6        

  )  73  65(  
  16    32    40    80  

47.    0 5/ kg        12 m
s

       .    

10m
s

                )   2 -6  (
 11 -   11   22 -   22    

48.         2kg  21        2 m
s

        
            )   82(  

 4   5   3   7  
49.    2     0V         4 N    0V    .

     24      132   0V       )  75(  
 3   4   6   12  

50.             m  4m      .   
             F          .     

             d   .   2    1     
      )  2 -7  (    
 2    

 2
2

    

 2    
 1

2
  

51.         v     1tW     .       

 v  2v     2tW     )  .( 1
2
t
t

W
W

  )  2 -3  (  

 1
3

    
 3    
 2

3
    

 3
2

  

   -     

2tW1tW
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52.          1m m  2 2m m             
                          

    )   3  (
 1 2V V      
 2 1V V    
 1 2V V      
        .    

53.        800kg  .     A   B     
    76 391 10/ J  .     A  54 km

h
      B 

      )  2 -8  (    
 400    
 300    
 200    
 100  

  
54.              .           

 .     )       14    (
           .  
              
                  .  
                   .    

55.   75kg    10kg                . 
       1m      10 N(g )

kg
  

  )     4   (  
        100J  .  
             100J  .  
           .  
        100J   .  

56.   20     F                10    
    32    .F     )  74(  

 2/1   2/3   5/12   16  
57.                  .        

                     
    )   67(

  
  
  

        
58.   m/s10     x        J100  .     

        x  m/s20   .              
  )   80(  

  500 -    300 -    300    500  
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59.   8kg   10m
s

       .           
           8      1200    )  72(  

 100         50        
 50          100      

60.  1 20F N  2F                      
  8      120    2F         )  76(  

 5      1F     40      1F  
 5      1F   40      1F  

61.            4          .   16  
      32             )  77(  

 2   1   2   2
2

  

62.   2              30          .   
  20   2 m

s
  12 m

s
                   

  )    87(    
 140   148   210   218  

63.   20                    30    

      5       .      10 N(g )
kg

  )  87(  

 500   500 3   50   50 3  
64.  aF      5kg    037      .       

          1m        aF    

10 Ng )
kg

 53 0 8(sin / )  2 -9  (  

 40   40 -    
 50 -   50  

  
65.             52 N     4kg       

150cm        .     10 N(g )
kg

  )  2 -9  (  

 1m
s

    

 2 m
s

    

 3 m
s

    

 4 m
s

  
66.     m       h               

  )  76(  
 mgh      mgh   2mgh  
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67.          h          .   )1 ( 
    )2 (         )3 (       .        

      1V 2V  3V     )    8    (  
 3 1 2V V V    
 2 1 3V V V    
 1 3 2V V V  
 1 2 3V V V    

68.   20    80             30      
  .             )  75(  
 9    16    8/4    48  

69.    20        4 m
s

          .   

   4        210 mg )
s

       (.  )    92(  

 3   4   5   6  

  
70.   500g      20m      20m

s
    .    

10m
s

                10 N(g )
kg

  )     9    (
 150 -   150   175 -   175    

71.       140kg    600          .  
                         10 N(g )

kg
  )  -   - 22  93(  

 640   640 -   840   840 -  
72.   800       .     80kg  .    5 m

s
   

           210 m(g )
s

  )  -   - 22  94(  

 639 -    
 625 -    
 675 -    
 685 -  

73.   0 2/    15             15 m
s

     .
    )  (        )  82  77(  

 5/7   18   12   5/22  
74.   200     10             .      

 9     .           )  69(  
 9/1   19   38   1900  

75.    2              m20  m/s25  m/s15   
            )  72(  

  66 10    54 10    66 10    54 10  

  -       


