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            d    .    ( )    

  F             d     FW   
F      :      

    )        .(  FW F.d  
        SI  N.m   )J(  .     ( )   

    .       ( )           
                  Fcos  

    )                 
d  F             (      

            :     ]-[ )    (      FW Fd cos  
         F    d       .    
  
  
  
  

                .  

   ·.O³G "                    .           
 m6                           

m6      .      
 ·O³G#                     :  

-             .                
       .  

-                .  
  ·.O³G$               .   ]-[         

(A.B ABcos )      ]- [     W F.d  .  

1  
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766 2    
  _________________________________________________________   

767 2                   ( )       cos .    
      x   y . 

  _________________________________________________________   

768 1         (cos )90 0      .   
  _________________________________________________________   

769 3    
W F x cos , W F x cos F x , W F x cos F x , W F x cos1 2 3 490 0 180 0  

    ) ((W )4         cos         W2  .  
  _________________________________________________________   

770 1                .      (cos )1    : 

FW J40 0 8 32/ 
  _________________________________________________________   

771 1    

FW Fd cos J1100 1 502  

  
  _________________________________________________________   

772 3   yF              xF   :  
x yF F i F j  

F xW F . x.cos J0 15 10 150  
  _________________________________________________________   

773 2  ²0 j²`     FW Fd cos    F d     : 

F i j | F | N2 215 225 625 2510 7 5 10 100 12 52 4 4 2
/ /( )  

d i j | d | m2 26 8 6 8 10   

 )  (   
tan

tan

1 1

2 2

7 5 0 630 75 3710 4 0 8 53 370 88 536 0 6

/ // /
/
/

  

FW Fd cos cos( ) (cos cos sin sin )12 5 10 53 37 125 53 37 53 37/  

( ) J250 1000125 0 6 0 8 0 8 0 6 2 0 6 0 8 0 6 0 8 1202 4
/ / / / / / / /   

 j²`ª²\                            
                      .  :  

x y x y x x y yW F.d (F i F j).(d i d j) F d F d J10 6 7 5 8 120/  
  _________________________________________________________   

774 3  F   M                                
:     FW Fd cos cos J4 20 60 40 

  _________________________________________________________   

775 3          : 
kF f N , x V t m200 4 60 240  

FW F.d cos cos J kJ200 240 0 48000 48   
  _________________________________________________________   

776 2    
F ma a a m / s x at V t t2 2 2

0
14 5 0 8 0 4 02

/ /  

t s x m
x m

t s x m

2
1 1

2
2 2

2 0 4 2 1 6
3 6 1 6 2

3 0 4 3 3 6

/ /
/ /

/ /
 :    

W F. x.cos J0 4 2 8 
 

  )d   x(

  )F   x(
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777 3         F ma            : 
x at V t at2 2

0
1 1
2 2  

t x
x a

t s x a
0 0

1
1 1

0 0
0 51 0 5
/

/:             
t s x a

x a
t s x a
4 4

5
5 5

4 8
4 55 12 5
/

/ :    

W F. x a
W F. x a

5 5
1 1

4 5 90 5
/
/  

  _________________________________________________________   

778 2     y yF ma F mg ma F m(g a) ( ) N2 10 4 28 

t y at V t y
y m

t s y at V t y m

2
0 0 0

2
1 0 1

10 02 211 22
 :    

W F. ycos J0 28 2 1 56 
  _________________________________________________________   

779 4              N4            
    .                  

                       .
           F  FW F.d      F   
  d )   (          )   .( 

                )          
      (                     

     F  )    .(                    F  
      )     .(          )) ()  ( ( .      

  _________________________________________________________   

780 1               :     

y k kF Fsin mg f Fsin mg N0 37 37  

kFsin mg Fcos F F37 37 0 6 50 0 24/ /   

F F N500 36 50 0 36
/ /  

FW Fdcos J5053 3 0 6 2500 36
//  

      F    Fsin 37        Fcos 37  )    
(   :    

FW Fsin d J5037 0 6 3 2500 36
//  

  _________________________________________________________   

781 4    
yF F mg F N7600 2 3802  

                           
         :  .  

FW Fd cos J380 4 1 1520  
   

  

 
  

    
                     
           :  

k kW F.d cos f .d cos f .d180  

2  
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  :         

k kW Nd mgd  

         ( )  :  

k kW Nd (mg Fsin )d  
  

      
                      

 .                    .  
                        )   

   ( :  
kR N fW W W  

            :         
kR f kW W Nd  

782 1       (a )0           .     

x x k kF ma Fcos f f N0 37 8 0 8 6 4/ /  

kf kW f .dcos ( ) J180 6 4 1 1 6 4/ /   
  _________________________________________________________   

783 3     kW Nd J0 2 5 10 2 20/ 
  _________________________________________________________   

784 1  kFcos f37      x        . 

k kW Nd (mg Fsin )d ( ) J0 2 10 10 25 0 6 5 85/ /   
  _________________________________________________________   

785 3     k kNd mgd J0 25 0 5 10 10 12 5/ / /W 

         | W | J12 5/.  
  _________________________________________________________   

786 2     x x k x k xF ma F f m.a F mg ma 

x xa a m / s x at V t x t2 2 2
0

18 9 1 942 0 3 8 10 8 8 4 2 8
/   

t s x m
x x m

t s x m

1 1
2 1

2 2

362 8 45
8813 8

     

kR N f k kW W W ( Nd) mgd J450 0 3 8 10 1358
/  

  _________________________________________________________   

787 4  .            

k kf mgsin f sin N2 10 30 10   

W F.dcos W cos J10 2 180 20   
  _________________________________________________________   

788 4     x x kF ma F mgsin f0  
F N200 0 6 30 150/   

x V. t m2 10 20  
W F.d cos F. x J0 150 20 3000   

  _________________________________________________________   

789 1    
F mgsin N150 10 2502  

W F.d cos J0 250 10 2500   
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790 2    mgsin N20 10 0 6 120/  

k k kf N mgcos N0 25 20 10 0 8 40/ /   
               ( ) N120 40 80  

     .  
FW Fdcos Fd J180 80 2 160  

  _________________________________________________________   
791 1                            

                           
 .      

  _________________________________________________________   

792 2     
k k k kR N f f f f k kW W W W W W f dcos f d0 180 

kfW J120 10 1 5 1502
/

kfW mgsin d , d V t m1 5 1 1 5/ /  
  _________________________________________________________   

793 2     
k k k kR N f f f f k kW W W W W W f d cos f d0 180 

kf k k kW f d Nd mgcos d J0 25 20 10 0 8 2 80/ /  
  _________________________________________________________   

794 3    
x

mgsinF F mgsin F0 2 2  

F N
150 9 8 50 9 82

2 4
/ /

  

      M          F         
    :      W Fdcos J50 9 8 10000 40 9 8 49004 2

/ / 

  

  

    
                     

     .     
          ( )       d       

:    
mgW mgdcos mgd180  

   ( )       d      :     

mgW mgdcos mgd0  
           m         h  

 .                      
                      
     (W mgh cos mgh)0  mgh1mgh2mgh3...nmgh  

       )           (.   
      :     

mg nW mgh mgh mgh1 2  
                                

               :    
]-[ mgW mghmg n n

n n
W lim (mgh mgh mgh ) mg lim (h h h )1 2 1 2  

                 B A       W mgh .  

3  
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795 1          . 
  _________________________________________________________   

796 1     F mgW Fd cos J , W mgd cos mgd J0 60 1 1 60 180 5 10 1 50 
  _________________________________________________________   

797 4           | W | mgh. 
                          

  :  
y y y yF ma N mg ma N m(g a )  

          :     
yW Nh cos m(g a )h0  

 W
W

 :    
y ym(g a )h g aW

| W | mgh g
10 3 1 310

/ 
  _________________________________________________________   

798 2    
W J0 2 40 40 1602

/V mV
W mgH cos mgH , H W

g

2 2
0 0180 2 2  

  _________________________________________________________   

799 3        mgH     mgH        .     
  _________________________________________________________   

800 4     mgW mg h ( ) J0 5 10 15 3 60/ 
  _________________________________________________________   

801 3  ²0 j²` 
y gt V t t t2 2

0
1 5 22  

t y
y y m | y | m

t s y m
0 0

1 0 1
1 1

0 0
7 71 5 2 7 :       

t s y m
y y m | y | m

t s y m
1 1

2 1 2
2 2

1 7
17 172 20 4 24 :       

W W mg( y y ) ( ) J2 1 2 1 1 10 17 7 100  
 j²`ª²\                       n     

                             .     
    n    t n1 1   t n2.            n    

  :  
t n x a(n ) V (n ) x a(n n ) V n V x

x at V t x
t n x an V n x

2 2
1 1 0 0 0 0 02

0 0 2
2 2 0 0

1 11 1 1 2 11 2 2
2 1

2
  

x x a n V a(n ) V2 1 0 0
1 0 52

/( )  

               a V00 5/      a V01 5/      a V02 5/ ... 
      a V099 5/ ...   W W mg( a V ) mg( a V ) mga J2 1 0 01 5 0 5 1 10 10 100/ /  

  _________________________________________________________   

802 2     a g
W mg( a V ) mg( a) J02 5 2 5 1 10 2 5 10 250/ / / 

  _________________________________________________________   

803 4     W mgh J2 10 5 100 
  _________________________________________________________   

804 1     x Vt m10 60 600 
hsin h x sin m
x

5600 30100   

W mgh cos kJ180 1000 10 30 300  
  _________________________________________________________   

805 1     W mgh ( ) J0 5 10 5 2 15/ 
  _________________________________________________________   

806 1    
h R R cos R( cos ) ( )1 53 0 3 1 0 6 0 12/ / /  
W mgh J0 1 10 0 12 0 12/ / /  
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807 2                              
        .              .         

                        .  .
                       .         

        .               h      
          W mgh      . )    (       

   )      )       (   (  

        
         .  .     

  _________________________________________________________   

808 3     mgW mgh J W J5 10 1 50 50 
  _________________________________________________________   

809 3    
  

mgW mgh J W J3 6 0 680 10 1200 12002 2
( )/ /

  

  _________________________________________________________   

810 1                .       
       : 

mgW mgh J W J4 10 0 25 10 10/  
  _________________________________________________________   

811 2  ²0 j²`             
         .     

           .     
  cm6  cm12  cm18   cm24            
:    

TW W W W W2 3 4 5 2 10 0 06 2 10 0 12 2 10 0 18 2 10 0 24/ / / /  
TW J20 0 6 12/( )2 10 0 06 0 12 0 18 0 24/ / / /  

 j²`ª²\                       kg2 5 10 
      cm6 32                     

         .                   
  cm15 3 12      :    W mgh J10 10 0 12 12/  

 
    

 

               
           ( )         .         m     

V            :  
]  - [    K mV21

2  
 m   )kg( V    (m /s) K   )J(    .  

  ·O³G"                  ..             

812 1    mV km / h m / s m / s
s

1000 3636 36 103600 3 6/  

K mV kJ2 21 1 2000 10 1002 2  

4  
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813 3    K V V V
K mV V m / s

K V
2 2 22 2 2 2

2
1 1

1 5 5 2 52 4 4 4 2
( ) ( )  

  _________________________________________________________   

814 1    K V K V V
K mV V V V m / s

K V K V V
2 2 22 2 1 1 1

1 1 1
1 1 1 1 1

36 5 51 6 6 5 12
( ) ( )  

  _________________________________________________________   

815 1    
V m / s m / s1

90 253 6/  
K V V

K mV V m / s ( )m / s
K V

2 2 22 2 2
2

1 1
1 2 25 2 25 1 4 25 102 25

/( ) ( )  
  _________________________________________________________   

816 2    K V K K V V
K mV V VK V K V V

22 2 22 2 1 1 2 2
2 1

1 1 1 1 1

0 361 0 64 0 82
/ / /( ) ( ) ( )  

 %VV V V V V V V2 1 1 1 1
1

0 8 0 2 100/ /  
  _________________________________________________________   

817 4    K V K K V VK mV K V K V V
2 2 2 22 2 1 1

1 1 1

0 441 5 51 442
/ /( ) ( ) ( )  

V V V V V m / s
V

51 2 1 2 5 0 2 5 25/ / /   
  _________________________________________________________   

818 4    K m V K m m V V
K mV

K m V K m V
22 22 2 2 2 1 1 1 1

1 1 1 1 1 1

0 25 0 21
2

/ /( ) ( )  

KK K K K K K K2 1 1 1 1
1

1 08 0 08 100 %8/ /K
K KK

2
2 1

1
30 75 1 44 1 44 3 0 36 1 08 1 084

/ / / / / /   
  _________________________________________________________   

819 4    K m V m VK mV
K m V m V

2 2 22 2 2
1 1 1

1 22 2 1
2

( ) ( )  

  _________________________________________________________   

820 3    A A A A A

B B B B B

K m V V V
K mV

K m V V V
2 221 21 22 2

( ) ( )  
  _________________________________________________________   

821 1    
A B A Bm m , V V15 5  

B B B B B
B A

A A A A A

K m V V V
V V

K m V V V
2 25 55 1 5 2 10 54 5 2

( ) ( )  

A A A AV V V V m / s10 10 5 5 10 2  
  _________________________________________________________   

822 1    V at V at K mV ma t2 2 2
0

1 1
2 2  

  _________________________________________________________   

823 4     F ma a a m / s V at V m / s2
05 2 2 5 2 5 4 10/ / 

K mV J2 21 1 2 10 1002 2   
  _________________________________________________________   

824 1    F ma a a m / s , V at V t2
02 0 5 4 4/  

K mV ( t) t s2 21 1 1025 0 5 4 2 52 2 4
/ /  

  _________________________________________________________   

825 4      K mV21
2               m / s6  .  

            m / s6 m / s6 . F ma a a m / s23 5 0 6/  
V at V t t t s0 6 0 6 6 12 0 6 20/ /  
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826 3    
F m a a a V a

,V at VF m a a a V a
2 2 2 2 1 1 1

0
1 1 1 1 2 2 2

3 3 31 2 2 2  

K m V
K m V

2 21 1 1
2 2 2

2 3 3
3 2 2

( ) ( )   

   
      

                                
          W Fdcos                

       )        . (        
 W Fdcos         .   

  

827 2    
  

x xF F F N1 2 5 4 5 0 5/ /  

W Fd cos cos J0 5 3 0 1 5/ /   
    yF2 F3           .  

  _________________________________________________________   

828 2                              
             (    )    W Fd cos   

    W Fd  : 

xF cos cos N3 10 37 4 37 3 6 0 8 1 8/ /  

yF sin sin N10 37 4 37 6 0 6 3 6/ /  

F i j | F | ( ) N2 2 2 21 8 3 6 1 8 3 6 1 8 1 2 1 8 5/ / / / / /  

W Fd J1 8 5 5 9 5/   
  _________________________________________________________   

829 1                      .  
      ))  (   ( ) )  ((    : 

k k
V V

F ma mg f ma mg f m
x

2 2
2 1

12 12 12
122

( )  

V
V (m / s)

2
2 22
2

01960 60 200 3 19 572 3
( )   

k k
V V

F ma mg f N ma mg f N m
x

2 2
3 2

23 23 23
232

( )  

N N N0 571960 60 200 589002 0 1/
( )   

             :    
W N x cos J23 0 58900 0 1 5890/  

   kmg f  (x x )12 23         ( ).  

N kW (mg f )(x x ) J12 23 1900 3 1 5890/  
                        .  

5  
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                        .       
                    .          

 .                  V        .  
         F            .  

  
  
  
  

  

 ( )                         
   .   W Fdcos      tot(W )   . ( )         

 (F)        .               . ( ) 
                      .        
   totW 0          totW 0           

totW 0      .  
             .    m     

  x          F     x    )  
 (.           x(F ma )      .   
  x1  x2   d x x2 1       V1 V2    .

               :  
x x

V V
V V a d a

d

2 2
2 2 2 1
2 1 2 2  

      m     xma     :  

]-[ totW K K2 1 x
V V

F ma m Fd mV mVd

2 2
2 22 1
2 1

1 1
2 2 2  

           .   »                
    «  »                    «  

             .   totW       (K K )2 1  
            .  totW        (K K )2 1    

          totW 0             .     
                            .  

   ·.O³G"                (V )1        (V )2   
    tot(W K K )2 1      )                 
           .                

          (.  
·O³G #                               
   .             

6  
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830 4     
  _________________________________________________________   

831 2    
totW K K m(V V ) ( ) ( ) J2 2 2 2 5

2 1 2 1
1 1 2000 15 25 1000 400 4 102 2  

  _________________________________________________________   

832 2    
totW K K m(V V ) ( ) J2 2 2 4

2 1 2 1
1 1 800 0 10 4 102 2  

  _________________________________________________________   

833 2    
totW K K m(V V ) ( ) ( ) J2 2 2 2 2 2 2

2 1 2 1
1 1 0 2 16 20 0 1 4 4 5 14 42 2

/ / /  
  _________________________________________________________   

834 2     totW K K K K2 1 1 1 0 
  _________________________________________________________   

835 4    
totW K K m(V V ) ( ) J2 2 2 2

2 1 2 1
1 1 2 40 100 842 2 100  

  _________________________________________________________   

836 3    
K mV m m kg2

1 1
1 1100 100 22 2  

totW K K m(V V ) [( ) ] J2 2 2 2
2 1 2 1

1 1 2 20 10 3002 2   
  _________________________________________________________   

837 1    
totW K K m(V V ) ( ) kJ2 2 2 2

2 1 2 1
1 1 2000 12 2 1402 2  

  _________________________________________________________   

838 2     V at V V m / s2 1 2 0 2 5 0 1/ 

totW K K m(V V ) ( ) J2 2 2
2 1 2 1

1 1 400 1 0 2002 2   
  _________________________________________________________   

839 3     t2 t3              . 
  _________________________________________________________   

840 1                             
         : 

totW K K m(V V ) ( ) J2 2 2
2 1 2 1

1 1 5 4 0 402 2  
  _________________________________________________________   

841 4                           .     

x t t V t V ( ) m / s ,V m / s3 2 2
2 12 1 6 1 6 2 25 1  

totW K K m(V V ) ( ) J2 2 2 2
2 1 2 1

1 1 4 25 1 2 624 12482 2   
  _________________________________________________________   

842 1    
k ktot tot f fW K K W W m(V V ) W ( ) J2 2 2 2

2 1 2 1
1 1 0 4 0 10 202 2

/  
  _________________________________________________________   

843 3    
tot totW K K W m(V V ) ( ) kJ2 2 2

2 1 2 1
1 1 800 0 15 902 2  

  _________________________________________________________   

844 3    mV km / h m / s m / s
s1

1000 5454 54 153600 3 6/  

ktot fW K K W m(V V ) ( ) J kJ2 2 2
2 1 2 1

1 1 600 0 15 67500 67 52 2
/   

  _________________________________________________________   

845 2    
ktot fW K K W m(V V ) [(V ) V ] V V m / s2 2 2 2

2 1 2 1 1 1 1 1
1 145 2 5 45 10 25 72 2  

  _________________________________________________________   

846 1     
ktot f k kW K K W K K ( N)d cos K K mgd K K2 1 2 1 2 1 2 1180 

d d m210 2 0 8 10 2 0 8 5 52
/ / /  
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847 2    
tot W W WW K K F d cos K K F ( ) ( ) F N2 2

2 1 2 1
5 1180 1 0 1 0 20 400100 2

/  
  _________________________________________________________   

848 3       V0         .        N4     
         . 

totW K K F.d cos K K V V V m / s2 2
2 1 2 1 0 0 0

10 4 24 1 132 2 36 62  
  _________________________________________________________   

849 1     totW K K Fd K K2 1 2 1 

 totW Fd                     F     
     (cos cos )0 1           (cos cos )0180 1.  

Fd K K F F N2
2 1

18 1200 8 10 1002  

          .             
  _________________________________________________________   

850 1                         .     
 F  : 

totW K K (F )dcos F F N2 1
22 0 32 0 2 16 32 22  

  _________________________________________________________   

851 3    
N120 158dcos F0 120totW K K F2 1 120 0  

  F2       F1 .   
  _________________________________________________________   

852 1            x1 0 x m2 5  : 

totW K K Fd cos K K F cos Fcos N F N ,2 1 2 1 5 0 30 6 6 180  
     x   .             x1 0 x m2 3  :  

totW K K Fd cos K K V V V m / s2 2
2 1 2 1 2 2 2

10 6 3 8 30 12 2 32  

                 x m1 5 x m2 3 .(!  )   
  _________________________________________________________   

853 3                     :      

totW m(V V ) ( ) J2 2 2 2
2 1

1 1 0 1 4 1 0 752 2
/ /  

        )T(      tot TW W.  
  _________________________________________________________   

854 3     totW K K (F mg)x K K (F mg)x2 1 2 20 
  _________________________________________________________   

855 4    
tot FW K K (F N)x mV F.x mV Nx W mV2 2 2

2 1
1 1 102 2 2  

  _________________________________________________________   

856 2    
tot k F k c F cW K K (F f )x mV W f .x E W E2

2 1
1 02  

  _________________________________________________________   

857 4    
tot k k kW K K (F f ) x mV ( f ) f N2 2

2 1
1 10 5 20 2 8 1 82 2

/  
  _________________________________________________________   

858 2    
tot totW K K W m(V V ) ( ) J2 2 2 2

2 1 2 1
1 1 0 2 10 20 302 2

/  
  _________________________________________________________   

859 2    
tot mg R RW K K W W m(V V ) mgh cos W m(V V )2 2 2 2

2 1 2 1 2 1
1 102 2  

R RW ( ) W J2 212 10 5 2 8 0 362   
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860 2    
tot mg R RW K K W W m(V V ) mgh W m(V V )2 2 2 2

2 1 2 1 2 1
1 1
2 2  

( ) (V ) V V m / s2 2
2 2 2

1 10 5 10 8 4 0 36 4 6 2 122 2
/   

  _________________________________________________________   

861 2    
tot mg R R RW K K W W K K W ( ) W J2 2

2 1 2 1
10 2 4 5 92  

  _________________________________________________________   

862 1    
tot mg R R RW K K W W K K W ( ) W J2 2

2 1 2 1
10 0 2 9 10 1 92

/ /  

         J1 9/       .  
  _________________________________________________________   

863 2    
tot mg RW K K W W K K mgh cos Fh cos m(V V )2 2

2 1 2 1 2 1
1180 180 2  

( ) F ( ) ( ) F N210 1 10 30 1 30 1 0 1 0 30 0 52
/ / /   

  _________________________________________________________   

864 1    
tot mg R RW K K W W K K W m(V V )2 2

2 1 2 1 2 1
10 2  

RW ( ) J2 21 2 400 600 20002 100   
  _________________________________________________________   

865 4    
tot mgW K K W W K W mgh mV2

2 1 2
10 2  

W mgh mV J2 21 11 10 2 1 5 32 52 2
/  

  _________________________________________________________   

866 2    
tot totW K K W m(V V ) ( ) J2 2 2 2

2 1 2 1
1 1 0 4 2 6 6 42 2

/ /  

                   .  

tot tot tot totW F AB cos F ( ) F N180 6 4 2 1 3 2/ /  
  _________________________________________________________   

867 4                : 

-             )mg(. 

-                       
          .          

            :  

ktot mg f NW K K W W W m(V V )2 2
2 1 2 1

1
2  

k kf fmgh W m(V V mg(Lsin ) W m(V V )2 2 2 2
2 1 2 1

1 10 302 2   

kfW ( ) J2 21 12 8 5 2 10 12 812 2  
  _________________________________________________________   

868 2     
ktot mg f N FW K K W W W W K K2 1 2 1 

mg kW f (AB)cos F(AB)cos K K2 1180 0 0   

mg mgW W J50 10 35 75  
  _________________________________________________________   

869 2    
k ktot mg f fW K K W W K mgLsin W mV2

2 1 2
10 30 2  

kfW J21 14 4 4 10 2 5 182 2
/  

         .      


