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 4
 10 

 4
 4 

 10 

1 83.42 85.64 
2 81.03 83.44 
3 82.17 83.63 
4 81.86 82.14 
5 80.07 81.52 

 81.71 83.27 
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 (p)  (r) 
 4 

 5  (p)  (r) 

                p                        r                 p                    r 
1                  0.62                  0.34 23                0.52                  0.50 
2                  0.58                  0.47 24                0.41                 0.54 
3                  0.44                  0.52 25                0.40                  0.54 
4                  0.56                  0.46 26                0.38                 0.63 
5                  0.74                  0.31 27                0.42                 0.55 
6                  0.60                  0.33 28                0.67                 0.47 
7                  0.42                  0.54 29                0.55                 0.51 
8                  0.48                  0.58 30                0.71                 0.40 
9                  0.38                  0.64 31                0.58                 0.49 
10                0.73                  0.33 32                0.57                 0.41 
11                0.72                  0.35 33                0.62                 0.34 
12                0.44                  0.57 34                0.64                 0.32 
13                0.47                  0.53 35                0.61                 0.37 
14                0.50                  0.45 36                0.65                 0.40 
15                0.46                  0.51 37                0.42                 0.60 
16                0.72                  0.39 38                0.59                 0.43 
17                0.65                  0.41 39                0.62                 0.40 
18                0.62                  0.52 40                0.77                 0.34 
19                0.78                  0.44 41                0.38                 0.65 
20                0.64                  0.41 42                0.34                 0.68 
21                0.62                  0.43 43                0.52                 0.54 
22                0.47                  0.56 44                0.48                 0.51 



146

                p                        r                 p                    r 
45                0.54                 0.47 48                0.40                 0.52 
46                0.51                 0.43 49                0.34                 0.69 
47                0.63                 0.37 50                0.47                 0.51 

 0.82
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 (  1) 

1.   2  1    4    25
      2  ( )   10
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0      
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210 /g m s
11 2 26.67 10 /G N m Kg

66.38 10eR m 245.98 10eM Kg

2 1.414 3 1.732      cos 15 0.965     sin 15 0.258
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 1 

1.
.          .
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2. , , ,A B C D

. 0A B C D

. A B C D

. A B D C

. A B C D

3. 1F  , 2F 20 N 120

.10 N . 20 N . 40 N            . 60 N

4. 10 ,20 40 N

.12.6 N
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7. 210 /m s

 9 
. 20.1 /m s        . 20.3 /m s . 20.6 /m s         . 20.9 /m s

8.  3 10 N

.100 N     .120 N          .160 N     .180 N

9.
 1  16 66.4 10 m

. 612.8 10 m          . 616.4 10 m     . 619.2 10 m . 624.3 10 m

10. B BD

C CX

A

. AK    . AE    . AY            . AC

11.       
           A B

         

                     . Ax . By

         . xy . Ax By

12. x 0.2 /kg m

y 0.175 /kg m

. 100 mm . 120 mm . 150 mm . 200 mm

A

x

A x

B

y

CD

Y

X B
A

K

Z

 x y

600 mm500  mm 
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13.  O 6 m 2 kg 3 kg

2 kg CG

. 0.5 m  O 

. 1 m  O 

. 0.75 m  O 
. 2 m  O 

14. A B

100 kg 0.5 m 1 m

A B

. 70.7 10 N    . 71.7 10 N

. 72.7 10 N    . 73.0 10 N

15. 10 Kg 10,000 Kg 10 cm

. 31.32 10            . 32.45 10     . 43.36 10          . 46.67 10 N

16. -  3 
.     .
.    .  2 

17.
.  1         .  2 .  3           .  3 

18.
.
.
.

.

1 Kg

3 Kg

O

1 m

A B
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19.

.  1          .  2       .  3  .  3 

20. m T mg

m

    1. 1T mg -
    2. 1T 2T -
    3. R mg -
    4. mg

    5. R 2T -    
                  R  = 1T  = 2T  = mg

.  1, 2, 3        .  2, 3, 4  .  4, 5      .

21.
 ( )

. 0.8 kg

.1.0 kg

.1.2 kg    
.1.4 kg

22.  5 3 kg
22 /m s

. 0.5 N .1.0 N

.1.5 N . 2.0 N

R

1T

2T

mg

F(N)

a(m/s2)

0.5

1.0

-0.2 0.5 1.0 1.5

3 Kg
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23. 50 kg F
24 /m s F

. 560 N . 500 N

. 450 N . 400 N

24. 2.0 kg
25.0 /m s

. 20 N . 30 N . 35 N         . 40 N

25. 12 N 16 N 4 Kg

. 23 /m s . 24 /m s . 25 /m s . 26 /m s

60

F

m
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 2 

1. 1 2 3 4, , ,F F F F 1 2 3 4F F F F
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2.  2
50 N 60 N 60
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3. xF  , yF  , F
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4.
 1  4  ( eR 66.4 10 m )
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5.
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6. 0.1 Kg

7
4

Kg A
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7.  O 6 m

2 Kg 3 Kg 1 Kg
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8. 215 /m s

750 N
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9. 15 Kg

10 N
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10. 20 Kg 23 /m s

2 N
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 1 

1. 65 kg
230 /m s

. 2,200 N . 2,400 N . 2,600 N          . 2,800 N

2. 10 Kg 5 Kg 90 N

10 Kg

.15 N . 30 N

. 45 N . 60 N

3.
     1.
     2.
     3.

.  1   .  2   .  2, 3         .  1,2,3 

4.

.0.2   .0.3   .0.4   .0.5

5 K g
90 N
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0 1 2 3 4 5
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5.
 1.
 2.
 3.
 4.

. 1,  3 . 1,  4 . 2,  3 . 2, 4 

6. 80 N 2 kg

0.2

. 16 N . 20 N

. 40 N . 80 N

7. 0.5 kg 10 N
225 /m s

. 0.3    . 0.5    . 0.7    . 0.9

8. m a

g

. m g a     . m g a

. g a

m
    . g a

m

9. m

. (cos sin )g . (cos sin )g

. (sin cos )g . (sin cos )g

F

m
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10. m M

. g    . 2 g    

. g    .
g

11. 50 N 4 Kg

 ( g  = 210 /m s )
. 22.5 /m s . 24.5 /m s         . 25.5 /m s            . 27.5 /m s

12. 1m 2 Kg 1 m 1m

2m 0.5 Kg 2m

0.5 m

. 2 N . 4 N

. 5 N . 8 N

13. 1m 2m 10 Kg 5 Kg F

100 N

. 30.3 N . 43.6 N

. 50.3 N . 66.6 N

14. 60 Kg 22 /m s

. 480 N . 600 N

. 620 N     . 720 N

m
M

0.5 m

1 m
2m

1m

a

F
2m1m
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15.  1 

.

.

.
.

16. 1m 60 Kg

50 Kg 1m

. 22 /m s . 23 /m s      

. 24 /m s . 26 /m s

17. 3 Kg

. 22 /m s . 23 /m s

. 24 /m s . 25 /m s

18. 4 Kg

F 50 N

. 26.2 /m s . 25.6 /m s

. 22.5 /m s . 21.8 /m s

3 Kg

1 Kg 1 Kg

4 Kg F

1m
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19. 2 Kg 3 Kg

. 10 N . 16 N      

. 20 N . 24 N

20.
56 Kg 22 /m s

. 42.6 Kg . 44.8 Kg . 50.4 Kg            . 56.2 Kg

21. 75 Kg
21 /m s

. 520 N . 750 N .825 N             . 950 N

22. 60 kg

. 0 N    . 60 N    .120 N              .180 N

23. 1 Kg 30
25 /m s

. 6 N    .10 N .12 N               .15 N

3 Kg

2 Kg
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24. 1 Kg 10 Kg 30 1 Kg

5 /m s

1 Kg

. 6.42 N . 8.66 N

. 12.6 N . 16.24 N

25. 2 Kg 30

40 N 2 N

             . 215 /m s       . 214 /m s

             . 214 /m s       . 224 /m s
30

40 N

1Kg

30

5 /m s
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 2 

1. 15 Kg 2 N
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2.  A 20 Kg 50 N 22 /m s

 A

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................
 ( )  / 

.........................................................................................................................................................

.........................................................................................................................................................
 ( )

.........................................................................................................................................................

.........................................................................................................................................................

...................................................................................  free  body  diagram 

...................................................................................

...................................................................................

...................................................................................

...................................................................................

..................................................................................

...................................................................................

...................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................
 .................................................................................................................................................



172

3. 7 Kg 0.5
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4. 13 Kg

F 22 /m s

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................
 ( )   / 

.........................................................................................................................................................

.........................................................................................................................................................
 ( )

.........................................................................................................................................................

.........................................................................................................................................................

...................................................................................  free  body  diagram 

...................................................................................

...................................................................................

...................................................................................

..................................................................................

.................................................................................

...................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................
 .................................................................................................................................................

F

12

5

13



174

5. 5 3 Kg 1T 2T
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6.
 ( 210 /g m s )
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7. 12 Kg 6 Kg
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8. 6 Kg 22 /m s
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9. 0.5 Kg
20.4 /m s 0.6 /m s

0.4 /m s

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................
 ( )

.........................................................................................................................................................

.........................................................................................................................................................
 ( )

.........................................................................................................................................................

.........................................................................................................................................................

...................................................................................  free  body  diagram 

...................................................................................

...................................................................................

...................................................................................

...................................................................................
…………………………………………………….
……………………………………………………..

.........................................................................................................................................................

.........................................................................................................................................................
 .................................................................................................................................................



179

10. 0.5 30 5 Kg
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 Computer Simulation 

  Computer Simulation

 1.

1.
2.  Computer Simulation 
3.
         3.1  (m1) /  (m2)
         3.2  (m1)  /   (m2)
         3.3 
4.

 (m1)  (m2)  (m1)  (m2)
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  Computer Simulation
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  Computer Simulation

 1.

1.
2.  Computer Simulation 
3.
 3.1  ,  ,
 3.2  ,  ,

4.
 (m)  (h)  (g)  (W) 

    
    
    
    
    
    

5.
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 4 

 1.
 2 

  1.1
 Project

  1.2 
 Setup

 D: 
 2.

  2.1 
  2.2 
  2.3  64 bit 
  2.4  (Ram)  128 MB 
  2.5  CD-Rom 
  2.6  2 MB 
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