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𝑚 = 10𝑘𝑔(𝐴𝐶)𝐺𝐹⃗α = 30° (𝐴𝐵)(𝐵𝐶)𝐺𝑡

- 𝐺 𝐴𝐶
- 𝐹⃗ 𝑓

(𝑆)𝑚 = 100𝑔α = 20°𝑥𝑥`⃗⃗⃗⃗⃗⃗⃗ 𝐴𝑣𝑖𝑚é𝑐𝑎 
- 𝑣 = 𝑓(𝑡)
- 

- (𝑆)𝑎
- 𝑣0𝑡 = 0
- 𝑡1 = 0.04𝑠𝑡2 = 0.08𝑠

- 

- 𝑎0
- 𝑎0 𝑎

- 𝑓

0.120.10.080.060.040𝑡(𝑠)
0.320.280.240.200.16𝑣0𝑣(𝑚 𝑠⁄ )
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32016 𝑔 = 10𝑚/𝑠2(𝑆)𝑚 = 900g𝐴𝐵α = 35° 𝐴 𝐴𝐵𝐺8𝐺7𝐺6𝐺5𝐺4𝐺3𝐺2𝐺1𝐺0
0.640.560.480.400.320.240.160.080.00𝑡(𝑠)
96.073.554.037.524.013.56.01.50.0𝑥(𝑐𝑚)  𝐺0 𝐴𝐺8𝐵𝜏 = 80𝑚𝑠

1- 𝐺2𝐺3𝐺4𝐺5𝐺6 𝐺3𝐺4𝐺5
2- (𝑆) 

- (𝑆) 

- 𝑎 

3- 𝑓 

- 𝑓 

- 𝐵
(𝑆)𝑚 = 500g𝐴𝐵α (𝑆)𝑓 = 0.5𝑁 α𝐴𝑣0𝐵 𝐴𝐵 𝐺7𝐺6𝐺5𝐺4𝐺3𝐺2𝐺1𝐺0

0.70.60.50.40.30.20.10𝑡(𝑠)
2.031.921.751.521.230.880.470𝑥(𝑚)𝑣(𝑚/𝑠)𝑣2(𝑚/𝑠)2  𝐺0 𝐴𝜏 = 100𝑚𝑠

1-  
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𝑣2 = 𝑓(𝑥)
2- (𝑆)  

- (𝑆) 

- 𝑎 

-  

- 𝑣2𝑥 

3- 2 

- 𝑣0 

- 𝐴𝐵 

- α   𝑔 = 10𝑚/𝑠2     

𝑚 = 800𝑔α𝑣𝐵 𝐴𝐵𝑣 = 𝑓(𝑡) 𝑔 = 10 𝑚 𝑠2⁄
) 

) 𝑣𝐵
) 𝐴𝐵

) 

) 

) α
) 𝐵
) 𝐵𝐵𝐷 𝐶𝐵1.8𝑚

) 𝐵𝐷
) 𝐵𝐷
) 𝐵𝐶

) 𝐵𝐷
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62012

- α(𝑆)𝑚 = 1𝑘𝑔𝑡 = 0 𝑂𝑣⃗0(𝑆) 𝑣 = 𝑓(𝑡)

- (𝑆)𝑂
- (𝑆) α𝑡 = 0 𝑡 = 2𝑠

- 𝑓
- (𝑆)

- (𝑆)𝑓 = 1𝑁 𝑔 = 9.8𝑚 × 𝑠−2         
7𝑔 = 10𝑚/𝑠2 (𝑆1)𝑚1 = 500𝑔(𝑆2)𝑚2 = 500𝑔(𝑆2)(𝑆1)

(𝑆1)𝑓𝑡 = 0(𝑆1)𝐴 𝐴𝐵 = 2𝑚𝐴
- (𝑆1)(𝑆2) 

- (𝑆1)(𝑆2)
- 𝑥𝑑2𝑥𝑑𝑡2 = 𝑔2 − 𝑓2𝑚1

- (𝑆1)
- 
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-  𝑥(𝑆1)
- 𝑎

- 𝐵
- 𝑓𝑇

- (𝑆1)𝐵𝑡 = 0
- 

- 

- (𝑆1)
- (𝑆2)(𝑆1)

- (𝑆2)(𝑆1) 𝑔 = 10𝑚/𝑠2
82014(𝑆1)𝑚1 = 400𝑔 α = 30°(𝑆2)𝑚2 = 400𝑔 𝑡 = 0(𝑆1)𝐴  𝑔 = 10𝑚 × 𝑠−2

- (𝑆1)(𝑆2)
- (𝑆1) (𝑆1)𝐵 𝐴𝐵 = 1.25𝑚

- (𝑆1) 𝑣 = 𝑓(𝑡)
- (𝑆1)

- (𝑆1) 𝑑𝑣(𝑡)𝑑𝑡 = 𝑔2 (1 − sin 𝛼) − 𝑓2𝑚1𝑓 (𝑆1)𝑓𝑇⃗⃗
92011 (𝑆2)𝑚2 = 600𝑔(𝑆1)𝑚1 = 800𝑔α = 30°𝑓 𝑡 = 0𝐴𝐴𝐵 = 𝑥𝐴
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- (𝑆2)(𝑆1)
- (𝑆2)(𝑆1)

- 𝑥𝑑2𝑥𝑑2 = (𝑚2−𝑚1 sin 𝛼)𝑚1+𝑚2 𝑔 − 𝑓𝑚1+𝑚2
- (𝑆1)
- 

- 𝑥(𝑆1)
- 

- 𝑎
- 𝑓𝑇𝑔 = 9.8𝑚 × 𝑠−1

10 𝐴𝑚𝐴 = 0.5𝑘𝑔𝐵𝑚𝐵 α = 30°β = 45°
- 𝑚𝐴𝑚𝐵α β 𝑚𝐵
- 𝐵𝑚𝐵 = 2𝑚𝐴

- 𝑎 = 3 𝑚 𝑠2⁄
- 5𝑠

- 

- 

- 

- 
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𝑎 = 𝑔3 (2 𝑠𝑖𝑛 𝛽 − 𝑠𝑖𝑛 𝛼) − 2𝑓3𝑚𝐴
- 𝑓𝑇𝑔 = 10 𝑚 𝑠2⁄

112015 (𝐴)𝑚𝐴 = 300𝑔(𝐵)𝑚𝐵 = 150𝑔
(𝐴) 𝑓 𝑔 = 10𝑚/𝑠2

- 𝑑𝑣𝑑𝑡 + 𝛽 = 0𝛽α𝑚𝐴𝑚𝐵𝑔 𝑓
- (𝐴)𝐷 (𝐴)(𝐵)

- 

- 

- 

- (𝐴) 𝑓α
122013

𝐴𝐵𝐵𝐶α = 10°𝑑 (𝑆)𝐺𝑚 = 170𝑘𝑔
- (𝑆)𝐴𝑡 = 0𝑣𝐴 = 10 𝑚 × 𝑠−1𝑡1 = 5𝑠𝐵 𝑣𝐵(𝑆) 𝐴𝐵

- 𝐵𝐶𝐹⃗𝑓 = 500𝑁𝐵𝐶
- 𝐹⃗(𝑆)𝐴𝐵

- (𝑆)𝐶𝑣𝐶 = 25 𝑚 × 𝑠−1𝑃
- (𝑆)(𝐶𝑥, 𝐶𝑦)

- 𝑑 = 40𝑚𝐵𝐶 = 56.3𝑚
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132014 𝑡 = 0(𝑆)𝑚 = 400𝑔𝑣⃗0𝐴 𝐵𝐴𝐵 = 1.4𝑚(𝑆)𝑓
- (𝑆)

𝑑𝑣𝑑𝑡 = − 𝑓𝑚𝐴𝑣(𝑡) 𝑥(𝑡)𝑓𝑣0 𝑚
- 𝑣2 = 𝑓(𝑥)
- 𝑣2𝑥 𝑣0𝑓
- (𝑆)𝐴𝐵𝐵𝑣⃗𝐵 𝐸𝐵𝐷 = 0.5𝑚

- (𝑆) 𝐵(𝐵𝑥, 𝐵𝑦)
- y = 𝑓(𝑥) 𝐷𝐸(𝑆)𝐸

 𝑔 = 10𝑚 × 𝑠−2



9  

 

142015

𝐴𝐵𝛼 = 30°𝐴𝐵 = 50𝑚 𝐵𝐶𝐶𝑂ℎ𝑚 = 80𝑘𝑔𝑔 = 10𝑚/𝑠2
- 𝐴 𝐵 𝑓𝐴𝐵𝐶𝐵𝑣𝐵 = 20 𝑚 𝑠⁄ 𝐴𝐵
- 𝐵𝐶𝐶 𝐸

- 𝑥(𝑡) 𝑦(𝑡) (𝑜𝑥, 𝑜𝑦)
- 𝐸

- 𝑣𝑣𝑥𝑣𝑦𝑣2𝑡2
- 𝐶 𝐸 ℎ

152016 𝑓(𝑆)𝐴𝑂 = 𝑑 = 1,5𝑚 α = 45°𝐴𝑂𝑁 𝑔 = 9.8𝑚/𝑠2(𝑆)𝑚 = 500g(𝑆) 𝐴𝑂𝑁(𝑆) (𝑥𝑁 = 0.62𝑚  , 𝑦𝑁 = ℎ = 1.00𝑚  )
1- 𝑓𝑎(𝑆)𝐴𝑂 

- (𝑆)𝐴𝑂𝑓 = 𝑚(g sin 𝛼 − 𝑎) 

- 𝑎(𝑆)𝑓 

2- 𝑓𝑁(𝑆)𝑂 

- 𝑥(𝑡)𝑦(𝑡)(𝑆)(𝑂𝑥, 𝑂𝑦) 

- 𝑦 = 𝑓(𝑥) 
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- 𝑣0(𝑆) 

- 𝑎(𝑆)𝐴𝑂 

- 1𝑓 

3- 1.8𝑁 ≤ 𝑓 ≤ 2.0𝑁

𝑔 = 9.81 𝑚 𝑠2⁄(𝑆)𝑚 𝐴α𝐴𝐵 = 1𝑚 𝐵
I.  𝑓

1) 𝑎(𝑆) 

2) 𝑎(𝑆) 𝑓 

3) α𝑚 

4) (𝑆)𝐴𝐵 

5) (𝑆) 

) 𝑓𝑣𝐵 = 2.19𝑚/𝑠 

) 𝑓 

II. (𝑆)𝐵𝐷 𝑣𝑥𝑣𝑦(𝑜𝑥⃗⃗⃗⃗⃗, 𝑜𝑦⃗⃗⃗⃗⃗)
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1) (𝑆)(𝑜𝑥⃗⃗⃗⃗⃗, 𝑜𝑦⃗⃗⃗⃗⃗) 

2) ℎ𝑥𝐷 

3) (𝑆)𝐷 

𝑚 = 45𝑔𝐴 𝑁𝐵𝐶𝐷𝑁𝐴𝐵𝐵𝐶𝐷 𝑂𝑟 = 0.5𝑚𝐷𝐵
- 𝐶

- 𝐴
- 𝐷 𝑣𝐷 = 6.71𝑚/𝑠

) 𝑣𝐴
) 𝑅⃗⃗𝐷 𝑅 = 𝑚 (𝑣𝐴2𝑟 − 5𝑔)
) 𝐴𝑥 = 2𝑣𝐷 × √𝑟𝑔
) 𝑔 = 10 𝑚 𝑠2⁄𝐴𝑁 = 1 𝑚𝐴𝐵 = 2 𝑚

182008

(𝑆)𝐴𝐴𝐵α = 30° 𝐴𝐵 = 𝐿𝐴𝐵𝐵𝐵𝐶𝑂𝑟𝐴𝐵𝐶 𝑂 𝐵𝐶(𝑆)𝑚 = 0.2𝑘𝑔𝑔 = 10 𝑚 𝑠2⁄𝐿 = 5 𝑚𝑟 = 2 𝑚
- (𝑆)𝐵𝐿𝑔 α
- (𝑆)𝐶
- 𝑚𝑔 α(𝑆) 𝐼𝐵𝐶(𝑆)𝐼𝑣𝐼 = 7.37 𝑚 𝑠⁄ (𝑆)𝐼
- (𝑆)𝐶𝐵𝐶
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- (𝐶𝑥⃗⃗ ⃗⃗⃗, 𝐶𝑦⃗⃗⃗⃗⃗⃗ )𝑦 = 𝑓(𝑥)(𝑆)𝑡 = 0(𝑆) 𝐶
- (𝑆)𝐵𝐶𝑀𝐶𝑀

(𝑆)𝑚 = 100𝑔𝐵𝐶𝑟 = 10𝑚 𝐴𝑣⃗𝐴𝐴𝐵 = 𝑑 = 1𝑚 𝑓 = 0.8𝑁(𝑆)𝐵𝐵𝐶𝑣⃗𝐵 𝑁
- (𝑆)𝐴𝐵

𝑣𝐴𝑣𝐴2 = 𝑣𝐵2 + 2×𝑑×𝑓𝑚
- cos 𝜃𝑣𝐵2 𝜃 (𝑆)𝑁𝑣⃗𝑁

- 𝑣𝑁2𝑣𝐵2𝑔𝑟𝜃
- 𝑅⃗⃗(𝑆) cos 𝜃𝑣𝐵2𝑔𝑟 (𝑆)𝑁𝑔

- 𝜃𝑣𝐴


