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1. (10 ʙʘʣʣʦʚ) ʇʨʦʡʜʷ 3/8 ʜʣʠʥʳ ʤʦʩʪʘ, ʩʦʙʘʢʘ ʫʩʣʳʰʘʣʘ ʩʠʛʥʘʣ ʜʦʛʦ-

ʥʷʶʱʝʛʦ ʝʸ ʘʚʪʦʤʦʙʠʣʷ. ɽʩʣʠ ʩʦʙʘʢʘ ʧʦʙʝʞʠʪ ʥʘʟʘʜ, ʪʦ ʚʩʪʨʝʪʠʪʩʷ ʩ ʘʚʪʦʤʦ-

ʙʠʣʝʤ ʫ ʦʜʥʦʛʦ ʢʦʥʮʘ ʤʦʩʪʘ, ʘ ʝʩʣʠ ʧʦʙʝʞʠʪ ʚʧʝʨʸʜ, ʪʦ ʚʩʪʨʝʪʠʪʩʷ ʩ ʥʠʤ ʫ 

ʜʨʫʛʦʛʦ ʢʦʥʮʘ ʤʦʩʪʘ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ 

ʩʦʙʘʢʠ? 

ʆʪʚʝʪ: τ . 

ʈʝʰʝʥʠʝ. ʇʫʩʪʴ S ʨʘʩʩʪʦʷʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʜʦ ʤʦʩʪʘ, a l  ʜʣʠʥʘ ʤʦʩʪʘ. 

ʊʦʛʜʘ ὰ  ʨʘʩʩʪʦʷʥʠʝ, ʧʨʦʡʜʝʥʥʦʝ ʩʦʙʘʢʦʡ ʦʪ ʥʘʯʘʣʘ ʤʦʩʪʘ, ʠ ὰ ʦʩʪʘʣʦʩʴ ʜʦ 

ʢʦʥʮʘ ʤʦʩʪʘ, V1 ï ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, a V2 ï ʩʢʦʨʦʩʪʴ ʩʦʙʘʢʠ.  

ʉʦʩʪʘʚʠʤ ʩʠʩʪʝʤʳ:  

ʩʦʙʘʢʘ ʙʝʞʠʪ ʢ ʥʘʯʘʣʫ ʤʦʩʪʘ S = V1t1, ὰ = V2t1, ʪʦʛʜʘ ʧʦʣʫʯʠʤ: 

              (1); 

ʩʦʙʘʢʘ ʙʝʞʠʪ ʢ ʢʦʥʮʫ ʤʦʩʪʘ S + l = V1t2 ʠ ὰ ὠὸ, ʪʦʛʜʘ ʧʦʣʫʯʠʤ: 

              (2). 

ʇʨʠʨʘʚʥʠʚʘʷ ʣʝʚʳʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʡ (1) ʠ (2) ʧʦʣʫʯʠʤ: 

ȟὛ ὰ. 

ʇʦʜʩʪʘʚʠʤ ʥʘʡʜʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʫʣʫ (1) ʠ ʚʳʨʘʟʠʤ : 

Ͻ
τ. 

2. (10 ʙʘʣʣʦʚ) ʆʪʚʝʨʩʪʠʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʜʥʝ ʩʦʩʫʜʘ ʟʘʢʨʳʪʦ ʣʸʛʢʠʤ 

ʧʦʣʫʩʬʝʨʠʯʝʩʢʠʤ ʢʦʣʧʘʯʢʦʤ ʨʘʜʠʫʩʦʤ R (ʨʠʩ.1). ʉʦʩʫʜ ʥʘʧʦʣʥʝʥ ʞʠʜʢʦʩʪʴʶ 

ʧʣʦʪʥʦʩʪʴʶ ɟ. ɼʥʦ ʩʦʩʫʜʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʫʙʠʥʝ ʅ. ʅʘʡʜʠʪʝ ʩʠʣʫ, ʩ ʢʦʪʦʨʦʡ 

ʢʦʣʧʘʯʦʢ ʜʘʚʠʪ ʥʘ ʜʥʦ ʩʦʩʫʜʘ. ʋʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʨʘʚʥʦ g. ʆʙʲ-

ʸʤ ʰʘʨʘ ʨʘʜʠʫʩʦʤ R ʨʘʚʝʥ ὤ̙̑́
ϽϽ

. 

 

 
ʈʠʩ. 1 



ʆʪʚʝʪ: Ὂ “”ὫὙ Ὄ Ὑ  

ʈʝʰʝʥʠʝ. ʊʘʢ ʢʘʢ ʢʦʣʧʘʯʦʢ ʣʝʛʢʠʡ ʠ ʝʛʦ ʚʝʩʘ ʫʯʠʪʳʚʘʪʴ ʥʝ ʥʘʜʦ, ʪʦ 

ʜʘʚʣʝʥʠʝ ʥʘ ʜʥʦ ʩʦʩʫʜʘ ʦʧʨʝʜʝʣʠʪʩʷ ʚʝʩʦʤ ʞʠʜʢʦʩʪʠ ʥʘʜ ʢʦʣʧʘʯʢʦʤ: F= mg . 

ʄʘʩʩʘ m ʦʧʨʝʜʝʣʠʪʩʷ ʦʙʲʝʤʦʤ V ʚʦʜʳ ʥʘʜ ʢʦʣʧʘʯʢʦʤ, ʘ ʵʪʦ ʨʘʟʥʦʩʪʴ ʦʙʲʝ-

ʤʦʚ ʮʠʣʠʥʜʨʘ ʠ ʧʦʣʫʰʘʨʘ: 

ὠ “ὙὌ “Ὑ ,  

Ὂ “”ὫὙ Ὄ Ὑ. 

3. (10 ʙʘʣʣʦʚ) ʎʠʣʠʥʜʨ ʨʘʜʠʫʩʘ R ʟʘʞʘʪ ʤʝʞʜʫ ʜʚʠʞʫʱʠʤʠʩʷ ʩʦ ʩʢʦʨʦ-

ʩʪʷʤʠ v1 ʠ v2 ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʨʝʡʢʘʤʠ (ʨʠʩ. 2). ʉ ʢʘʢʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ 

ʚʨʘʱʘʝʪʩʷ ʮʠʣʠʥʜʨ? ʇʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʥʝʪ. 

 

ʈʠʩ. 2 

ʆʪʚʝʪ: ʖ Ȣ 

ʈʝʰʝʥʠʝ. ʊʘʢ ʢʘʢ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʥʝʪ, ʪʦ ʮʝʥʪʨ ʮʠʣʠʥʜʨʘ ʙʫʜʝʪ ʜʚʠ-

ʛʘʪʴʩʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʚ ʪʫ ʩʪʦʨʦʥʫ, ʚ ʢʦʪʦʨʫʶ ʜʚʠʞʝʪʩʷ ʨʝʡʢʘ ʩ ʙʦʣʴʰʝʡ ʩʢʦ-

ʨʦʩʪʴʶ. 

ʇʫʩʪʴ ʩʢʦʨʦʩʪʴ ʮʝʥʪʨʘ ʮʠʣʠʥʜʨʘ V0, ʪʦʛʜʘ ʩʢʦʨʦʩʪʴ ʪʦʯʝʢ ʢʘʩʘʥʠʷ ʩ 

ʨʝʡʢʘʤʠ ʩʣʦʞʠʪʩʷ ʠʟ ʧʦʩʪʫʧʘʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʮʝʥʪʨʘ ʮʠʣʠʥʜʨʘ ʠ ʣʠʥʝʡʥʦʡ 

ʩʢʦʨʦʩʪʠ ʵʪʠʭ ʪʦʯʝʢ ʚʩʣʝʜʩʪʚʠʝ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ï Vr .  

ʇʫʩʪʴ V1 > V2, ʪʦʛʜʘ ʧʦʣʫʯʠʤ: V1 = V0 + Vr ʠ V2 = Vr - V0. 

ʆʪʩʶʜʘ ὠ , ʧʦʜʩʪʘʚʠʚ ʚ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ, ʧʦʣʫʯʠʤ: 

6 6. 

ʊʦʛʜʘ ʜʣʷ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʵʪʠʭ ʪʦʯʝʢ ʚʩʣʝʜʩʪʚʠʝ ʚʨʘʱʘʪʝʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʧʦʣʫʯʠʤ: 6 . 

ʀʟ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚʠʜʥʦ, ʯʪʦ ʠ ʧʨʠ V2 > V1 ʨʝʰʝʥʠʝ ʙʫʜʝʪ ʪʝʤ ʞʝ. 

ɼʣʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʧʦʣʫʯʠʤ: 

ʖ
6

2

6 6

ς2
Ȣ 


