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΋΋΋΋ǵǵǵǵჴᡍҞޑჴᡍҞޑჴᡍҞޑჴᡍҞޑ 

    ᄽҢӧόӕ௹य़Ъ࣬ӕНѳຯᚆǵ௹य़ࡋفϕᎩ࣬ޑޣӕ៓ޑౚёаӧӕ΋

ਔ໔ပӦǶ 

 

ΒΒΒΒǵǵǵǵჴᡍ೛ीჴᡍ೛ीჴᡍ೛ीჴᡍ೛ी 
Οঁ௹य़Ȑკ΋ȑǴ΋ঁࣁ ঁٿдځय़Ǵ௹ޑȑࡋفȐΠပനอਔ໔ϐࡋ45

ࣁ کࡋ30 ޑύځǴԶࡋ60 کࡋ60 аΠပਔ໔཮࣬ӕǴ܌ǴࡋفޑϕᎩࣁࡋ30

Զځдࡋفၨό፾ӝǶٯӵǴ75ٰࡋᇥНѳຯᚆ໻໻ѝԖ 50ϦϩਔǴႉޔଯࡋ

Ԗࠅ 186.6ϦϩǴՠНѳຯᚆΞόёၸอǴӢࣁΠပਔ໔཮ϼอᏤठคݤᢀჸǶ 

     

 
 

ౚӕ៓ڋᄬԋǴќѦᗋሡा௓܌ϪപǴԶྖॉҗ໣ጕచޑ׷ЕࣁᇙբЬाځ    

ਔΠྖႝޑᅶ៓ǴԶࣁΑᄽҢޑБ܄ߡǴӧྖပ҃ޑᆄуးٛޑЗ៓ౚቸ०ޑး

࿼Ƕ 
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ΟΟΟΟǵǵǵǵჴᡍচ౛ჴᡍচ౛ჴᡍচ౛ჴᡍচ౛ 

ଷ೛៓ౚࣁપᄾ୏ଷ೛៓ౚࣁપᄾ୏ଷ೛៓ౚࣁપᄾ୏ଷ೛៓ౚࣁપᄾ୏ǺǺǺǺ    
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ᎩޣǴ࣬ӕ៓ޑౚёаӧӕ΋ਔ໔ပӦǴ่ፕᆶપᄾ୏࣬ӕǶ 

 

 

    ՠࢂа΢ޑ௢Ꮴၸำύۘ҂૸ፕ೚ӭ௃׎ǴٯӵነᔔΚǵᄾ୏ǵྖ୏аϷ௹
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ฅԶჴᡍҔޑ໣ጕచᓉነᔔ߯ኧ sµ ϟܭЕ࣒ک׷ዟϐ໔Ǵεऊࣁ 0.12ǴӢ

Ԝ௢՗ cθ ऊ ࣁΟঁ௹य़ޑ٬Ҕ܌ჴᡍࢂǴՠࡋ22.8 Ǵࣣεࡋǵ60ࡋǵ45ࡋ30

ܭ ǴӢԜǴѸሡќѦԵቾྖݩ௃ޑό፾ӝѝԵቾપᄾ୏ࢂаҁჴᡍ܌Ǵࡋ22.8

୏ک୏ነᔔΚǴᗋԖ໣ጕచпኲჹჴᡍ่݀ޑቹៜǶ 

X 

ȜკΟȝԵቾ៓ౚΠပ 
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  ȜკѤȝ៓ౚӧ໣ጕచ΢ᄾ୏            Ȝკϖȝ໣ጕచ๏៓ౚ҅ޑӛΚ 
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    ᗨฅΚᏢૈόӺ㚌ǴՠϝฅૈໆӺࡡ(Տૈ=፦Ј୏ૈ+ ᙯ୏୏ૈ+ ӺΚߥߚ
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ѤѤѤѤǵǵǵǵჴᡍ่݀ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀ᆶ૸ፕᆶ૸ፕᆶ૸ፕᆶ૸ፕ 
    Ԝჴᡍ่݀Ǵനࡕ᛾ܴΑӧ ပԿۭ೽ǴྖזԜΟঁ௹य़ύ៓ౚനࢂفࡋ45

Զ کࡋ60 ჴԜৡຯࣗλǴځቹៜǴՠޑነᔔΚࣁৡຯǴӢԜ௢ෳޑԖ٤༾ࡋ30

ሡவᒵᇙၮ୏ၸำύޑቹТ଺ᄌ୏բኘܫωԖᒤݤమཱ࣮ޑрޑޣٿৡຯǴԶჴ

ሞҗᄌ୏բኘޑܫቹТύёаว౜ ౚၨ៓ޑॉၰ΢ࡋ60  ΠǶྖזޑࡋ30
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Ъ30ޑࡋ60کࡋΒ७۰҅فॶ࣬ࢂӕޑǴ܌аѝाКၨࡕ໨ջёǴcos30°=0.866Ǵ

cos60°=0.5ǴӢԜ ϩ҆Кޑࡋ30 ϩ҆ᗋλǴ཮Ԗޑࡋ60 ၨفࡋ30 ޑᄌفࡋ60

่݀Ǵҗ౛ፕᆉрٰਔ໔ৡऊ 0.001ࣾǴຬၸԺ౳ёమཱϩᒣޑ 0.1ࣾৡຯǴ܌

аҗԜёа᛾ܴ౛ፕႣෳεठ΢ᆶჴᡍ่݀֍ӝǶ 

    ჴሞ΢җਔ໔ޑ೯ှѐीᆉёаమཱޑ᛾ܴჴሞ΢җਔ໔ޑ೯ှѐीᆉёаమཱޑ᛾ܴჴሞ΢җਔ໔ޑ೯ှѐीᆉёаమཱޑ᛾ܴჴሞ΢җਔ໔ޑ೯ှѐीᆉёаమཱޑ᛾ܴǺǺǺǺ
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ȐȐȐȐg=9.8m/s2 ǵǵǵǵd=0.6mǵǵǵǵcosβ=(R2-D2)1/2/R=0.97 ǵǵǵǵµk ≈ 0.01ȑȑȑȑжΕёаᆉржΕёаᆉржΕёаᆉржΕёаᆉр 

t(30)=0.5305 ࣾࣾࣾࣾǴǴǴǴt(45)=0.4929 ࣾࣾࣾࣾǴǴǴǴt(60)=0.5287 ࣾࣾࣾࣾ  ǴӢԜԜ౛ፕک่݀ޑჴᡍ

֍ӝǴt(30) >t(60)> t(45)ǶǶǶǶ  
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