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ΠǹΝǼΛΛǹǻΙΚǼΝǼΞǼΣǹǼΙ 

Γ΄ΝΣǹΞǾΝǾΜǼΡǾΙΟΤΝΓǼΝΙΚΟΤΝΛΤΚǼΙΟΤΝ 
ΣǼΣǹΡΣǾΝ13 ΙΟΤΝΙΟΤ 2018 

ǼΞǼΣǹǽΟΜǼΝΟΝΜǹΘǾΜǹμ ΦΤΙΚǾΝΝΠΡΟǹΝǹΣΟΛΙΜΟΤΝ 
ΤΝΟΛΟΝǼΛΙǻΩΝμΝΟΚΣΩ (8) 

 

ΘǼΜǹ ǹ 

ΣĲȚȢ İȡȦĲȒıİȚȢ ǹ1-ǹζ  Ȟα γȡȐȥİĲİ ıĲȠ ĲİĲȡȐįȚȩ ıαȢ ĲȠȞ αȡȚșȝȩ ĲȘȢ İȡȫĲȘıȘȢ țαȚ 
įȓπȜα ĲȠ γȡȐȝȝα πȠυ αȞĲȚıĲȠȚȤİȓ ıĲȘ φȡȐıȘ Ș ȠπȠȓα ıυȝπȜȘȡȫȞİȚ ıȦıĲȐ ĲȘȞ 
ȘȝȚĲİȜȒ πȡȩĲαıȘέ  
 

A1. ǻȪȠΝ ȝȚțȡȐΝ ıȫȝαĲαΝ ȝİΝ ȝȐȗİȢΝm țαȚΝ 4m, πȠυΝ țȚȞȠȪȞĲαȚΝ ıĲȘȞΝ ȓįȚαΝ İυșİȓαΝ ȝİΝ
αȞĲȓșİĲİȢΝ țαĲİυșȪȞıİȚȢΝ țαȚΝ ĲαȤȪĲȘĲİȢΝ υ1 țαȚΝ υ2 αȞĲȓıĲȠȚȤα,Ν ıυȖțȡȠȪȠȞĲαȚΝ
ȝİĲȦπȚțȐΝțαȚΝπȜαıĲȚțȐέΝǹȞΝȘΝȤȡȠȞȚțȒΝįȚȐȡțİȚαΝĲȘȢΝțȡȠȪıȘȢΝİȓȞαȚΝαȝİȜȘĲȑαΝ
țαȚΝ ĲȠΝ ıυııȦȝȐĲȦȝαΝ αțȚȞȘĲȠπȠȚİȓĲαȚ,Ν ĲȩĲİΝ ĲαΝ įȪȠΝ ıȫȝαĲαΝ πȡȚȞΝ ĲȘȞΝ
țȡȠȪıȘΝİȓȤαȞΝ  

α)  αȞĲȓșİĲİȢΝĲαȤȪĲȘĲİȢ  

ȕ) ȓıİȢΝȠȡȝȑȢΝ  
Ȗ) αȞĲȓșİĲİȢΝȠȡȝȑȢ  

į)  ȓıİȢΝțȚȞȘĲȚțȑȢΝİȞȑȡȖİȚİȢ .  

ΜκθΪįİμΝ5 

 

A2. ȉαȜαȞĲȦĲȒȢ  İțĲİȜİȓΝ İȟαȞαȖțαıȝȑȞȘΝ ĲαȜȐȞĲȦıȘ  ȝİΝ ĲȘΝ ıυȤȞȩĲȘĲα f  ĲȠυΝ
įȚİȖȑȡĲȘΝ ȞαΝ İȓȞαȚΝ ȜȓȖȠΝ ȝİȖαȜȪĲİȡȘΝ απȩΝ ĲȘȞΝ ȚįȚȠıυȤȞȩĲȘĲαΝ f0 ĲȠυΝ
ĲαȜαȞĲȦĲȒέΝ ǹȞΝ İȜαĲĲȫıȠυȝİΝ ĲȘȞΝ πİȡȓȠįȠΝ ĲȠυΝ įȚİȖȑȡĲȘ , ĲȠΝ πȜȐĲȠȢΝ ĲȘȢΝ
ĲαȜȐȞĲȦıȘȢΝĲȠυΝĲαȜαȞĲȦĲȒ  

α) παȡαȝȑȞİȚΝıĲαșİȡȩ  

ȕ) αυȟȐȞİĲαȚΝαȡȤȚțȐΝțαȚΝȝİĲȐΝİȜαĲĲȫȞİĲαȚ  
Ȗ) İȜαĲĲȫȞİĲαȚΝαȡȤȚțȐΝțαȚΝȝİĲȐΝαυȟȐȞİĲαȚ  
į) İȜαĲĲȫȞİĲαȚ . 

ΜκθΪįİμΝ5 

 

A3. ȂİĲαȟȪΝ įȪȠΝ ıȘȝİȓȦȞΝ ǹΝ țαȚΝ ǺΝ İȞȩȢΝ ıĲȐıȚȝȠυΝ țȪȝαĲȠȢΝ πȠυΝ ȑȤİȚΝ
įȘȝȚȠυȡȖȘșİȓΝ ıİΝ ȑȞαΝ ȖȡαȝȝȚțȩΝ İȜαıĲȚțȩΝ ȝȑıȠΝ παȡİȝȕȐȜȜȠȞĲαȚΝ ıυȞȠȜȚțȐΝ
įȪȠΝįİıȝȠȓ . ȉαΝıȘȝİȓαΝǹΝțαȚΝǺΝȑȤȠυȞΝȝİĲαȟȪΝĲȠυȢΝ  

α) įȚαφȠȡȐΝφȐıȘȢΝȓıȘΝȝİΝί  

ȕ) įȚαφȠȡȐΝφȐıȘȢΝȓıȘΝȝİΝπ  

Ȗ) įȚαφȠȡȐΝφȐıȘȢΝȓıȘΝȝİΝπήζ  

į) įȚαφȠȡȐΝφȐıȘȢΝȓıȘΝȝİΝπήβ .  

ΜκθΪįİμΝ5 
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A4. ȉȠΝ αȞȠȚȤĲȩΝ țυȜȚȞįȡȚțȩΝ įȠȤİȓȠΝ ĲȠυΝ ıȤȒȝαĲȠȢΝ
ȕȡȓıțİĲαȚΝ İȞĲȩȢΝ πİįȓȠυΝ ȕαȡȪĲȘĲαȢΝ ȝİΝ
İπȚĲȐȤυȞıȘΝ ȕαȡȪĲȘĲαȢΝ g țαȚΝ πİȡȚȑȤİȚΝ ȞİȡȩΝ
πυțȞȩĲȘĲαȢΝȡέΝȉȠΝȪȥȠȢΝ ĲȠυΝȞİȡȠȪΝıĲȠΝįȠȤİȓȠΝ
İȓȞαȚΝ ǾέΝ ȈĲȠΝ ıȘȝİȓȠΝ ǹ , πȠυΝ απȑȤİȚΝ απȩıĲαıȘΝ
h απȩΝ ĲȠȞΝ πυșȝȑȞαΝ ĲȠυΝ įȠȤİȓȠυ, ȘΝ
υįȡȠıĲαĲȚțȒΝπȓİıȘΝİȓȞαȚΝ ȓıȘΝȝİΝ  

α) PαĲȝΝ+Νȡgh 

ȕ) PαĲȝΝ+Νȡg(H-h) 

Ȗ) ȡgh 

į) ȡg(H-h). 

ΜκθΪįİμΝ5 

 

ǹηέ  Να ȤαȡαțĲȘȡȓıİĲİ ĲȚȢ πȡȠĲȐıİȚȢ πȠυ αțȠȜȠυșȠȪȞ γȡȐφȠȞĲαȢ ıĲȠ ĲİĲȡȐįȚ ȩ  

ıαȢ, įȓπȜα ıĲȠ γȡȐȝȝα πȠυ αȞĲȚıĲȠȚȤİȓ ıİ țȐșİ πȡȩĲαıȘ, ĲȘ ȜȑȟȘ ΣωıĲό, 

αȞ Ș πȡȩĲαıȘ İȓȞαȚ ıȦıĲȒ, Ȓ ĲȘ ȜȑȟȘ Λάθος,  αȞ Ș πȡȩĲαıȘ İȓȞαȚ 
ȜαȞșαıȝȑȞȘέ  
α) ȆİȡȓȠįȠȢΝ ȉį İȞȩȢΝ įȚαțȡȠĲȒȝαĲȠȢΝ ȠȞȠȝȐȗİĲαȚΝ ȠΝ ȤȡȩȞȠȢΝ αȞȐȝİıαΝ ıİΝ

įȪȠΝįȚαįȠȤȚțȠȪȢΝȝȘįİȞȚıȝȠȪȢΝĲȘȢΝαπȠȝȐțȡυȞıȘȢ .  

ȕ) ȀαĲȐΝ ĲȘȞΝ İțįȒȜȦıȘΝ ıİȚıȝȚțȒȢΝ įȩȞȘıȘȢΝ ĲȠΝ ȑįαφȠȢΝ ȜİȚĲȠυȡȖİȓΝ ȦȢΝ
įȚİȖȑȡĲȘȢΝ ȖȚαΝ ĲαΝ țĲȓȡȚαέΝ ΌĲαȞΝ ȘΝ ıυȤȞȩĲȘĲαΝ ĲȠυΝ ıİȚıȝȚțȠȪΝ țȪȝαĲȠȢΝ
ȖȓȞİȚΝ ȓıȘΝ ȝİΝ ĲȘȞΝ ȚįȚȠıυȤȞȩĲȘĲαΝ İȞȩȢΝ țĲȚȡȓȠυ , ĲȠΝ πȜȐĲȠȢΝ ĲȘȢΝ
ĲαȜȐȞĲȦıȘȢΝĲȠυΝțĲȚȡȓȠυΝȝİȖȚıĲȠπȠȚİȓĲαȚ . 

Ȗ) ȈİΝȝȚαΝφșȓȞȠυıαΝĲαȜȐȞĲȦıȘ , ȝİΝȝȚțȡȒΝıĲαșİȡȐΝαπȩıȕİıȘȢΝb, ȩĲαȞΝȘΝ
ıĲαșİȡȐΝ απȩıȕİıȘȢΝ αυȟȘșİȓΝ ȜȓȖȠ,Ν ȠΝ ȡυșȝȩȢΝ ȝİȓȦıȘȢΝ ĲȠυ  πȜȐĲȠυȢΝ
ĲȘȢΝĲαȜȐȞĲȦıȘȢΝİȜαĲĲȫȞİĲαȚ . 

į) ȀαĲȐΝ ĲȘΝ ȡȠȒΝ ȚįαȞȚțȠȪΝ ȡİυıĲȠȪΝ ıİΝ ȠȡȚȗȩȞĲȚȠΝ ıȦȜȒȞα,Ν ȩĲαȞΝ ȠȚΝ
ȡİυȝαĲȚțȑȢΝ ȖȡαȝȝȑȢΝ παȡȠυıȚȐȗȠυȞΝ ĲȘȞΝ ȓįȚαΝ πυțȞȩĲȘĲα,Ν ȘΝ ĲαȤȪĲȘĲαΝ
ȡȠȒȢΝįİȞΝȝİĲαȕȐȜȜİĲαȚ . 

İ)  ȈİΝ ȑȞαΝ ȡȠȜȩȚΝ ȝİΝ įİȓțĲİȢΝ ȘΝ ȖȦȞȚαțȒΝ İπȚĲȐȤυȞıȘΝ ĲȠυΝ ȜİπĲȠįİȓțĲȘΝ İȓȞαȚΝ
ıĲαșİȡȒ  țαȚΝįȚȐφȠȡȘΝĲȠυΝȝȘįİȞȩȢ .  

  ΜκθΪįİμΝ5 

 

ΘǼΜǹ Ǻ  

Ǻ1έ  ȈĲȘȞ İȜİȪșİȡȘΝİπȚφȐȞİȚαΝȞİȡȠȪΝπȠυΝȘȡİȝİȓ,ΝıĲȚȢΝșȑıİȚȢΝȀΝțαȚΝȁΝȕȡȓıțȠȞĲαȚΝ
įȪȠΝ ȩȝȠȚİȢΝ țαȚΝ ıȪȖȤȡȠȞİȢΝ țυȝαĲȚțȑȢΝπȘȖȑȢΝ απȜȫȞΝ αȡȝȠȞȚțȫȞΝ țυȝȐĲȦȞΝȆ1  

țαȚΝ Ȇ2, πȠυΝ απȑȤȠυȞΝ ȝİĲαȟȪΝ ĲȠυȢΝ απȩıĲαıȘΝ 13Ȝ
d

2
 έΝ ȅȚΝ πȘȖȑȢΝ

ĲαȜαȞĲȫȞȠȞĲαȚΝȤȦȡȓȢΝαȡȤȚțȒΝφȐıȘ,ΝȝİΝıυȤȞȩĲȘĲαΝ f1, πȜȐĲȠȢΝĲαȜȐȞĲȦıȘȢΝǹ  

țαȚΝπαȡȐȖȠυȞΝ țȪȝαĲαΝȝȒțȠυȢΝ țȪȝαĲȠȢΝ Ȝ 1, πȠυΝįȚαįȓįȠȞĲαȚΝ ıĲȘȞΝ İπȚφȐȞİȚαΝ
ĲȠυΝȞİȡȠȪΝȝİΝıĲαșİȡȒ  ĲαȤȪĲȘĲα   .  
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ΈȞαΝ ıȘȝİȓȠΝ Ȉ  ĲȘȢΝ İπȚφȐȞİȚαȢΝ ĲȠυΝ ȞİȡȠȪΝ
απȑȤİȚΝαπȩΝĲȘȞΝπȘȖȒΝȆ1 απȩıĲαıȘΝ 1 1d 2Ȝ  

țαȚΝ απȩΝ ĲȘȞΝ πȘȖȒΝ Ȇ2 απȩıĲαıȘΝ 2d , ȩπȦȢΝ
ıĲȠΝıȤȒȝαέ  ȉȠΝ İυșȪȖȡαȝȝȠΝ ĲȝȒȝαΝȈȀΝ İȓȞαȚ Ν
țȐșİĲȠΝıĲȠΝȀȁέ  

ǻȚπȜαıȚȐȗȠυȝİΝ ĲȘΝ ıυȤȞȩĲȘĲαΝ ĲαȜȐȞĲȦıȘȢΝ
ĲȦȞΝ įȪȠΝ πȘȖȫȞΝ įȚαĲȘȡȫȞĲαȢΝ ıĲαșİȡȩΝ ĲȠΝ
πȜȐĲȠȢΝǹ ĲȘȢΝĲαȜȐȞĲȦıȒȢ ĲȠυȢέ   

ȉȠ Ȉ ȝİĲȐΝĲȠȞ įȚπȜαıȚαıȝȩΝĲȘȢΝıυȤȞȩĲȘĲαȢΝ
ĲαȜȐȞĲȦıȘȢΝĲȦȞΝπȘȖȫȞΝșαΝİȓȞαȚ :  

i.  ıȘȝİȓȠΝİȞȓıȤυıȘȢ   

i i .  ıȘȝİȓȠΝαπȩıȕİıȘȢ 
i i i .   

 
ıȘȝİȓȠΝπȠυΝĲαȜαȞĲȫȞİĲαȚΝȝİΝπȜȐĲȠȢΝǹ . 

α)ΝȃαΝİπȚȜȑȟİĲİΝĲȘΝıȦıĲȒΝαπȐȞĲȘıȘέ  
  ΜκθΪįİμΝ2 

ȕ)ΝȃαΝįȚțαȚȠȜȠȖȒıİĲİΝĲȘȞΝİπȚȜȠȖȒΝıαȢέ  
  ΜκθΪįİμΝ6 

  

Ǻ2. ȉȠ ıφαȚȡȓįȚȠΝ ĲȠυΝ ıȤȒȝαĲȠȢ,Ν ȝȐȗαȢΝ m, 

įȚαȖȡȐφİȚΝȠȡȚȗȩȞĲȚȠΝțȪțȜȠΝαțĲȓȞαȢΝȀȈΝοΝR 

ȝİΝ ȖȦȞȚαțȒΝ ĲαȤȪĲȘĲαΝ ȦΝ įİȝȑȞȠΝ ıĲȠΝ ȐțȡȠΝ
αȕαȡȠȪȢΝ ȝȘΝ İțĲαĲȠȪΝ ȞȒȝαĲȠȢ,Ν ĲȠΝ ȠπȠȓȠΝ
πİȡȞȐİȚΝαπȩΝțαĲαțȩȡυφȠΝıȦȜȒȞαΝȀȁέΝȈĲȠΝ
ȐțȡȠΝ ȂΝ ĲȠυΝ ȞȒȝαĲȠȢΝ αıțİȓĲαȚΝ țαĲȐȜȜȘȜȘΝ
įȪȞαȝȘΝ F,Ν ȫıĲİΝ αυĲȩΝ ȞαΝ țȚȞȘșİȓΝ ȤȦȡȓȢΝ
ĲȡȚȕȒΝ įȚαȝȑıȠυΝ ĲȠυΝ ıȦȜȒȞαΝ ȝȑȤȡȚΝ ȘΝ
αțĲȓȞαΝπİȡȚıĲȡȠφȒȢΝ ĲȠυΝıφαȚȡȚįȓȠυΝȝȐȗαȢΝ
m ȞαΝȖȓȞİȚΝȀȈ΄ΝοΝR/2. 

ȈİΝ ȩȜȘΝ ĲȘΝ įȚȐȡțİȚαΝ ĲȘȢΝ ȝİĲαȕȠȜȒȢΝ ĲȘȢΝ
αțĲȓȞαȢΝ ĲȘȢΝ țυțȜȚțȒȢΝ ĲȡȠȤȚȐȢ,Ν șİȦȡȠȪȝİΝ
ȩĲȚΝĲȠΝıφαȚȡȓįȚȠΝțȚȞİȓĲαȚΝİțĲİȜȫȞĲαȢΝțυțȜȚțȒΝțȓȞȘıȘΝıĲȠ ȠȡȚȗȩȞĲȚȠΝİπȓπİįȠ ȤȦȡȓȢΝ
ĲȡȚȕȑȢ.  

ȉȠΝ ȑȡȖȠΝ ĲȘȢΝ įȪȞαȝȘȢΝF ȖȚαΝ ĲȘΝȝİĲαțȓȞȘıȘΝ ĲȠυΝ ıφαȚȡȚįȓȠυΝ ȝȐȗαȢΝm șαΝ İȓȞαȚΝ ȓıȠΝ
ȝİμ 

i.   
2 21

mȦ R
2

  i i .    
2 22

mȦ R
3

  i i i .    
2 23

mȦ R
2

 

α)ΝȃαΝİπȚȜȑȟİĲİΝĲȘΝıȦıĲȒΝαπȐȞĲȘıȘέ  
  ΜκθΪįİμΝ2 

ȕ)ΝȃαΝįȚțαȚȠȜȠȖȒıİĲİΝĲȘȞΝİπȚȜȠȖȒΝıαȢέ  
  ΜκθΪįİμΝ6 
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Ǻγ .  ȅΝțυȜȚȞįȡȚțȩȢΝıȦȜȒȞαȢΝΓǻΝĲȠυΝıȤȒȝαĲȠȢ απȠĲİȜİȓΝĲȝȒȝαΝİȞȩȢΝȝİȖȐȜȠυΝıȦȜȒȞα 

ȝİĲαȕȜȘĲȒȢΝ įȚαĲȠȝȒȢ țαȚ ȕȡȓıțİĲαȚΝ ıİΝ țαĲαțȩȡυφȠΝ İπȓπİįȠέΝ ȈĲȠȞ ıȦȜȒȞαΝ ȡȑİȚΝ
ȝİΝıĲαșİȡȒΝπαȡȠȤȒΝȚįαȞȚțȩΝυȖȡȩΝπυțȞȩĲȘĲαȢΝȡΝȝİΝφȠȡȐΝαπȩΝĲȠΝΓ πȡȠȢΝĲȠΝǻέΝǾΝ
ıȤȑıȘΝ ĲȦȞΝ İȝȕαįȫȞΝ ĲȦȞΝ İȖțαȡıȓȦȞΝ įȚαĲȠȝȫȞΝ ĲȠυΝ ıȦȜȒȞαΝ ıĲαΝ ıȘȝİȓαΝ Γ  țαȚΝ ǻΝ
İȓȞαȚΝǹΓ οΝβΝǹǻέΝȉȠΝȝȑĲȡȠΝĲȘȢΝĲαȤȪĲȘĲαȢΝȝİΝĲȘȞΝȠπȠȓαΝțȚȞİȓĲαȚΝĲȠΝυȖȡȩΝıĲȠΝıȘȝİȓȠΝ
ΓΝ İȓȞαȚΝ  έΝ ȉαΝıȘȝİȓαΝ ΓΝ țαȚΝ ǻΝ απȑȤȠυȞΝ υȥȠȝİĲȡȚțȐΝ țαĲȐΝ h, ȩπȦȢΝφαȓȞİĲαȚΝ ıĲȠΝ

ıȤȒȝαέΝǾΝφȜȑȕαΝ ĲȠυΝυȖȡȠȪΝπȠυΝ İȟȑȡȤİĲαȚΝ απȩΝ ĲȠΝıĲȩȝȚȠΝǻΝπȑφĲİȚΝ ıİΝıȘȝİȓȠΝȀΝ
ıĲȘȞΝπȡȠȑțĲαıȘΝĲȘȢΝȠȡȚȗȩȞĲȚαȢΝİυșİȓαȢΝπȠυΝįȚȑȡȤİĲαȚΝαπȩΝĲȠ ıȘȝİȓȠ ΓέΝ 

 
ǾΝαπȩıĲαıȘΝǽȀΝ(ȕİȜȘȞİțȑȢ) İȓȞαȚΝ ȓıȘΝȝİΝζh.  

ǾΝįȚαφȠȡȐΝπȓİıȘȢΝǻȇ ȝİĲαȟȪΝĲȦȞΝıȘȝİȓȦȞΝΓΝțαȚΝǻΝȚıȠȪĲαȚΝȝİΝ  

i.  
22ȡ     i i .  

2ȡ      i i i .   

2ȡ
2
 . 

α)ΝȃαΝİπȚȜȑȟİĲİΝĲȘΝıȦıĲȒΝαπȐȞĲȘıȘέ  

  ΜκθΪįİμΝ2 

ȕ)ΝȃαΝįȚțαȚȠȜȠȖȒıİĲİΝĲȘȞΝİπȚȜȠȖȒΝıαȢέ  
  ΜκθΪįİμΝ7 

 
 
ΘǼΜǹΝΓ  
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ȉαΝ ȚįαȞȚțȐΝ İȜαĲȒȡȚαΝ ĲȠυΝıȤȒȝαĲȠȢΝ ȝİΝ ıĲαșİȡȑȢΝ k1  țαȚΝ k2  (k1 = k2 = k = 50 ȃήm) 

ȑȤȠυȞΝ ĲȠΝ ȑȞαΝ ȐțȡȠΝ ĲȠυȢΝ ıĲİȡİȦȝȑȞȠΝ ıİΝ αțȜȩȞȘĲȠΝ ıȘȝİȓȠΝ (ΓΝ țαȚΝ ǽ,Ν αȞĲȓıĲȠȚȤα)έΝ
ȈĲαΝ  İȜİȪșİȡαΝ  ȐțȡαΝ  ĲȦȞΝ  İȜαĲȘȡȓȦȞΝ  ıυȞįȑȠȞĲαȚΝ  ĲαΝ  ıȫȝαĲαΝ  m1  țαȚΝ  m2  ȝİΝ
m1 = m2 = 2 kg.  

ȉαΝ įȪȠΝ ıȫȝαĲαΝ αȡȤȚțȐΝ İφȐπĲȠȞĲαȚΝ ȝİĲαȟȪΝ ĲȠυȢΝ țαȚΝ İȓȞαȚΝ αțȓȞȘĲαέΝ ȉαΝ İȜαĲȒȡȚαΝ
ȕȡȓıțȠȞĲαȚΝ ıĲȠΝ φυıȚțȩΝ ĲȠυȢΝ ȝȒțȠȢΝ țαȚΝ ȠȚΝ ȐȟȠȞȑȢΝ ĲȠυȢΝ ȕȡȓıțȠȞĲαȚΝ ıĲȘȞΝ ȓįȚαΝ
İυșİȓαέ  

ȈĲȠΝ ȐțȡȠΝ Γ  ĲȠυΝ İȜαĲȘȡȓȠυΝ k1 υπȐȡȤİȚΝ αțȓȞȘĲȘΝ ȘȤȘĲȚțȒΝ πȘȖȒΝ S πȠυΝ İțπȑȝπİȚΝ
ıυȞİȤȫȢΝ ȒȤȠΝ ıυȤȞȩĲȘĲαȢΝ fs . ȈĲȠΝ ıȫȝαΝ m1 ȑȤİȚΝ ĲȠπȠșİĲȘșİȓΝ αȕαȡȒȢΝ ıȘȝİȚαțȩȢΝ
įȑțĲȘȢΝȘȤȘĲȚțȫȞΝțυȝȐĲȦȞ  ǻ.  

ǼțĲȡȑπȠυȝİΝ ĲȠΝ ıȫȝαΝm1 απȩΝ ĲȘΝ șȑıȘΝ ȚıȠȡȡȠπȓαȢ,Ν ıυȝπȚȑȗȠȞĲαȢΝ ĲȠΝ İȜαĲȒȡȚȠΝ k1 

țαĲȐΝǻℓ  = 0,4 m țαȚΝĲȠΝαφȒȞȠυȝİΝİȜİȪșİȡȠέΝȉȘΝıĲȚȖȝȒΝπȠυΝĲȠΝıȫȝαΝm1  įȚȑȡȤİĲαȚΝ
απȩΝĲȘΝșȑıȘΝȚıȠȡȡȠπȓαȢΝĲȠυΝıυȖțȡȠȪİĲαȚΝπȜαıĲȚțȐΝȝİΝĲȠΝıȫȝαΝm2.  

 

Γ1έ  ȃαΝ υπȠȜȠȖȓıİĲİΝ ĲȠΝ ȜȩȖȠΝ ĲȘȢΝ ıυȤȞȩĲȘĲαȢΝ f1 ĲȠυΝ ȒȤȠυΝ πȠυΝ țαĲαȖȡȐφİȚΝ ȠΝ
įȑțĲȘȢΝ ȜȓȖȠΝ πȡȚȞΝ ĲȘȞΝ țȡȠȪıȘΝ πȡȠȢΝ ĲȘȞΝ αȞĲȓıĲȠȚȤȘΝ ıυȤȞȩĲȘĲαΝ f2 πȠυΝ
țαĲαȖȡȐφİȚΝαȝȑıȦȢΝȝİĲȐΝĲȘȞΝțȡȠȪıȘ .  

ΜκθΪįİμΝ7  

Γβέ  ȃαΝ įİȓȟİĲİΝ ȩĲȚΝ ĲȠΝ ıυııȦȝȐĲȦȝαΝ İțĲİȜİȓΝ απȜȒΝ αȡȝȠȞȚțȒΝ ĲαȜȐȞĲȦıȘΝ ȝİΝ
ıĲαșİȡȐΝ İπαȞαφȠȡȐȢΝ D = 2k țαȚΝ ȞαΝ υπȠȜȠȖȓıİĲİΝ ĲȠΝ πȜȐĲȠȢΝ ĲȘȢΝ
ĲαȜȐȞĲȦıȘȢ .  

ΜκθΪįİμΝ6  

Γγέ  ȃαΝυπȠȜȠȖȓıİĲİΝıİ  πȩıȠΝȤȡȩȞȠΝȝİĲȐΝ ĲȘȞΝ țȡȠȪıȘΝȠΝ įȑțĲȘȢΝ țαĲαȖȡȐφİȚΝ ȖȚαΝ
πȡȫĲȘΝ φȠȡȐΝ ıυȤȞȩĲȘĲαΝ ȓıȘΝ ȝİΝ ĲȘΝ ıυȤȞȩĲȘĲαΝ fs  πȠυΝ İțπȑȝπİȚΝ ȘΝ ȘȤȘĲȚțȒΝ
πȘȖȒέ  

ΜκθΪįİμΝ6 

Γ4. ȃαΝ υπȠȜȠȖȓıİĲİΝ ĲȠΝ ȝȑĲȡȠΝ ĲȠυΝ ȝȑȖȚıĲȠυΝ ȡυșȝȠȪΝ ȝİĲαȕȠȜȒȢΝ ĲȘȢΝ ȠȡȝȒȢΝ ĲȠυΝ
ıυııȦȝαĲȫȝαĲȠȢΝțαĲȐΝĲȘΝįȚȐȡțİȚαΝĲȘȢΝĲαȜȐȞĲȦıȒȢΝĲȠυ .  

ΜκθΪįİμΝ6  

 

ȃαΝșİȦȡȒıİĲİΝ :  
 ȩĲȚΝțαĲȐΝĲȘȞΝțȡȠȪıȘΝĲαΝįȪȠΝıȫȝαĲαΝįİȞΝπαȡαȝȠȡφȫȞȠȞĲαȚ  
 șİĲȚțȒΝțαĲİȪșυȞıȘΝĲȘȞΝțαĲİȪșυȞıȘΝțȓȞȘıȘȢΝĲȠυΝıυııȦȝαĲȫȝαĲȠȢΝαȝȑıȦȢΝ

ȝİĲȐΝĲȘȞΝțȡȠȪıȘ  

 αȝİȜȘĲȑİȢΝĲȚȢΝĲȡȚȕȑȢ,ΝĲȘȞΝαȞĲȓıĲαıȘΝĲȠυΝαȑȡαΝțαȚΝĲȠΝȤȡȩȞȠΝțȡȠȪıȘȢέΝ  
 ȩĲȚΝȠ  ȘȤȘĲȚțȩȢΝįȑțĲȘȢΝįİȞΝțαĲαıĲȡȑφİĲαȚΝțαĲȐΝĲȘȞΝțȡȠȪıȘέΝ  
 ǻȓȞİĲαȚΝȘΝĲαȤȪĲȘĲαΝĲȠυΝȒȤȠυΝıĲȠȞΝαȑȡαμΝυȘȤ = 340 m/s. 
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ΘǼΜǹ ǻ  

ȁİπĲȒΝ ȠȝȠȖİȞȒȢΝ ȡȐȕįȠȢΝ ȅǹΝ ȝȒțȠυȢΝ ℓΝ = 3m țαȚΝ ȝȐȗαȢΝ Ȃ  = 8kg İȓȞαȚΝ ıĲαșİȡȐΝ
ıυȖțȠȜȜȘȝȑȞȘΝ  ȝİΝ  ĲȠΝ  ȑȞαΝ  ȐțȡȠΝ  ĲȘȢΝ  ȅΝ  ıĲȠΝ  țȑȞĲȡȠΝ  ȠȝȠȖİȞȠȪȢΝ  įȓıțȠυΝ  ǻΝ

ȝȐȗαȢΝ mǻ  = 4kg țαȚΝ αțĲȓȞαȢΝ ǻ
2

R m
2

 . ȉȠΝ ıȪıĲȘȝαΝ ĲȦȞΝ įȪȠΝ αυĲȫȞΝ ıȦȝȐĲȦȞΝ

(ȡȐȕįȠυ-įȓıțȠυ)ΝȝπȠȡİȓΝ ȞαΝπİȡȚıĲȡȑφİĲαȚΝ ȤȦȡȓȢΝ ĲȡȚȕȑȢΝȦȢΝ ȑȞαΝıȫȝα  ȖȪȡȦΝαπȩΝ
ıĲαșİȡȩΝ ȠȡȚȗȩȞĲȚȠΝ ȐȟȠȞαΝ πȠυΝ įȚȑȡȤİĲαȚΝ απȩΝ ĲȠΝ țȑȞĲȡȠΝ ȅΝ țαȚΝ İȓȞαȚΝ țȐșİĲȠȢΝ ıĲȠΝ
İπȓπİįȠΝĲȠυΝįȓıțȠυέ  

ȉȠΝȝȑıȠȞΝΓΝ ĲȘȢΝȡȐȕįȠυΝȅǹΝȑȤİȚΝįİșİȓΝȝİΝ ĲȘΝȕȠȒșİȚαΝȜİπĲȠȪΝȠȡȚȗȩȞĲȚȠυΝαȕαȡȠȪȢΝ
țαȚΝ ȝȘΝ İțĲαĲȠȪΝ ȞȒȝαĲȠȢΝ ǽΓΝ (ȞȒȝαΝ (1)) ȝİΝ įȚπȜȒΝ ĲȡȠȤαȜȓαΝ Ȉ1 țαȚ  ȘΝ ȡȐȕįȠȢΝ
ıȤȘȝαĲȓȗİȚΝ ȖȦȞȓαΝ φΝ ȝİΝ ĲȘȞΝ πȡȠȑțĲαıȘΝ ĲȠυΝ ȠȡȚȗȩȞĲȚȠυΝ ȞȒȝαĲȠȢΝ ǽΓέΝ ǾΝ įȚπȜȒΝ
ĲȡȠȤαȜȓαΝαπȠĲİȜİȓĲαȚΝαπȩΝįȪȠΝȠȝȠȖİȞİȓȢΝıυȖțȠȜȜȘȝȑȞȠυȢΝȠȝȠαȟȠȞȚțȠȪȢΝįȓıțȠυȢΝ
ȝİΝαțĲȓȞİȢΝR țαȚΝ2R,Ν ȩπȠυ  R = 0,2 m țαȚΝ Ș  ȡȠπȒΝαįȡȐȞİȚȐȢΝ ĲȘȢΝȦȢΝπȡȠȢΝȐȟȠȞαΝ
πȠυΝįȚȑȡȤİĲαȚΝ απȩΝ ĲȠΝ țȑȞĲȡȠΝ ĲȘȢΝ țαȚΝ İȓȞαȚΝ țȐșİĲȠȢΝıĲȠΝ İπȓπİįȩΝ ĲȘȢΝ İȓȞαȚΝ ȓıȘΝȝİΝ
Ιcm (ĲȡȠȤαȜ ȓαȢ ) = 1,95 kg m2 .  

 
ΈȞαΝ įİȪĲİȡȠΝ ȜİπĲȩ , αȕαȡȑȢΝ țαȚΝ ȝȘΝ İțĲαĲȩΝ ȞȒȝαΝ (2),Ν πȠυΝ İȓȞαȚΝ παȡȐȜȜȘȜȠΝ ıİ 

țİțȜȚȝȑȞȠΝ İπȓπİįȠ  ȖȦȞȓαȢΝțȜȓıȘȢΝφ,Ν İȓȞαȚΝ ĲυȜȚȖȝȑȞȠΝπȠȜȜȑȢΝφȠȡȑȢΝıİΝ ȑȞαΝȜİπĲȩΝ
αυȜȐțȚΝ ĲȠυΝ İıȦĲİȡȚțȠȪΝ įȓıțȠυΝαțĲȓȞαȢΝR ĲȘȢΝ ĲȡȠȤαȜȓαȢΝȈ1 țαȚΝ ĲȠΝȐȜȜȠΝ ĲȠυΝȐțȡȠΝ
İȓȞαȚΝ ĲυȜȚȖȝȑȞȠ  ıĲȘȞΝπİȡȚφȑȡİȚαΝ İȞȩȢΝ ȠȝȠȖİȞȠȪȢΝ țυȜȓȞįȡȠυΝ Ȉ2 ȝȐȗαȢΝm = 30 kg 

țαȚΝαțĲȓȞαȢΝR,ΝȩπȦȢΝφαȓȞİĲαȚΝıĲȠΝıȤȒȝα .  

ȉȠΝ ıȪıĲȘȝαΝ ȩȜȦȞΝ ĲȦȞΝ ıȦȝȐĲȦȞΝ ĲȠυΝ ıȤȒȝαĲȠȢΝ ȚıȠȡȡȠπİȓ  ıĲȠΝ ȓįȚȠΝ țαĲαțȩȡυφȠΝ
İπȓπİįȠέΝ  
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ǻ1 . ȃαΝ υπȠȜȠȖȓıİĲİΝ ĲȘΝ ȡȠπȒΝ αįȡȐȞİȚαȢΝ ĲȠυΝ ıυıĲȒȝαĲȠȢΝ ĲȦȞΝ įȪȠΝ ıȦȝȐĲȦȞΝ
ȡȐȕįȠυ-įȓıțȠυΝȦȢΝπȡȠȢΝĲȠȞΝȐȟȠȞαΝπİȡȚıĲȡȠφȒȢΝȅ .  

ΜκθΪįİμΝ4  

ȉȘΝ ȤȡȠȞȚțȒΝ ıĲȚȖȝȒΝ t = 0 ĲȠΝ ȞȒȝαΝ ǽΓ  πȠυΝ ıυȞįȑİȚΝ ĲȘΝ ȡȐȕįȠΝ ȝİΝ ĲȘȞΝ ĲȡȠȤαȜȓαΝ
țȩȕİĲαȚ  țαȚΝȠΝțȪȜȚȞįȡȠȢΝαȡȤȓȗİȚΝȞαΝİțĲİȜİȓΝțȪȜȚıȘΝȤȦȡȓȢΝȠȜȓıșȘıȘ . 

ǻβέ  ȃαΝ υπȠȜȠȖȓıİĲİΝ ĲȠΝ ȝȑĲȡȠΝ ĲȠυΝ ȡυșȝȠȪ  ȝİĲαȕȠȜȒȢΝ ĲȘȢΝ ıĲȡȠφȠȡȝȒȢΝ ĲȠυΝ
ıυıĲȒȝαĲȠȢΝ ĲȦȞΝ įȪȠΝ ıȦȝȐĲȦȞΝ ȡȐȕįȠυ -įȓıțȠυΝ ȦȢΝ πȡȠȢΝ ĲȠȞΝ ȐȟȠȞαΝ
πİȡȚıĲȡȠφȒȢΝȅ  ĲȘΝȤȡȠȞȚțȒΝıĲȚȖȝȒΝ t = 0. 

ΜκθΪįİμΝ5  

ǻ3. ȃαΝ υπȠȜȠȖȓıİĲİΝ ĲȘȞΝ țȚȞȘĲȚțȒΝ İȞȑȡȖİȚαΝ ĲȠυΝ ıυıĲȒȝαĲȠȢΝ ĲȦȞΝ įȪȠΝ ıȦȝȐĲȦȞΝ
ȡȐȕįȠυ-įȓıțȠυΝ ĲȘΝ ȤȡȠȞȚțȒΝ ıĲȚȖȝȒΝ πȠυΝ ȘΝ ȡȐȕįȠȢΝ ȖȓȞİĲαȚ Ν țαĲαțȩȡυφȘΝ ȖȚαΝ
πȡȫĲȘΝφȠȡȐΝȝİĲȐΝĲȠΝțȩȥȚȝȠΝĲȠυΝȞȒȝαĲȠȢ .  

ΜκθΪįİμΝ5  

ǻ4. ȃαΝ υπȠȜȠȖȓıİĲİΝ ĲȘȞ İπȚĲȐȤυȞıȘ  ĲȠυΝ țȑȞĲȡȠυΝ ȝȐȗαȢΝ ȀΝ ĲȠυΝ ȠȝȠȖİȞȠȪȢΝ
țυȜȓȞįȡȠυΝ (ȝȠȞȐįİȢΝ 8) țαșȫȢΝ țαȚΝ ĲȘȞΝ ĲαȤȪĲȘĲαΝ ĲȠυΝ țȑȞĲȡȠυΝ ȝȐȗαȢΝ ĲȠυΝ
țυȜȓȞįȡȠυΝ ȩĲαȞΝ ȑȤİȚΝ įȚαȞȪıİȚΝ įȚȐıĲȘȝαΝ s = 2m ıĲȠΝ țİțȜȚȝȑȞȠΝ İπȓπİįȠ  

(ȝȠȞȐįİȢΝ3).  

ΜκθΪįİμΝ11  

 

 

ǻȓȞȠȞĲαȚμ  
 ȘΝİπȚĲȐȤυȞıȘΝĲȘȢΝȕαȡȪĲȘĲαȢΝg = 10 m/s2  

 ȘΝ ȡȠπȒΝ αįȡȐȞİȚαȢΝ ĲȠυΝ įȓıțȠυΝ ǻΝȦȢΝπȡȠȢΝ ĲȠȞΝ ȐȟȠȞα πȠυΝ įȚȑȡȤİĲαȚΝ απȩΝ ĲȠΝ

țȑȞĲȡȠΝȝȐȗαȢΝĲȠυΝİȓȞαȚΝ ȓıȘΝȝİΝΙcm (ǻ) = 
1

2
mǻRǻ

2 

 ȘΝ ȡȠπȒΝ αįȡȐȞİȚαȢΝ ĲȘȢΝ ȡȐȕįȠυΝ ȦȢΝ πȡȠȢΝ ȐȟȠȞα πȠυΝ įȚȑȡȤİĲαȚΝ απȩΝ ĲȠΝ

țȑȞĲȡȠΝȝȐȗαȢΝĲȘȢ  İȓȞαȚΝ ȓıȘΝȝİ  Ιcm (ȡ) = 
1

12
Ȃℓ2  

 ȘΝ ȡȠπȒΝ αįȡȐȞİȚαȢΝ ĲȠυΝ ȠȝȠȖİȞȠȪȢΝ țυȜȓȞįȡȠυΝ Ȉ 2 ȦȢΝ πȡȠȢΝ ȐȟȠȞα πȠυΝ

įȚȑȡȤİĲαȚΝαπȩΝĲȠΝțȑȞĲȡȠΝȝȐȗαȢΝĲȠυ İȓȞαȚΝ ȓıȘΝȝİ  Ιcm(țυȜ ȓȞįȡȠυ ) = 
1

2
mR2 

 Șȝφ ί,κ ,     ıυȞφ ί,θ  

 Ƞ  ȐȟȠȞαȢΝ πİȡȚıĲȡȠφȒȢΝ ĲȠυΝ ȠȝȠȖİȞȠȪȢΝ țυȜȓȞįȡȠυΝ Ȉ2 παȡαȝȑȞİȚΝ ıυȞİȤȫȢΝ
ȠȡȚȗȩȞĲȚȠȢΝıİΝȩȜȘΝĲȘΝįȚȐȡțİȚαΝĲȘȢΝțȓȞȘıȒȢΝĲȠυ  

 ĲȠΝțİțȜȚȝȑȞȠΝİπȓπİįȠΝİȓȞαȚΝȝİȖȐȜȠυΝȝȒțȠυȢ  

 ȘΝĲȡȠȤαȜȓαΝπİȡȚıĲȡȑφİĲαȚΝȤȦȡȓȢΝĲȡȚȕȑȢ  

 ĲȠΝȞȒȝαΝįİȞΝȠȜȚıșαȓȞİȚΝıĲȠȞΝțȪȜȚȞįȡȠΝțαȚΝıĲȘȞΝĲȡȠȤαȜȓα  

 ȘΝαȞĲȓıĲαıȘΝĲȠυΝαȑȡαΝșİȦȡİȓĲαȚΝαȝİȜȘĲȑαΝȖȚαΝȩȜαΝĲαΝıȫȝαĲα  

 

 



ΑƕΧΗ 8ΗƗ ƗΕƏΙΔΑƗ – Γ΄ ΗƐΕƕΗƗΙΩƑ 

 
ƘΕƏƓƗ 8ΗƗ ΑƔƓ 8 ƗΕƏΙΔΕƗ 

 

 

ΟǻǾΓΙǼΝ(ΰδαΝĲκυμΝİιİĲαακηΫθκυμ) 
 

1. ĲκΝ İιυφυζζκΝ ĲȠυΝ ĲİĲȡαįȓȠυ ȞαΝ ȖȡȐȥİĲİΝ ĲȠΝ İȟİĲαȗȩȝİȞȠΝ ȝȐșȘȝαέΝ ĲκΝ İıυφυζζκΝ
πΪθπ-πΪθπΝ ȞαΝ ıυȝπȜȘȡȫıİĲİΝ ĲαΝ αĲȠȝȚțȐΝ ıĲȠȚȤİȓαΝ ȝαșȘĲȒέΝ ĲβθΝ αλξάΝ ĲπθΝ
απαθĲάıİυθΝıαμ ȞαΝȖȡȐȥİĲİΝπȐȞȦ-πȐȞȦΝ ĲȘȞΝȘȝİȡȠȝȘȞȓαΝțαȚΝ ĲȠΝ İȟİĲαȗȩȝİȞȠΝȝȐșȘȝαέΝ
ΝαΝ ηβθΝ αθĲδΰλΪοİĲİ ĲαΝ șȑȝαĲαΝ ıĲȠΝ ĲİĲȡȐįȚȠΝ țαȚΝ θαΝ ηβΝ ΰλΪοİĲİ πȠυșİȞȐΝ ıĲȚȢΝ
απαȞĲȒıİȚȢΝıαȢΝĲȠΝȩȞȠȝȐΝıαȢέ 

2. ȃαΝ ȖȡȐȥİĲİΝ ĲȠΝ ȠȞȠȝαĲİπȫȞυȝȩΝ ıαȢΝ ıĲȠΝ πȐȞȦΝ ȝȑȡȠȢΝ ĲȦȞΝ φȦĲȠαȞĲȚȖȡȐφȦȞΝ αȝȑıȦȢΝ
ȝȩȜȚȢΝ ıαȢΝ παȡαįȠșȠȪȞέΝ ΣυξσθΝ ıβηİδυıİδμΝ ıαμΝ πΪθπΝ ıĲαΝ γΫηαĲαΝ įİθΝ γαΝ
ίαγηκζκΰβγκτθΝıİΝεαηέαΝπİλέπĲπıβέΝȀαĲȐΝĲȘȞΝαπȠȤȫȡȘıȒΝıαȢΝȞαΝπαȡαįȫıİĲİΝȝαȗȓΝ
ȝİΝĲȠΝĲİĲȡȐįȚȠΝțαȚΝĲαΝφȦĲȠαȞĲȓȖȡαφαέ 

3. ȃαΝ απαȞĲȒıİĲİΝıĲκΝ ĲİĲλΪįδσΝ ıαμ ıİΝ ȩȜαΝ ĲαΝ șȑȝαĲα ησθκ ȝİΝ ȝπȜİΝ ȒΝ ησθκ ȝİΝ ȝαȪȡȠΝ
ıĲυȜȩΝȝİΝȝİȜȐȞȚΝπȠυΝįİȞΝıȕȒȞİȚέΝȂȠȜȪȕȚΝİπȚĲȡȑπİĲαȚ,Νησθκ αȞΝĲȠΝȗȘĲȐİȚΝȘΝİțφȫȞȘıȘ,ΝțαȚΝ
ησθκ ȖȚαΝπȓȞαțİȢ,ΝįȚαȖȡȐȝȝαĲαΝțȜπέ  

4. ȀȐșİΝαπȐȞĲȘıȘΝİπȚıĲȘȝȠȞȚțȐΝĲİțȝȘȡȚȦȝȑȞȘΝİȓȞαȚΝαπȠįİțĲȒέ 
5. ǻȚȐȡțİȚαΝİȟȑĲαıȘȢμΝĲȡİȚȢΝ(γ)ΝȫȡİȢΝȝİĲȐΝĲȘΝįȚαȞȠȝȒΝĲȦȞΝφȦĲȠαȞĲȚȖȡȐφȦȞέ  
6. ΏȡαΝįυȞαĲȒȢΝαπȠȤȫȡȘıȘȢμΝ1ίέ0ίΝπέȝέ 
 

ǹΝǼΤΧΟΜǹΣǼΝKǹΛǾΝǼΠΙΣΤΧΙǹΝ 
 

ΣǼΛΟΝΜǾΝΤΜǹΣΟ 


