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ΘΕΜΑ Α  
Α1. β 
Α2. γ 
Α3. β 
Α4. γ 
Α5. α. Λάθος,    β. Λάθος,    γ. Σωστό,   δ. Λάθος,    ε. Σωστό. 
ΘΕΜΑ Β  
Β1. α 

Αιτιολόγηση : 
1 2
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 r  - r   = N λ 
υ λλ΄ =  =     λ = 2λ΄ 
f΄ 2

 r  - r   = N 2λ΄ = κ λ΄
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Β2. α 
Αιτιολόγηση : 
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Mg (m+Μ) gΔ =  (δίσκος ισορροπεί),  Δ = (σύστημα ισορροπεί)
k k

(m + Μ) g Mg mgΑ = Δ  - Δ     Α =  -     Α = 
k k k

1 1 m g 1 m gΕ = kA  = k  = 
2 2 k 2 k
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Β3. β 

Αιτιολόγηση : 
Από  Α.Δ.Ο.  στον άξονα  x :  m1u1 = (m1 + m2)vx   

1 1
x x

1 2

m u 2 4 8v  =   v  =  =   = 1,6 m/s
m  + m 5 5


  

Από  Α.Δ.Ο.  στον άξονα  y :  m2u2 = (m1 + m2)vy   
2 2

y y
1 2

2 2 2 2
x y

2 2
1 2

m u 3 2 6v  =   v  =  =   = 1,2 m/s
m  + m 5 5

v = v  + v  = 1,6  + 1,2  = 4  = 2 m/s

1 1K = (m  + m )v  = 5 2  = 10 J
2 2


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ΘΕΜΑ Γ  
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V  = E

Q      C =     Q = C V    
V

    Q = 8 10 5 = 40 10   
     

 Τ = 2π LC 

      Τ = 2π 2 10 8 10  =  2π 4 10  
     

 i = -I ημωt
2π     ω =   
Τ
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Γ1. 

Q = 4 10  C

Γ2.

 
T = 8π 10  s

Γ3.
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B E

B E E E E

E

2π 1  ω =   = 10  = 0,25 10  = 
8π 10 4

     I = Qω   
     Ι = 4 10 25 10  = 10 10  = 
     Άρα  

 U  = 3 U
     E = U  + U  = 3U  + U  =  4U

     E = 4U    

2500 rad/s

0,1 Α
i = - 0,1 ημ2500t  (SI)
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1 Q 1 q  =  4    
2 C 2 C

Q Q    q  =     q =   
4 2
4 10     q = = 2 10

2
     Άρα  -5q = 2 10  C
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ΘΕΜΑ Δ  
2 2

γων γων

x x x

1 1x = αt     2 = α 1     
2 2

r 4      α = α r   α  =  =     
α 1

      F  = m α    B  - T = m α   T = B  - m α   
1      T = mg ημφ - m α   T = 2 10  - 2 4
2

2
cm

2
γων

Δ1. α  = 4 m/sec

α  = 4 rad/sec
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γων γων

2
1 γ1 γ1 cm1

cm1 x cm1

  = 10 - 8    

      τ = Ι α     Τ r = Ι α    2 1 = I 4   
 Για το δίσκο

1 1       τ = Ι α    Τ R = Μ R α     Τ = Μ α
2 2

      F = M α     W  - T = M α    

2

Τ = 2 Ν

I = 0,5 Kg m
Δ2.
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2
2 γ2 γ2 cm2

cm2 x cm2 cm2

mg  - T = M α
2

      g = 3 α    

      Για το δακτύλιο
1       τ = Ι α    Τ R = Μ R α     Τ = Μ α
2

Μg      F = M α     W  - T = M α     - T = M α
2

      g

cm1
gα  = 
3
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 = 4 α    

     Επομένως  
 Η κινητική ενέργεια του δίσκου

1 1 1 1 1      Κ  = Ι ω  + Μ υ   = Μ R ω  + Μ υ    
2 2 2 2 2
1 1 3           = Μ υ  + Μ υ  = Μ υ   (1)
4 2 4

      Η

cm2

cm1 cm2

gα  = 
4

α  > α
Δ3.
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2
υ  = υ1

1
2

2 2

 κινητική ενέργεια του δακτυλίου
1 1 1 1      Κ  = Ι ω  + Μ υ   = Μ R ω  + Μ υ    
2 2 2 2
1 1           = Μ υ  + Μ υ  = Μ υ   (2)
2 2

3 Μ υΚ 4      Από  (1)  και  (2)  έχουμε   =  
Κ Μ υ
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Κ 3 = 
Κ 4
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Για το δίσκο : 
0

cm 1 cm

0
cm 2 cm

0
1 2 cm

2
1 γ 1 γ

F = M α     Mg ημ30  - Τ  - F = M α   (3)
Για το δακτύλιο

F = M α     Mg ημ30  - Τ  + F = M α   (4)

(3) , (4)    2Mg ημ30  - Τ  - Τ  = 2M α   (5)

Για το δίσκο
1τ = Ι α    Τ R = Μ R α   
2

( )
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 1 cm

2
2 γ 2 γ 2 cm

(6)
0

cm cm cm(7)

cm cm cm cm

1  Τ  = Μ α   (6)
2

Για το δακτύλιο
1τ = Ι α    Τ R = Μ R α     Τ  = Μ α   (7)
2

1(5)    2Mg ημ30  - M α  - M α  = 2M α   
2

1 1 72 10  - α - α  = 2α  10 = α   
2 2 2

(6

2
cm

20α =  m/s
7
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cm
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cm

20α =  m/s
7

1

20α =  m/s
7

2

1 20)   Τ  = 1,4     
2 7

20(7)   Τ  = 1,4     
7

1 20(3)    1,4 10  - 2 - F = 1,4      
2 7

1

2

Τ  = 2 N

Τ  = 4 N

F = 1 N 
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