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ΦΦΦυυυσσσιιικκκήήή   
κκκααατττεεεύύύθθθυυυνννσσσηηηςςς   

ΘΕΜΑ Α 
Α1. β 
Α2. γ 
Α3. β 
Α4. γ 
Α5. α) ΛΑΘΟΣ 
       β) ΛΑΘΟΣ 
       γ) ΣΩΣΤΟ 
       δ) ΛΑΘΟΣ 
       ε) ΣΩΣΤΟ 
  
ΘΕΜΑ Β  
Β1. α)  

( ) ( ) ( )1 2 1 2 1 2r r r r r r f
A 2 2 f 2A 2A f 1

2αρχ
− − − ⋅= Α συν π ⋅ ⇔ = ⋅ συνπ ⋅ ⇔ συνπ = ⇔
⋅υ υ υ

 

( )1 2r r f ,    κ=0,1,2,...− ⋅
π⋅ = κπ

υ
 

( ) ( )1 2 1 2r r r r
A 2 2 2f 2 2 f A 2 2 A 2

2τελ τελ τελ
− −= Α⋅ συν π ⋅ = Α⋅ συν π ⋅ ⇒ = Α⋅ συν κπ ⇔ = Α
υ υ

. 

Β2. α) 
 
 
 
 
 
 
 
 
 

1 1
M gM g K y y K

⋅
⋅ = ⋅ ⇒ =  

2 2
m gm g K y y K
⋅

⋅ = ⋅ ⇒ =  

Θέση ισορροπίας της Μ: 1 1
M gF g K y g y Kελ

⋅= Μ ⇔ ⋅ = Μ ⋅ ⇒ =  
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Θέση ισορροπίας της Μ + m: 1 2 2
m gF ( m) g K (y y ) ( m) g y Kελ
⋅′ = Μ + ⋅ ⇔ ⋅ + = Μ + ⋅ ⇒ =  

Α∆ΕΤ την 2 2 2
2 2 2

1 1 1 mgt 0 : E 0 Dy DA Dy A y A2 2 2 K= = + ⇔ = ⇔ = ⇒ = . 

Η ενέργεια της ταλάντωσης είναι: 
2 2 2 2 2 2D K

2
2 2 2

1 1 m g 1 m g 1 m gE DA D K E2 2 K 2 K 2 K
=

= = ⋅ = ⋅ ⋅ ⇒ = ⋅ . 
Β3. β)  
1 1 1

mP m u 8kg s= ⋅ = ⋅  και  2 2 2
mP m u 6kg s= ⋅ = ⋅ . 

( )2 2 2 2
1 2 1 2

mP P m m U 8 6 5 U U 2
s

→ → → → →
αρχ τελ τελ τελ τελ= ⇔ Ρ + Ρ = + ⋅ ⇔ + = ⋅ ⇒ =  

( ) 2
1 2

1 1K m m U 5 4 K 10J
2 2τελτελ τελ= + = ⋅ ⋅ ⇒ =  

 
ΘΕΜΑ Γ  

Γ1. 6 6QC Q 8 10 5 Q 40 10 CV
− −= ⇒ = ⋅ ⋅ ⇒ = ⋅  

Γ2. 2 6 8 4 4T 2 LC 2 2 10 8 10 T 2 16 10 2 4 10 T 8 10 s− − − − −= π = π ⋅ ⋅ ⋅ ⇔ = π ⋅ = π⋅ ⋅ ⇔ = π⋅  

Γ3. 
max maxE BU U= ⇔

2 2 6 6
2 2

2 6 8

1 Q 1 Q Q 40 10 40 10L I I I2 C 2 L C LC 2 10 8 10 16 10
− −

− − −

⋅ ⋅
⋅ = ⋅ ⇒ = ⇒ = = = ⇔

⋅ ⋅ ⋅ ⋅ ⋅
 

6
2

4

40 10I 10 10 I 0,1A4 10
−

−

−

⋅
⇔ = = ⋅ ⇒ =

⋅
 

4

4

2 10 10.000 2500rad / s
8 10 4 4−

π
ω = = = =

π⋅
 

i 0,1 2500t= − ⋅ηµ  S.I. 
Γ4. B EU 3U=  οπότε 

2 2 2
2 6

B E E E E
1 Q 1 q Q QE U U 3U U 4U 4 q q q 20 10 C2 4 2 4 4 2

−= + = + = ⇒ ⋅ = ⋅ ⋅ ⇒ = ⇒ = ± ⇒ = ± ⋅ . 
 
ΘΕΜΑ ∆  

∆1. Για τη µεταφορική κίνηση του δίσκου: 2 2
cm cm cm 2

1 1 mx t 2 1 4
2 2 s

= ⋅α ⋅ ⇔ = ⋅α ⋅ ⇔ α =  

cm 2
radr 4
sγων γωνα = α ⋅ ⇔ α = . 

Άρα 0
x cm cmF m mg 30 m 10 2 4 2στ στ στΣ = ⋅α ⇔ ⋅ηµ −Τ = ⋅α ⇔ −Τ = − ⇔ Τ = Ν  

x y( ) cm w w cm cm cmr 2 1 4τ κ γων Ν τστ γων τστ γωνΣ = Ι ⋅α ⇔ τ + τ + τ + τ = Ι ⋅α ⇔ Τ ⋅ = Ι ⋅α ⇔ ⋅ = Ι ⋅ ⇔  
2

cm 0,5Kg m⇔ Ι = ⋅  
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∆2. Για τον δακτύλιο: 

2 2 2 2 2

0
x cm cm cmF M Mg 30 M M 5 Mστ στΣ = ⋅α ⇔ ⋅ηµ −Τ = ⋅α ⇔ ⋅ −Τ = ⋅α  (1) 

2 2 2 2 2 2

2
( ) cm cmR MR Mτ κ γων στ γων στΣ = Ι ⋅α ⇔ τ ⋅ = ⋅α ⇔ Τ = ⋅α   (2) 

(1), (2)
2 2 2 2cm cm cm cm 2

m5 5 2 2,5 s⇒Μ⋅ −Μ⋅α = Μ⋅α ⇔ = ⋅α ⇔ α =  
Όµοια για το δίσκο: 

1 1 1 1 1

0
x cm cm cmF M Mg 30 M M 5 Mστ στΣ = ⋅α ⇔ ⋅ηµ −Τ = ⋅α ⇔ ⋅ − Τ = ⋅α (3) 

1 1 1 1 1 1

2
cm cm

1 1R MR M
2 2τ γων στ γων στΣ = Ι ⋅α ⇔ τ ⋅ = ⋅α ⇔ Τ = ⋅α  (4) 

(3), (4)
1 1 1 1 1

1

cm cm cm cm cm 2
cm

1 1 2 3 10 m5 5 5
2 2 2 2 3 s

α⇒Μ⋅ − Μ⋅α = Μ⋅α ⇔ = ⋅α + ⇔ = ⋅α ⇔ α = . 

Ο δίσκος κινείται µε τη µεγαλύτερη επιτάχυνση. 
∆3. Όπως συνδέονται τα στερεά έχουν ίδια αcm οπότε και ίδια cm

Rγων
α

α = . 

2 2 2 2 2 2 2 2
cm cm cm cm cm1

1 1 1
2 2 2 2 2 2

2 2 cm cm cm cm2 2 2cm 2

1 1 1 1 3M I M RK K K 32 2 2 2 2
1 1K M R K 2 K 4M I
2 2

⋅ υ + ⋅ω ⋅υ + Μ ⋅ω υ + ⋅υ ⋅υ
= = = ⇔ = ⇔ =

⋅υ +Μ ⋅ω υ + ⋅υ ⋅υ⋅υ + ⋅ω
. 

∆4. Κίνηση δακτυλίου: 

2 2

0
x cm cm cm

1F M F Mg 30 M F Mg M2στ στ
′ ′Σ = ⋅α ⇔ + ⋅ηµ − Τ = ⋅α ⇔ + −Τ = ⋅α ⇔

 
2 cmF M 5 Mστ

′⇔ −Τ = ⋅α − ⋅  (5) 
2 2

2
( ) 2 cmT R M R Mκ γων στ γων στΣτ = Ι ⋅α ⇔ ⋅ = ⋅ ⋅α ⇔ Τ = ⋅α  (6) 

(5), (6) cm cm cmF 5 F 2M 5′ ′⇒ −Μ ⋅α = Μ⋅α − ⋅Μ⇔ = ⋅α − ⋅Μ  (7) 
Κίνηση δίσκου: 

1 1

0
x cm x cm cmF M w F M Mg 30 F Mστ στΣ = ⋅α ⇔ − − Τ = ⋅α ⇔ ⋅ηµ − − Τ = ⋅α ⇔  

1 cm5 F στ⇔Μ⋅ − −Τ = Μ⋅α  (8) 

1 1

2
( ) 1 cm

1 1T R M R M2 2κ γων στ γων στΣτ = Ι ⋅α ⇔ ⋅ = ⋅ ⋅α ⇔ Τ = ⋅α  (9) 

wy w 

Wx 

Tστ 

Ν  
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(8), (9) cm cm cm cm
1 1 25 F M M 5 M M F2 2 2⇒Μ⋅ − − ⋅α = Μ ⋅α ⇔ ⋅ − ⋅α − ⋅α = ⇔  

cm

3M 5 M F
2

⇔ ⋅ − ⋅α = (10) 
(7)

cm cm cm cm(10)
3 3F F M 5 2M 5M 10 M 2M M
2 2

′= ⇔ ⋅ − ⋅α = ⋅α − ⇔ ⋅ = ⋅α + ⋅α ⇔  

cm cm cm cm 2
4 3 7 20 20 m10 10
2 2 2 7 7 s

 ⇔ = + ⋅α ⇔ = α ⇔ = α ⇔ α = ⋅   . 

(9) 3 20 10 1,4F M 5 M 1,4 5 3 7 6 F 1N2 7 7
⋅⇒ = ⋅ − ⋅ ⋅ = ⋅ − ⋅ = − ⇒ = . 
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