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ΑΠΑΝΤΗΣΕΙΣ 

 
ΘΕΜΑ Α 

A1. →  α) Α2. →β) Α3. →α)  Α4. →δ)  

Α5. α) → Λάθος β) →Σωστό  γ) → Σωστό δ) → Λάθος  ε) →  Σωστό 

 
ΘΕΜΑ Β 

Β1.  

 
 
Για σύστηµα ράβδου – µάζας  

2 2
ρ γων γων

M L 1 M
Στ I α g L Mg ML L α

2 2 3 2
 

= ⋅ ⇒ ⋅ + = + ⋅ ⇒ 
 

 

2
γων γων

5 6g
M g L M L α α

6 5L
⇒ ⋅ ⋅ = ⋅ ⋅ ⇒ = . 

Για τη ράβδο 
2

ραβ ραβ γων

∆L 1 6g 2
τ I α ML MgL

∆t 3 5L 5
= Σ = ⋅ = ⋅ = . 

Άρα σωστό το iii. 
 
Β2.  

 
 
Η απόσταση του Μ από το Ο (αρχή x = 0): 

M

λ λ λ 16 4
x 2 λ λ

2 4 12 12 3
= + + = =  

 
Το πλάτος: 
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M2πx 2π 4λ 8π 6π 2π
2 συν 2 συν 2 συν 2 συν

λ 3λ 3 3

2π 1
2 συν 2 .

3 2

⋅ + 
′ ′Α = Α ⋅ = Α ⋅ ⇒ Α = Α ⋅ = Α ⋅ = 

 

 
= Α ⋅ = − Α ⋅ =Α 

 

 

Άρα το πλάτος είναι ′Α =Α . 
Άρα σωστή η (iii). 

 

Β3.  
 

 

W2x = m2gηµ φ 

N – W2x = –D2⋅x 

N = m2gηµ φ – D2⋅x 

Για να µην αποχωριστεί Ν > 0 

m2gηµ φ – D2x > 0 

2

2

m gηµφ
x< (1)

D
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2 2

2
1 2

D m

k (m m )

=


= + 

ω
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2 2

1 2
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=

+
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1 2

m
D k (2)

m m
=
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Από (1) και (2) 2 1 2

2

1 2

m g ηµφ (m m )
x< ή x< g ηµφ

m k k
m m

⋅ ⋅ +
⋅

⋅

+

 

ή  kx ≤ (m1 + m2)gηµ φ  

για x = A, kA ≤ (m1 + m2)gηµ φ. 
 

Άρα σωστή η (i). 
 

ΘΕΜΑ Γ 
Από Α∆ΕΗΤ 

2

E B E B E

Li
U U U U U

2
Ε = + ⇒ = Ε − ⇒ = Ε −  

∆ίνεται: ( )2 2 2 2 2
EU 8 10 1 i 8 10 8 10 i− − −

= ⋅ − = ⋅ − ⋅ ⋅  

Με σύγκριση  2E 8 10 J−

= ⋅  

2 2L
8 10 L 16 10 H

2
− −

= ⋅ ⇒ = ⋅ . 

2
2 2 4maxC V C

E 8 10 40 C 10 F
2 2

− −
⋅

= ⇒ ⋅ = ⋅ ⇒ = . 

 

Γ1. 2 4 3 3T 2π LC 2π 16 10 10 2π 4 10 T 8π 10 s− − − −

= ⋅ = ⋅ ⋅ ⋅ = ⋅ ⋅ ⇒ = ⋅ . 
 

Γ2. 
2 2

2 2
E E

q Q
U ωt U E ωt

2C 2C
= = ⋅ ⇒ = ⋅συν συν . 

Για 
T

t
12
=  και 2E 8 10 J−

= ⋅ , έχουµε: 

2

2 2 2 2 2
E E

2
E

ωΤ π 3
U 8 10 U 8 10 8 10

12 6 2

U 6 10 J.

− − −

−

 
= ⋅ ⋅ ⇒ = ⋅ ⋅ = ⋅ ⋅ ⇒  

 

⇒ = ⋅

συν συν

 

 
2η λύση 

• 
3 3T 8π 10 2π 10

t s
12 12 3

− −

⋅ ⋅

= = =  

• 2 2 2 2 21 1
E LI 8 10 16 10 I I 1 I 1

2 2
− −

= ⇒ ⋅ = ⋅ ⋅ ⇒ = ⇒ = Α  

• και 
3

3

2π 2π 10
ω 250 rad/s

T 8π 10 4−

= = = =

⋅

 

άρα, 
32π 10

i I ηµωt 1 ηµ250
3

−

⋅
= − ⋅ = − ⋅ ⋅ ⇒  

0,5π π 1
i ηµ ηµ

3 6 2
⇒ = − = − = − Α  
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Άρα ( )
22 2 3 21

2E

1 3
U 8 10 1 8 10 1 8 10 6 10 J

4 4
− − − −

  = ⋅ − − = ⋅ − = ⋅ ⋅ = ⋅    
. 

 

Γ3. C

q
di di qCL
dt dt L L L LC

ΑΥΤ

ΑΥΤ

−−Ε
Ε = − ⇒ = = = = −

v
 

Άρα 2di
ω q

dt
= −  

3

2π 2π
ω ω 250 rad/s

Τ 8π 10−
= = ⇒ =

⋅

 

2 2
Ε B

E
Ε B

E U U 4 Q 4 q
E U

U 3U 3 2C 3 2C

= + 
= ⇒ =

= 
 

4 3

3
q Q

2
Όµως Q CV 10 40 Q 4 10 C− −

±
⇒ = 


= = ⋅ ⇒ = ⋅ 

 

3 33
q 4 10 q 2 3 10 C

2
− −

±
= ⋅ ⇒ = ± ⋅  

άρα 2 2 3di di
ω q 250 2 3 10 125 3 A/s

dt dt
−

= − = ⋅ ⋅ ⇒ = ⋅  

 

2η λύση:  για απόδειξη. 
∆i

∆t
: 

Σε απόλυτη αντιστοιχία µηχανικής και ηλεκτρικής ταλάντωσης ισχύει: 

2∆υ
α ω x

∆t
= = − , άρα αντίστοιχα 

2∆i
ω q

∆t
= − . 

 
Γ4.  

2 2
2

E B

q Li
E U U 8 10

2C 2
−

= + ⇒ ⋅ = + ⇒  

2 2
2 2 2 2 2 2

4 4

q q
8 10 8 10 i 8 10 8 10 i

2 10 2 10
− − − −

− −

⇒ ⋅ = + ⋅ ⋅ ⇒ = ⋅ − ⋅ ⋅

⋅ ⋅

 

άρα 2 6 6 2q 16 10 16 10 i− −

= ⋅ − ⋅ ⋅  
 
µε 3I ω Q 250 4 10 I 1A−

= ⋅ = ⋅ ⋅ ⇒ =  
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ΘΕΜΑ ∆ 

 

R = 1,6 m 

m= 1,4 Kg 

r = R/8 

 
 

 
 
∆1.  

αγ

2
s γ cm γ

s γ

Στ

2
T r mr α Όµως α α r (3)

5
2

T mrα (1)
5

= Ι ⇒

⋅ = ⇒ = ⋅

=

 

 
 

x cm

x s cm

s cm

ΣF ma

W T ma

mgσυνφ Τ ma (2)

= ⇒

− = ⇒

− =
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Από (1) +(2) +(3) cm cm

2
mgσυνφ ma ma

5
= + ⇒  

cm

7
mgσυνφ ma

5
= ⇒  

cm

5
a gσυνφ

7
=  

 

s cm

2 2 5 10
T ma  m gσυνφ mgσυνφ

5 5 7 35
= = = ⇒  

s

2 2
T  mgσυνφ= 1,4 10 συνφ 4 συνφ

7 7
= ⋅ ⋅ = ⋅  

 
∆2.  

 

 

 

2 2
Γ

κ

υ υ
ΣFy F N Wy m N mgηµφ m

R r R r
Γ

= ⇒ − = ⇒ = +

− −

  (1) 

2 2
µηχ ( ) µηχ ( ) Γ Γ

1 1
Α∆ΜΕ Α Γ   E E mgh mυ Iω

2 2Α Γ
→ = ⇒ = + ⇒  

( ) ( )2 2 2 2 21 1 2 1 1
mg R r ηµφ mυ mr ω g R r ηµφ υ υ

2 2 5 2 5Γ Γ Γ Γ
⇒ − = + ⇒ − = + ⇒  

( ) ( )2 27 5
g R r ηµφ υ υ g R r

10 7Γ Γ
⇒ − = ⇒ = −  

Άρα (1) 
5 1 5

N mgηµφ mg 1,4 10 1,4 10 N 17N
7 2 7

= + = ⋅ ⋅ + ⋅ ⋅ ⇒ = . 
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∆3.  

 

Όµως cmυ υ ω r= = ⋅  

∆→Ε  

( )2 2 2 2
µηχ ( ) µηχ ( ) Ε Ε

1 1 1 1
m υ m υ ω mg R r

2 2 2 2
ω

∆ Ε
Ε = Ε ⇒ ⋅ ⋅ + ⋅ Ι ⋅ = ⋅ ⋅ + ⋅ Ι ⋅ + − ⇒  

( )2 2 2 2 2 2
Ε Ε

1 1 2 1 1 2
m υ m r ω υ m r ω mg R r

2 2 5 2 2 5
m⇒ ⋅ ⋅ + ⋅ ⋅ ⋅ ⋅ = ⋅ ⋅ + ⋅ ⋅ ⋅ + − ⇒  

( )2 2 2 21 1 1 1
υ υ υ υ g R r

2 5 2 5Ε Ε
⇒ ⋅ + ⋅ = ⋅ + ⋅ + ⋅ − ⇒  

2 2 2 2
Ε E

7 7 R 7 7 7R
υ υ g R υ υ g

10 10 8 10 10 8
 

⇒ ⋅ = ⋅ + ⋅ − ⇒ ⋅ = ⋅ − ⋅ ⇒ 
 

 

2 2 2
E E E

7 7 7 10 14
υ 6 10 1,6 υ 36 16 υ 4m/s

10 10 8 7

⋅
⇒ ⋅ = ⋅ − ⋅ ⋅ ⇒ = − = ⇒ =  

Α∆ΜΕ 

( ) ( )E Z :→  2 2 2
µηχ.(Ε) µηχ.( ) 1

1 1 1
E E ω m υ m g h ω

2 2 2Ζ Ε Ε Ε
= ⇒ ⋅ Ι ⋅ + ⋅ ⋅ = ⋅ ⋅ + ⋅ Ι ⋅ ⇒  

2
Ε

1

υ 16
h 0,8

2g 2 10
m⇒ = = =

⋅

. 

Άρα σταµατά στιγµιαία 0,8m από την επιφάνεια του εδάφους. 

 

∆4. Στο 
Ε

∆Κ
E : m g υ 1,4 10 4 56 J/s

∆t
= − ⋅ ⋅ = − ⋅ ⋅ = −  

w

∆L
τ 0

∆t
= =  

 
 


