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ΦΥΣΙΚΗ 

Θετικών Σπουδών & Σπουδών Υγείας

Σάββατο 23 Μαΐου

ΘΕΜΑ Α 

 

Α1. γ 

Α2. α 

Α3. γ 

Α4. α 

Α5. α – γ,  β – γ,  

 

 

ΘΕΜΑ B 

 

Β1. γωστή επιλογή: (β) 

ΑΙΤΙΟΛΟΓΗγΗ: 

ΟΛ x
Δp Δp=

r r

y ΟΛ m y ΟΛ y

0

Δp Δp Δp Δp 0 m υ+ ⇒ = ⇒ = − ⋅

r

r r r r r

Θέτουμε θετιιή φορά προς τα πάνω.

αλγεβρ Δp 0 m υ συνφ( )   ( )

 

Β2. γωστή επιλογή: (α) 

ΑΙΤΙΟΛΟΓΗγΗ: 

Από διάγραμμα: για t 0 x    :     = = + >
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ΦΥΣΙΚΗ (Παλαιό σύστηµα) 

Γ' Γενικού Λυκείου 
Θετικών Σπουδών & Σπουδών Υγείας 

 

Μαΐου 2020 | �ιάρκεια Εξέτασης: 3 ώρες 

 
ΑΠΑΝΤΗΣΕΙΣ 

 

 γ – Λ,  δ – Λ,  ε – γ 

ΟΛ m y ΟΛ y
Δp Δp Δp Δp 0 m υ

( )
+ ⇒ = ⇒ = − ⋅

r

r r r r r

 

Θέτουμε θετιιή φορά προς τα πάνω. 

ολ
αλγεβρ Δp 0 m υ συνφ( )   ( )= − − ⋅ ⋅  

ολ
Δp m υ συνφ= ⋅ ⋅  

A 3
t 0 x ̀̀��̀ �

2
    :     = = + >  άρα 

0

π
φ

3
.=  
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Οι δύο ρυθμοί μηδενίζονται ταυτόχρονα για 1

θέση x = 0. 

 

Άρα: 
1 1

π π
0 A ημ ωt ωt κπ

3 3

 
= ⋅ + ⇒ + = 

 

Για ι = 1: 1
2πt 2π Τ

T 3 3
= ⇒ =

 

B3. γωστή επιλογή: (γ) 

Αιτιολόγηση: 

Όταν δεν υπάρχει έμβολο, από θεώρημα 

υ1 = 
g H

2
3

 
⋅

. 

2 1 2 1 2 1 2
S 2 S υ t 2 υ t υ 2 υ υ 4 (1)= ⋅ ⇒ ⋅ = ⋅ ⋅ ⇒ = ⋅ ⇒ =

 

Όταν υπάρχει έμβολο , εφαρμόζω 

το Γ Β→ : 

atm
P

atm

W
0 ρ gH P

A
+ + + ⋅ =

 

W 1 gH H
ρ 16 ρ g ρ gH

A 2 3 3
= ⋅ ⋅ + ⋅ − ⋅

 

W 8ρ gH 2ρ gH
W 2

A 3 3

⋅ ⋅
= − ⇒ = ⋅ ⋅

 
B4. γωστή επιλογή: (δ) 

Αιτιολόγηση:  

2

spin cm cm

1 1
L I ω m r ω m r υ 1

2 2
( )

= ⋅ = ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅

( )Κ cm cm
L m υ R r m υ 7r 2 R 8r( ) = ⋅ ⋅ − = ⋅ ⋅ =
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π
x A ημ ωt

3
.

 
= ⋅ + 

 
 

Οι δύο ρυθμοί μηδενίζονται ταυτόχρονα για 1η φορά, μετά τη στιγμή 

1 1

π π
ημ ωt ωt κπ

3 3

 
= ⋅ + ⇒ + = 

 
  

1

π Τ
t

T 3 3
= ⇒ =  

Όταν δεν υπάρχει έμβολο, από θεώρημα Torricelli , προιύπτει : 

2 1 2 1 2 1 2

gH
υ t 2 υ t υ 2 υ υ 4 (1)

3
= ⋅ ⇒ ⋅ = ⋅ ⋅ ⇒ = ⋅ ⇒ =

Όταν υπάρχει έμβολο , εφαρμόζω Bernoulli από 

atm
ρ gH P+ + + ⋅ =

1

2

2

1 H
ρ υ ρ g

2 3

( )

+ ⋅ ⋅ + ⋅ ⇒  

W 1 gH H
ρ 16 ρ g ρ gH

A 2 3 3
= ⋅ ⋅ + ⋅ − ⋅  

W 2 ρ gHA= − ⇒ = ⋅ ⋅   

2

spin cm cm

1 1
ω m r ω m r υ 1

2 2
( )= ⋅ = ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ , επειδή 

cm
υ r ω= ⋅  λόγω ι.χ.ο.

( )Κ cm cm
υ R r m υ 7r 2 R 8r( ),= ⋅ ⋅ − = ⋅ ⋅ =  

Γ

| �ιαγωνίσµατα Επανάληψης 

φορά, μετά τη στιγμή t = 0, στη 

λόγω ι.χ.ο. 

Β

2
υ

uur
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spin

K

L1 1

2 L 14

( )

( )

( )

( )
= =  

 

 

ΘΕΜΑ Γ 

 

Γ1. 
1

5Τ
t

4
,=  για το σημείο Ο.

1 Ο Δ

3Τ
t t

4
( ) ,= +  για το σημείο

Ο Δ Ο Δ
t t 0 2s

 

Άρα 
5Τ 3Τ T

0 2 0 2 T 0 3 s
3 3 2

, , ,= + ⇒ = ⇒ =

γυνεπώς 
Δ

λ υ Τ 4m.= ⋅ =

t x x
ψ 0 02 ημ2π 0 02 ημ2π 2 5t S I

0 4 4 4
, , , . .

,

 
= ⋅ − = ⋅ − 

 

 

Γ2. Δ

Ο Δ

Δ

x
t 0 2 s

υ
( ) , .= =  

Δ
ψ 0 02 ημ2π 2 5t 0 02 ημ2π 2 5t S I, , , , . .= ⋅ − = ⋅ −

ψΔ

+0,02

-0,02

0,2
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για το σημείο Ο. 

για το σημείο Δ. 

Δ Δ

Ο Δ Ο Δ

Δ Δ

x x
t t 0 2s

υ υ
( ) ( ) ,= ⇒ = =  

Τ 3Τ T
0 2 0 2 T 0 3 s

3 3 2
, , ,= + ⇒ = ⇒ =  

λ υ Τ 4m.  

t x x
ψ 0 02 ημ2π 0 02 ημ2π 2 5t S I

0 4 4 4
, , , . .

   
= ⋅ − = ⋅ −  

  
 

Δ
x 1

ψ 0 02 ημ2π 2 5t 0 02 ημ2π 2 5t S I
4 2

, , , , . .

   
= ⋅ − = ⋅ −  

  
 

t 0 2s,     ≥  

0,40,3 0,5

| �ιαγωνίσµατα Επανάληψης 

ψ 0 02 ημ2π 2 5t 0 02 ημ2π 2 5t S I, , , , . .

t(s)
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Γ3. 
2

5Τ 3Τ
t 2Τ 0 8 s

t t
,= + = =  

Δ
x υ 2 Τ 10 2 0 4 8m
max

,= ⋅ ⋅ = ⋅ ⋅ =

x
ψ 0 02 ημ2π 2 0 x 8m

4
S I, ,

 
= ⋅ − ≤ ≤ 

 

x
N 8

λ 4

max

/
= =  

λ/4
λ/2 3

-Α

+Α

υ0 υΔ

ψ(m)

 

Αιτιολόγηση για τις φορές των ταχυτήτων:

Για x = 0, η σχέση του στιγμιότυπου δίνει:

(0) (0)
ψ 0 02 ημ4π 0 και υ υ συν4π υ,= ⋅ = = ⋅ = +

για 
1

x x 2m= =  η σχέση του στιγμιότυπου δίνει:

(Δ)

2
ψ 0 02 ημ2π 2 0 02 ημ 3π 0

4
, ,

 
= ⋅ − = ⋅ = 

 

( )(Δ)υ υ συν 3π υ
max max

= ⋅ = −

 

Γ4. 2 2
3 10 2 10 ημ2π 2

− −
 

⋅ = ⋅ ⋅ − ⇒ 
 

x 3 x
ημ2π 2 ημ2π 2 ημ

4 2 4 3

π2κπ υ 0x 3
2π 2

4 2π2κπ υ 0
3

     
− = ⇒ − = ⇒     

     

 + → > 
− =  

  + → <
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Τ 0 8 s,  

υ 2 Τ 10 2 0 4 8m,= ⋅ ⋅ = ⋅ ⋅ =  

ψ 0 02 ημ2π 2 0 x 8mS I, ,. .

 
= ⋅ − ≤ ≤ 

 
 

3λ/4 λ 5λ/4 6λ/4 7λ/4 8λ/4

Αιτιολόγηση για τις φορές των ταχυτήτων: 

= 0, η σχέση του στιγμιότυπου δίνει: 

(0) (0)
ψ 0 02 ημ4π 0 και υ υ συν4π υ

max max
= ⋅ = = ⋅ = +  

η σχέση του στιγμιότυπου δίνει: 

( )
2

ψ 0 02 ημ2π 2 0 02 ημ 3π 0
4

, ,

 
= ⋅ − = ⋅ = 

 
 

υ υ συν 3π υ
max max

= ⋅ = −  

x
ημ2π 2

4

 
⋅ = ⋅ ⋅ − ⇒ 

 
 

x 3 x π
ημ2π 2 ημ2π 2 ημ

4 2 4 3

κπ υ 0
3

πκπ υ 0
3

( )

( )

     
− = ⇒ − = ⇒     

     

+ → >

+ → <
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Άρα 

x 2π
2π 2 2κπ

4 3

x 1 1 x
2 κ 2 κ

4 3 3 4

20 12 κ
x 0 x 8

3
,

 
− = + ⇒ 

 

− = + ⇒ − − = ⇒

− ⋅
= ≤ ≤

για ι = 0: 
20

x m
3
= . 

 

ΘΕΜΑ � 

 

Δ1.  

 

φ

w

r

 

Μεταφοριιή: 
2 2 2

ΣFx M αcm Tv M g ημφ Τστ Μ αcm= ⋅ ⇒ − ⋅ ⋅ + = ⋅

 

2 2 2 2 2
(Κ ) Κ γ 2 2 γ

Στροφική: Στ Ι α Tv r Τστ R Μ R α= ⋅ ⇒ ⋅ − ⋅ = ⋅ ⋅
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π

4 3

x 1 1 x
κ 2 κ

4 3 3 4

x 0 x 8

− = + ⇒

− = + ⇒ − − = ⇒

= ≤ ≤

 

x m   για ι = 1: 
8

x m
3
=  

r

R2

K2

v
T

r

στ
T

r

2x
w

r

 

2 2 2
ΣFx M αcm Tv M g ημφ Τστ Μ αcm= ⋅ ⇒ − ⋅ ⋅ + = ⋅ , 

2 2 2 2 2

2

Κ ) Κ γ 2 2 γ

1
Στροφική: Στ Ι α Tv r Τστ R Μ R α

2

1( )

= ⋅ ⇒ ⋅ − ⋅ = ⋅ ⋅
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2 2

2

2

2

r 1
Tv Τστ Μ R α

R 2

αcm R α

r 1

R 2

Μ αcmTv
Τστ 2

2 2
( )

 
⇒ ⋅ − ⋅ = ⋅ ⋅ 

 

⋅
− =

2 2

2 2

3Tv 3
1 2 M g ημφ Μ αcm

2 2

3Tv 3
M g ημφ Μ αcm

2 2

Tv 3 3 3
3 2 10 0 6 2 0 5 Tv 12

2 2 2 2

3 27
Tv Tv 9N

2 2

( ) ( ):

, ,

+ − ⋅ ⋅ = ⋅ ⇒

= ⋅ ⋅ + ⋅ ⇒

⋅ = ⋅ ⋅ + ⋅ ⋅ ⇒ = + ⇒

= ⇒ =
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2

2

2 2 γ

2 γ

2

r 1
Τστ Μ R α

R 2

αcm R α

r 1

R 2

Τστ 2( )


⇒ ⋅ − ⋅ = ⋅ ⋅ 




= ⋅ ⇒

=


 

2 2

2 2

3Tv 3
ημφ Μ αcm

2 2

ημφ Μ αcm

Tv 3 3 3
3 2 10 0 6 2 0 5 Tv 12

2 2 2 2
, ,

+ − ⋅ ⋅ = ⋅ ⇒

= ⋅ ⋅ + ⋅ ⇒

⋅ = ⋅ ⋅ + ⋅ ⋅ ⇒ = + ⇒

 

Γ

B

K2

v
T′

F

r

K1
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Για την επιτάχυνση του σημείου Β ισχύει:

Β B Β γ
α αcm αεπιτρ α αcm α r= + ⇒ = + ⋅ ⇒

Β Β Β
α αcm r α αcm α= + ⋅ ⇒ = ⇒ =

1

1

Β Γ Β γ 1

Β

γ

1

Όμως α α α α R

α 3 15 rad
α

R 4 0 2 4 s,

= ⇒ = ⋅ ⇒

= = =

⋅

Θ.Ν. στρ. στην τροχαλία:

1 1 1 1
Κ Κ γ 1 1 1 γ

2

1 1

1

Στ Ι α F T v R M R α

1
F T v M R α

R 2

3 1 15 3
F 9 4 0 2 F 9 1 5

2 2 4 2

3 3 3 21
F 9 F F 7N

2 2 2 2

( )

, ,

′= ⋅ ⇒ ⋅ − ⋅ = ⋅ ⋅ ⋅ ⇒

 
′− = ⋅ ⋅ ⋅ ⇒ 

 

⋅ − = ⋅ ⋅ ⋅ ⇒ ⋅ = + ⇒

= + ⇒ = ⇒ =

l

l

 

Δ2. F

1 γ1 1

dW
F ω F α t 7 2 15 75

dt 10 4 20 s s
= ⋅ ⋅ = ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ = =l l

Για το σημείο Β του τροχού ισχύει

Β 2

Β 1

υ υcm ω r υcm

3 3 3 1 3
υ υcm αcm t 2 m s

2 2 2 2 2

= + ⋅ = + ⇒

= ⋅ = ⋅ = ⋅ ⋅ =

N
T

Β

dW 3
Tv υ 9 13 5

dt 2
= ⋅ = ⋅ =

 

Δ3. 
F 1 γ

1 15 1
W F Δθ F α Δt 7 0 3 4 15 75 J

2 4 2
= ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ =l l

Βαρ 2 2 2 2

2

2 cm

ΔU Μ gh Μ g Δx ημφ

1
Μ g ημφ α Δt

2

1 1
2 10 0 6 4 12 J

2 2

( )

,

= ⋅ = ⋅ ⋅ ⋅

= ⋅ ⋅ ⋅ ⋅

= ⋅ ⋅ ⋅ ⋅ ⋅ =
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σημείου Β ισχύει: 

Β B Β γ
α αcm αεπιτρ α αcm α r

( )
= + ⇒ = + ⋅ ⇒  

Β Β Β 2

2

αcm 3 3 m
α αcm r α αcm α

R 2 4 s
= + ⋅ ⇒ = ⇒ =  

1
Β Γ Β γ 1

2

Όμως α α α α R

3 15 rad

R 4 0 2 4 s,

= ⇒ = ⋅ ⇒

= = =

 

Θ.Ν. στρ. στην τροχαλία: 

1 1 1 1

1

2

Κ Κ γ 1 1 1 γ

2

1 1 γ

1
Στ Ι α F T v R M R α

2

α

3 1 15 3
F 9 4 0 2 F 9 1 5

2 2 4 2

F 9 F F 7N

, ,

′= ⋅ ⇒ ⋅ − ⋅ = ⋅ ⋅ ⋅ ⇒

− = ⋅ ⋅ ⋅ ⇒

⋅ − = ⋅ ⋅ ⋅ ⇒ ⋅ = + ⇒

= + ⇒ = ⇒ =

l

 

γ1 1

3 15 315 J J
ω F α t 7 2 15 75

dt 10 4 20 s s
,= ⋅ ⋅ = ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ = =  

Για το σημείο Β του τροχού ισχύει 

Β 1

υcm r
υ υcm ω r υcm

R

3 3 3 1 3
υ υcm αcm t 2 m s

2 2 2 2 2
/

⋅
= + ⋅ = + ⇒

= ⋅ = ⋅ = ⋅ ⋅ =

 

Jυ 9 13 5
s

,= ⋅ = ⋅ =  

1

2

γ

1 15 1
Δθ F α Δt 7 0 3 4 15 75 J

2 4 2
, ,= ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ =  

2

2

ΔU Μ gh Μ g Δx ημφ

Μ g ημφ α Δt

2 10 0 6 4 12 J

= ⋅ = ⋅ ⋅ ⋅
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Άρα Βαρ 2

F

ΔU
x 100 100 76 2

W 15 75

( ) 
= ⋅ = ⋅ = 
 

 

Δ4.  

φ

Γ1

ν2
T

r

 

 

ΙγΟΡΡΟΠΙΑ ΡΟΠΩΝ στη ράβδο ως προς άιρο Γ:

Γ ν2 1 p 2 2
Στ 0 Τ Γ Γ w Γ Γ N x 0

( )
= ⇒ ⋅ − ⋅ − ⋅ = ⇒

ν2 p 2
Τ L συνφ M g συνφ M g συνφ x 0⋅ ⋅ − ⋅ ⋅ ⋅ − ⋅ ⋅ ⋅ = ⇒

ν2
Τ 2 5 0 8 4 50 0 8 2 50 0 8 x, , , ,⋅ ⋅ = ⋅ ⋅ ⋅ + ⋅ ⋅ ⋅ ⇒

ν2 ν2
Τ 2 40 16 x Τ 20 8 x⋅ = + ⋅ ⇒ = + ⋅

(x = 0 στο σημείο Γ και 
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12
x 100 100 76 2

W 15 75
,

,

 
= ⋅ = ⋅ = 

 
 

 

x

2
N′
r

Γ

φ

Γ2

p
W

r

 

2 2 2
N N M N συνφ′ = = ⋅ ⋅  

ΙγΟΡΡΟΠΙΑ ΡΟΠΩΝ στη ράβδο ως προς άιρο Γ: 

Γ ν2 1 p 2 2
Στ 0 Τ Γ Γ w Γ Γ N x 0

'( ) ( )= ⇒ ⋅ − ⋅ − ⋅ = ⇒  

ν2 p 2

L
Τ L συνφ M g συνφ M g συνφ x 0

2
⋅ ⋅ − ⋅ ⋅ ⋅ − ⋅ ⋅ ⋅ = ⇒  

2 5
Τ 2 5 0 8 4 50 0 8 2 50 0 8 x

2

,

, , , ,⋅ ⋅ = ⋅ ⋅ ⋅ + ⋅ ⋅ ⋅ ⇒  

ν2 ν2
Τ 2 40 16 x Τ 20 8 x⋅ = + ⋅ ⇒ = + ⋅ , 0 x 2≤ ≤   

στο σημείο Γ και x = 2 m  στο σημείο Δ) 
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