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Să se rezolve LA ALEGERE 2 din cele 4 PROBLEME propuse:

Problema 1. Feladat
a) (15 p)

Conservare impuls/Impulzusmegmaradás:
0 = mv −Mv1

Energia pierdută prin recul/A puska visszalökődése miatt elveszett energia:

Erec =
Mv21

2
,

energia generată de explozie/ Elsüléskor felszabadult:

Etot =
Mv21

2
+
mv2

2

Deci/Így:

R =
Erec

Etot
=

Mv2
1

2
Mv2

1

2 + mv2

2

=
Mv21

Mv21 +mv2
=

Mv21

Mv21 + (mv)2

m

=
Mv21

Mv21 + (Mv1)2

m

=
m

M +m
= 0.01

b) (15 p)

Teorema variat, iei energiei mecanice (variat, ia energiei mecanice este lucrul mecanic ala fort,elor neconservative) / Az
anyagi pont teljes mechanikai energiájának változása egyenlő a súrlódási erő munkájával:

0− Mv21
2

= −µMgd⇒ v21 = 2µgd⇒ v1 =
√

2µgd = 4 ms

v =
Mv1
m

= 396 ms

c) (15 p)
Din conservarea energiei s, i a impulsului, viteza talerului va fi egală cu v./ Impulzus- és energiamegmaradás miatt a tányér
kezdeti sebessége szintén v.

Conservarea energiei mecanice/ A rugó összenyomásakor feĺırható az energiamegmaradás:

mv2

2
= k

x2

2
⇒ k =

mv2

x2

Problema 2. Feladat
a) (10 p)

TB = TA = 600 K, TC = TA/2 = 300 K,
ρB = ρA/2 = 0.5 kg/m3, ρC = ρA/2 = 0.5 kg/m3:

pAV
2
A = pCV

2
C

pAVA
TA

=
pCVC
TC

⇒ TC = TA
VA
VC

=
TA
2

= 300 K

ρB =
M

VB

ρA =
M

VA

⇒ ρB = ρA
VA
VB

=
ρA
2

= 0.5 kg/m
3

ρB =
M

VB

ρC =
M

VC

⇒ ρC = ρB = 0.5 kg/m
3
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b) (10 p)
AB: T = const., BC: ρ = const., CA: ρ ∝ T :

pV 2 = const.

pV

T
= const.

⇒ V T = const. ⇒ ρ =
M

V
∝ T

A

B

C

pA=4pC

pB=2pC

pC

p
A

B
C D

E

TA=TB=2TC
TC

ρΑ=2ρB

ρB

ρ

c) (15 p)

TE = TD ⇒ ρD = ρB = 0.5 kg/m
3
, ρE = 3

2ρC = 0.75 kg/m
3
:

ρE = aTE

ρC = aTC
⇒ ρE =

3

2
ρC = 0.75 kg/m

3

d) (10 p)
QCA = ∆UCA + LCA > 0:

∆UCA =
i

2
νR(TA − TC) =

3

4
νRTA

|LCA| < |LAB | = νRTA ln

(
VB
VA

)
= νRTA ln 2

QCA = ∆UCA + LCA = ∆UCA − |LCA| > ∆UCA − |LAB | = νRTA

(
3

4
− ln 2

)
> 0
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Problema 3. Feladat
a) (10 p)

R1 ‖ R2 ⇒ R12 =
R1R2

R1 +R2
⇒ R12 =

3Ω · 6Ω

3Ω + 6Ω
= 2Ω

b) (15 p)

Re = R12 +RAC ; RAC = k · x;⇒ Re = R12 + k · x

RAB = R = k · l⇒ k =
R

l
⇒ Re = R12 +

R

l
x

R = 1Ω; l = 1 m; k = 1Ω/m⇒ Re = 2 + 1 · x, x ∈ [0, 1]

c) (10 p)

I =
R

r +Re

C → A : x = 0; Re = R12 ⇒ IA =
E

r +R12

C → B : x = l; Re = R12 +R⇒ IB =
E

r +R12 +R

r =
IB

IA − IB
R−R12

d) (10 p)

I1R1 = I2R2 = IR12

I1 = I
R12

R1

I2 = I
R12

R2

I1
I2

=
R2

R1
6= f(x)

Problema 4. Feladat
a) (13 p)

p1 = −20 cm

γ =
y2
y1

=
−p2
p1
⇒ p2 = −p1 ⇒ p2 = 20 cm

1

p2
− 1

p1
=

1

f
⇒ f =

p1p2
p1 − p2

= 10 cm

p2 > 0⇒ imagine formată este reală/ valós kép keletkezik
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b) (12 p)

1

f
= (n− 1)(

1

R1
− 1

R2
);R1 = R;R2 = −R⇒ 1

f
=

2(n− 1)

R
⇒ R = 2(n− 1)f = 10 cm

O

R

D/2

R-L/2

(R− L

2
)2 = R2 − D2

4
⇒ L = 2

(
R−

√
R2 − D2

4

)
= 0.404 cm

c) (10 p)

γ = −2 =
p′2
p′1
⇒ p′2 = −2p′1

1

p′2
− 1

p′1
=

1

f
⇒ 1

1

2p′1
− 1

p′1
=

1

f
⇒ p′1 = −3f

2
= −15 cm

Trebuie sa mutam lentila spre obiect cu 5 cm / A lencsét a tárgy fele kell mozd́ıtani 5 cm-el.
d) (10 p)

R′ = 2(n′ − 1)f = 14 cm

L′ = 2

(
R′ −

√
R′2 − D2

4

)
= 0.287 cm
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