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Lush

Apì th diat rhsh th
 enèrgeia

mv2

2
=

kx2

2
prokÔptei eÔkola ìti swst  ap�nthsh e�nai h d).

Jèma-2007-29

Ol�sjhsh me Trib 

DÔo panomoiìtupa s¸mata (1) kai (2) m�za
 m kai sq mato
 paral-

lhlep�pèdou olisja�noun p�nw se dÔo diaforetik� orizìntia ep�peda

me suntelestè
 trib 
 ol�sjhsh
 µ1 kai µ2 ant�stoiqa gia tou
 o-

po�ou
 isqÔei mu1 = 2µ2. An thn arqik  qronik  stigm  ta dÔo

s¸mata xekinoÔn me arqikè
 taqÔthte
 v01 kai v02 ant�stoiqa kai

isqÔei v01 = 2v02 tìte o lìgo
 twn apost�sewn s1 kai s2 pou dia-

nÔoun ta s¸mata (1) kai (2) ant�stoiqa mèqri na stamat soun ja

e�nai:

a)
s1

s2

= 2 b)
s1

s2

=
1

2

g) )
s1

s2

= 4 d) )
s1

s2

=
1

4

Lush

Ja mporoÔsame na lÔsoume thn �skhsh kai analutik� ìmw
 ston diagwnismì tou ASEP den

èqoume autì to qrìno. Gi autì kai ed¸ ja d¸soume mia gr gorh kai k�pw
 diasjhtik  lÔsh.

Efìswn o suntelest 
 trib 
 tou pr¸tou s¸mato
 e�nai dipl�sio
 apì autìn tou deÔterou h trib 

pou ja dèqetai topr¸to s¸ma ja e�nai dipl�sia apì aut  pou ja dèqetai to deÔtero kai sunep¸
 kai

to èrgo th
 an� mon�da m kou
 ja èinai dipl�sio. 'Omw
 h kinhtik  enèrgeia tou pr¸tou s¸mato


epied  h taqÔthta tou ja e�nai dipl�sia apì aut  tou deÔterou ja e�nai tetrapl�sia apì aut  tou

deutèrou. Epomènw
 h trib  ja qrei�zetai dipl�sio di�sthma gia na th mhden�sei kai swst  e�nai h

ap�nthsh a).

Jèma-2007-30

Kumatosunart sei
 Apeirìbajou PhgadioÔ

H kumatosun�rthsh enì
 swmatid�ou pou kine�tai s' èna monodi�sta-

sto phg�di dunamikoÔ ape�rou b�jou
 kai pl�tou
 L d�netai apì th

sqèsh:

Ψ(x) = A sin
nπx

L
+ B cos

nπx

L

Oi timè
 twn stajer¸n A kai B e�nai:

a) A =

√

2

L
, B =

√

2

L
. b) A = 0, B =

√

2

L
.

g) A =

√

2

L
, B = 0. d) A =

√

1

L
, B =

√

1

L
.

Lush

'Ena swmat�dio mèsa se èna phg�di dunamikoÔ ape�rou b�jou
 ja ikanopoie� thn monodi�stasth

kai qronoanex�rthth ex�swsh tou Schrödinger:

[

−
~

2

2m

∂2

∂2x
+ V (x, t)

]

Ψ(x, t) = EΨ(x, t)

Sta ìria tou phgadioÔ ja prèpei h kumatosun�rthsh Ψ(x) na mhden�zetai kaj¸
 to phg�di èqei
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�peiro b�jo
 kai den dikaiologe�tai die�sdush th
 kumatosun�rthsh
 sthn klasik� apagoreumènh

perioq . Kai se autì akrib¸
 to shme�o emfan�zetai to prìblhma pou up�rqei sto jèma. Den

d�nontai ta ìria tou phgadioÔ.

(1) To phg�di ekte�netai an�mesa sta 0 ≤ x ≤ L. Deqìmaste mia lÔsh th
 morf 
 pou d�nei to

prìblhma

Ψ(x) = A sin
nπx

L
+ B cos

nπx

L

me Ψ(0) = 0 kai Ψ(L) = 0. thn opo�a antikajistoÔme sthn monodi�stasth kai qronoanex�r-

thth ex�swsh tou Schrödinger. Se aut  thn per�ptwsh katal goume ìti h lÔsh e�nai

Ψ(x) =

√

2

L
sin

nπx

L

Epomènw
 se aut  thn per�ptwsh swst  ap�nthsh e�nai h b).

(2) To phg�di ekte�netai an�mesa sta −
L

2
≤ x ≤

L

2
. Deqìmaste mia lÔsh th
 morf 
 pou d�nei

to prìblhma

Ψ(x) = A sin
nπx

L
+ B cos

nπx

L

me Ψ(−
L

2
) = 0 kai Ψ(

L

2
) = 0 thn opo�a antikajistoÔme sthn monodi�stasth kai qronoane-

x�rthth ex�swsh tou Schrödinger. Se aut  thn per�ptwsh h lÔsh e�nai gia �rtia n

Ψ(x) =

√

2

L
sin

nπx

L

kai gia peritt� n

Ψ(x) =

√

2

L
cos

nπx

L

Se aut  thn per�ptwsh den up�rqei swst  lÔsh kaj¸
 oi stajerè
 all�zoun an�loga me

to an to n e�nai �rtio   perittì. An pragmatopoi soume to metasqhmatismì x = x +
L

2

tìte epistrèfoume sth lÔsh th
 pr¸th
 per�ptwsh
. Ja èprepe loipìn to jèma na or�zei

xek�jara ta ìria tou x.

Jèma-2007-31

Metabol  Entrop�a
 NeroÔ

H metabol  th
 entrop�a
 mia
 posìthta
 neroÔ m�za
 m kai eidik 


jermìthta
 c ìtan jerma�netai apì thn arqik  jermokras�a T1 sthn

telik  jermokras�a T2 e�nai:

a) mc ln
T2

T1

b) mc
T2

T1

g) ) mc
T2 − T1

T1

d) ) mc
T1 − T2

T2

Lush

Apì th sqèsh gia th metabol  th
 entrop�a
 tou DeÔterou Tìmou

∆S = nCV ln
T2

T1

+ nR ln
V2

V1


