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Barem / Javitdkulcs:

Problema 1. Feladat a) Total: 10p

Distanta dintre cele dou& corpuri de-a lungul planului inclinat:/ A két test kozotti tdvolsdg a lejtdé mentén:

2L L L
= —— = — = —:1 .
d 3 3 3 ,0m

(0.5p)

Resortul este alungit deoarece este tras de corpul m./ A rugd megnyilt, mivel az m test hiizza.
Corpul m este in echilibru daca forta elasticd este egald cu componenta tangentiala a greutatii/ A m test
egyenstilyban van, ha a rugalmas er6 egyenld a suly lejtémenti komponensével

I, =mgsina

(2p)
Alungirea / A megnyuldsa:
F, mgsina
k k
(2p)

Deoarece resortul este alungit, lungimea sa naturald este mai scurtd decat distanta d:/ Mivel a rugé megnyult,
természetes hossza rovidebb, mint a d tavolsag:

L mgsina 30
lop=d—-2=-—-——=10—- —
0 ’ "~ 100

3 ’ = 0,7 m.

(2.5p)

Echilibrul corpului M: un resort alungit trage ambele capete spre interior — trage m in sus si trage M in josul
planului./ Az M test egyensilya: a megnyuilt rugé mindkét végpontjat befelé hizza — m-et felfelé, M-et lefelé a
lejtén. (1p)

T = Mgsina + F, = 18,0 x 10 x 0,5 + 30 = 90 + 30 = [ 120 N.

(2p)
b) Total: 10 p
Deformatia resortului nu se modifica instantaneu. / A rugé alakvaltozdsa nem ttorténik meg azonnal.

(1p)

Corpul M (firul dispare; resortul alungit il trage in jos in continuare):/ Az M test (a fondl eltlinik; a megnyult rugd
tovébbra is lefelé hizza):
Mapy = Mgsina + Fy

Mg si F, 20
- % — 5~ 6.67m/s” (lefelé / in jos)

(5p)
Corpul m (gravitatia trage in jos, resortul trage in sus — forte egale):/ Az m test (a nehézségi erd lefelé, a rugé felfelé
hiz — er6k egyenlék):
ma., =mgsina — F, =30—-30=0

A = 0m/s’.

(4p)
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C) Total: 10 p

Firul si resortul sunt eliminate simultan; ambele corpuri pornesc din repaus./ A fonalat és a rugét egyidejlileg tévolitjak
el; mindkét test nyugalombél indul. (1p)

Corpul m aluneca liber cu acceleratia / Az m test szabadon csiszik, gyorsuldsa:

. 2
am =gsina=5m/s".

(1p)
Timpul in care m parcurge L/3 / Az id6, amely alatt m megteszi az L/3 utat:
L 1 [2r/3  [2,0
7:77nt2:>t: N = #:\/0,4.
3 2a gsino ) i
(2p)

Acceleratia necesarad a lui M (trebuie s& parcurga 2L/3 in acelasi timp t)/ Az M-hez sziikséges gyorsulds (2L/3 utat

kell megtennie ugyanazon ¢ id6 alatt):
2L 1 9 2-2L/3 2x20
— = —apyt’ = ay = =

=1 2
3 2 2 0.4 0m/s

(2p)

Ecuatia de miscare a lui M de-a lungul planului. Forta F' (verticald, in jos) are componenta F'sina de-a lungul
planului (in jos). Componenta perpendiculara F'cos « mareste forta normald, dar fard frecare nu are efect dinamic./
Az M test mozgdsegyenlete a lejté mentén. Az F erd (fiiggdleges, lefelé) lejté menti komponense F'sina (lefelé). A
merdleges komponens F' cos o néveli a normalerdt, de strlédas hidnyaban nincs dinamikai hatasa. (2p)

M(apn —gsina)  18(10-5) 18 x5
sin a 05 05

Mapy = Mgsina+ Fsina = F =

F =180 N = Mg.|

(2p)
Se accepta observatia cd F' = Mg (forta aplicatd este egald cu greutatea lui M)./ Elfogadhaté az észrevétel, hogy
F = Mg (az er6 egyenlé M silyéval). (0p)
d) Total: 15p

Lucrul mecanic al lui ' / Az F er6 munkija:

F este verticald (in jos) si actioneaza cat timp M parcurge 2L/3 = 2,0 m de-a lungul planului./ F fiiggbleges (lefelé),
és addig hat, amig M megteszi a 2L/3 = 2,0 m lejt6 menti utat.

Deplasarea verticala (in jos) a lui M / Az M test fligg6leges elmozduldsa (lefelé):
Ah = %sina =20x05=1,0m.

(1p)

Lucrul mecanic (F si Ah au acelasi sens) / Mechanikai munka (F és Ah azonos irdny1):

| Wp=F-Ah=180x 1,0 = 180 J.

(3p)

Vitezele la momentul coliziunii / Sebességek az iitk6zés pillanatdban:
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Ambele corpuri pornesc din repaus / Mindkét test nyugalombdl indul:
vy =apy -t =104/0,4 =2v10 m/s =~ 6,32 m/s,

U = @ -t = 51/0,4 = V10 m/s =~ 3,16 m/s.

Ciocnire perfect inelasticd / T6kéletesen rugalmatlan iitk6zés:

Se conserva impulsul de-a lungul planului / Az impulzus megmarad a lejté mentén:

Muyr +muy, = (M +m) o

Muvy + mo 18-2v/104+6-v/10  424/10 7v10
f = L = = ~ (5,53 .
Y M+m 24 24 4
Energia cinetica a corpului rezultat / A keletkez6 test mozgdsi energidja:

1 1 49 %10 24 x 490 11760
E.==(M 2-2.94. = = =367,5J.
k=g (M Amp™ =g 16 32 32

(4p)

(2p)

(3p)

(2p)

Problema 2. Feladat

a) (9p)
Notatii / Jelolések: pg = minp = pp, Vo = minV = Vy.

Coordonatele punctelor / Pontok koordindtai:

A: (3]70, Vb)a B: (5])0, 4V0)7 C: (3p07 7V0)7 D: (pOa 4%)7

———>
A N 4

Figura 1: Transformérile de stare in coordonatele (p,V)./ Allapotvéltozdsok a (p, V) sikban.

b) (9 p)

Lucrul mecanic (aria rombului) / mechanikai munka (rombusz teriilete):

L=3(Ve—Va)lps —pp) =35 - 6Vo - 4po = 12po V.
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) (18 p)
Gaz monoatomic / egyatomos giz, Cy = %R

3oV 20po Vi 51
TA — Po 07 TB o Po 07 AUAB = I/CVATAB == 7p0V0
vR vR 2
1
Lap = =(3po + 5p0)3Vo = 12po Vo,

2
51 75
Qap =AUap + Lap = (3170‘/0 + 12)p0V0 = ?povo-

21po Vi 4poVi o1
Te =200 1y = 08 AU, = w0y ATen = - ol
VR vR 2
1
Lep = —§(p0 +3p0)3Vo = —6po Vo,
51 63
Qcp =AUep + Lep = (_ o 6)pOVO = _EPOVO‘
Raporturi / Ardnyok:
L
Qap+Qcp

d) (9 p) Temperaturile / A hmérsékletek:
Ty <Tp <Tp<Tc

Locul temperaturii minime / Hol minimé&lis a hémérséklet:

min T =Ty

in punctul (pa,Va) = (3po, Vo) / a (pa,Va) = (3po, Vo) pontban

Locul temperaturii maxime (pg, Vp) / Maximélis a hémérséklet helye a (pp, V) pontban:
undeva de-a lungul procesului BC / valahol a BC folyamat sordn

Ecuatia procesului BC / BC éllapotvéltozas egyenlete:

p(V)=—aV 4+
sau / vagy

1
T(V) = —5(=aV?+bV) = AV? + BV
unde / ahol

Spo = —4aVpy + b
3po=—TaVo+ b

2 23

= b= —
a 3VO, 3p0

maxima parabolei T'(V') / a T(V) parabola maximuma:

Tr =max T <= Vp=——=—="22V,

pB > PFr > PC
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Problema 3. Feladat

a) (10 p)

b) (10 p) Se observa ca punctele A si B impart inelul in doud segmente conductoare care sunt conectate in paralel.
Atunci cand razele duse prin aceste puncte sunt perpendiculare, cele doua segmente vor avea rezistentele egale

cu un sfert, respectiv trei sferturi din rezistenta totala R.

1+
|

m
|

Rezistenta echivalenta intre punctele A si B va fi:

R 3
T 3R 3
Ran = 4y = 5 = %0
T+ 16 4
Intesitatea curentului prin bateria ideala va fi:
E 3V
I=——=5-=4A

c¢) (10 p) Cele doud segmente de inel au rezistentele electrice egale cu

R =10

Ry=R—-R1 =3Q

astfel intensitatea curentilor va fi
E
LH=—=34
L= R,
E
ILr=—=1A
2=

d) (15 p) Se observa ca unghiul facut de razele care trec prin punctele A si B poate lua valori intre 0° si 180°

(trecand de diagonald sistemul prezinta o ”simetrie”).

Ri(R—R
RABzil(R )



Concursul de fizica AUGUSTIN MAIOR p AUGUSTIN MAIOR fizikaverseny
Editia XXXIX, 2026 Aprilie XXXIX. kiadds, 2026. 4prilis

¥
=—R
2

unde ¢ este unghiul la centru (exprimat in radiani) care cuprinde portiunea de inel cu rezistenta Rj.
Astfel

R

R
Rap = —(2mp — ¢?)

27
Conditi de punct extrem
dRap R
= —27—-2p)=0=p=m.
dp 5 (27 = 2¢) p=m
Deoarece 2R R
AB
2S00
dp? 2 =

valoarea extrema este un maxim.

In pozitia cu 180° cursorul B imparte inelul in doua segmente identice, iar rezistenta echivalenta va fi maxima:

Sl
Sl

Ryp,,, . ====—=1Q.

Ll
R 1

In aceasta situatie intensitatea curentului va fi minima si va avea valoarea:

E 3V

I=—— -7
Rap,.. 1Q



Concursul de fizica AUGUSTIN MAIOR p - AUGUSTIN MAIOR fizikaverseny
Editia XXXIX, 2026 Aprilie XXXIX. kiadds, 2026. 4prilis

a) (10 p)

pr=-7,5cm;f=5cm
1 1 1 pf

= =
p2 p1 f P2 pitf
Dimensiunile panelului LCD / LCD panel méretei : b = 16 mm si/és h =9 mm

= 15cm

_ P2
p1

=2

b =~b=—32mm
W =~h = —18mm

b) (15 p)
L=-pi+p—pi+py=>ph—pi=D=L+p —py=277,5cm
Py =D+ pj
11 1
- T 3 = 7
P> D1 f
1 1 _pi-D-p 1

D+p, 9y pi(D+p)  f
~Df=p > +p\D=p\> +p\D+Df =0

—D +/D(D — 4f)
2

/ —
pla,b -

pi, = —5,09 cm;ps, = 273,41 cm
Ph, = —273,41 em;phy, = 5,09 em
Numai solutia (a) asigura ca / csak az (a) megoldds esetén érvényes: |y'| > 1 =
Py = p'la =—-5,09 cm

ph = p'2a = 273,41 cm
d = ps —py = 20,09 cm

b) (10 p) /
=P 5368
by
bfinat = ¥'b = 171,78 cm
hfinal = ’Ylh/ = 96,63 cm
¢) (10 p)
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L' =400 em
D' =L +p —py=377,5cm
//__D/+ D/(D/_4f)
b = 9
d = py — pi = 20,068 cm

= —5,068 cm

Distanta intre lentile trebuie micsorata cu / A lencsék kozotti tavolsagot csokkenteni kell d—d' = 0,022 em = 0.22 mm-
el



