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CLASA a X-a; PROBLEMA 1; REZOLVARE

a) Utilizdnd desenul din figura 1, rezulti:
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Fig. 1

AB=vt; AO = ut;

P4 =04 sina; PO = A0 cosa;

P4+ AB  utsin o + vt v
= = =tgo + ;
PO ut Cos ucosa

tge

utgpcosa = usino, + v;
utgorv/1-sin’ o, = usina + v;
wtg?o(1 — sin’o) = u’sin’ct + 2uvsina + v3

u*(1 + tgo)sin*o + 2uvsino — (g — v2) = 0;
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sin’ot + 2uvsina, — (1’tg’p — v?) = 0;

cos’ @
u2
2.2 2 2 2
—uviE UV + ———(utg'p-v’)
. cos”’ @
sinot = - ;
u .
cos’ @

v v? v?
sinat =——cos” @+ _|—-cos* ¢ +cos’ ¢ tg’p—— | =
u u u

2 2

v \% v

=— —cos’ @ % cos (p\/-—zcosch+tg2(p——2- ;
u u u

v? v
sino = cosQ \ltgch——zsinch——cosq) :
u u

b) OA = ut,
OB* = OA* + AB* - 204 - ABcos(90 +);
OB* = 04% + AB* + 204 - AB - sinw;

OB = tJv? +u® + 2uvsino. .

¢) Pozitia observatorului O’ fiind reprezentat3 in figura 2, rezulta:
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Fig. 2

OR = OAsina. = RO,
AO=A40" = uz;

O'B=,/0'4* + AB* =240’ AB-cos(90—a) ;

O'B=tJu* +v* —2uvsino. .
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CLASA a X-a; PROBLEMA 2; REZOLVARE

a) Daca sistemul este in stare de echilibru stabil, nsemneazi ci centrul de greutate al tijei
se afld pe orizontala centrului discului, agsa cum indici figura 1, astfel incat triunghiul OCD fiind
dreptunghic si {inind seama ci momentul rezultant al singurelor forte externe (mg si Mg), n
raport cu centrul discului este nul, rezult:

Fig. 1
p— R .
tga= L__R_’
2 2
l=21€(i-+agaJ'
‘\/E bl
MgR = mg .R ;
Sinmao
m .
— = 8S1In Q.
M

b) Scriind conditiile de echilibru (translatie i rotatie) pentru tij, rezulta:
T+N+mg =0;
T'sin B - N+mgcos o = 0;

T=Mg; N=g(m cos a + M cos B);

TcosB=mgsina;cosB=% sin o
5
cos B =sin*c; EB =R(12r— +a-B);

. N .
N =mg(sino + cos o); — = sin o + €os a.
mg



- 25.

c) Fortele care actioneazi asupra elementelor sistemului si asigurd echilibrul de
translafie si de rotatie al acestora, fiind cele reprezentate in figura 2, rezulti:
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—sin o = N,(= +x);
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Fig. 2

(x+ é) cos o+ R(1 +sin o) = A,

4 I _ h—R(1+sinoc);
2 cosa

_ mglsinacosa
2[h—R(1-sina)]’

1

F,sino+ F, =N, cos a;
1 2

CosQ

B, =R B =N

; 5
1+sina

_ mglsin a.cos® a _ 5
2(1+sina)[h—R(1+sina)] 2

fy

cosSQ

B =i Nis b = 1+sino ;

. F, F
F. cosa+Mg+N sina=N,= —2=—1;
Ko K,

F (—1— - cos o) = Mg + N, sin «;

2

cosa

M, = :
2 [1 + wA{(l +sina)[A2— R(1 +sin oc)]}
m
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CLASA a X-a; PROBLEMA 3; REZOLVARE

a) Utilizand figura 1, rezulti:

Fig. 1

po¥o=pV;
V=8Q2h-x);, V,=Sh;
Poh = p(2h - x);
PS=F.+ pS;pS+F=pS;
F=F,=kx

P=Dy- E;

poh=(py- ) 2h -y

I - (pyS + 2kb)x + p,hS = 0;

o= PSS +2kht [ piS* +4k°H

2k ’

202
Fe=jx= P_fi + kh - %mhh

- 2yS +2kh++[(p,S + 2k} — 4kp S |
2k




b) Utilizand figura 2, rezulti:
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Fig. 2

p¥o=piV;

DYy =PV
Pi= P2
Vi=V,

3h—x
2 2

Poh =p,

F.+pS=psS; p,S+F=p,S;
Fo=W@y-p)S=hx; F= Do - P)S;
F=F =kx

—, k.
pl p() S >
) E)3h—x_
s 27
ko - (DS + 3kh)x +pOhS=O;

Pt = (py

L PS+3khE V(DS +3khY — 4kp S |
2k

S +3kh—/(p,S + 3khY — 4kp,hS
. .

F=he=2
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¢) Utilizand figura 3, rezulta:
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Fig. 3

PV =p ¥V, =DV, =piVs;
Di=p,=ps V=V, =15

DPoh =p, 4h—x

5

F.+pS=pS; psS+ F=p,S;
kx
F=F,=ke;p =p,- R
kx . 4dh—x
h=(p,- — ;
Po (po S) 3

I - (DS + 4ki)x + p,hS = 0;

o PS4k V(0,8 + 4khf —4kp 1S
2k ’

P g = oS+ 4kn=(p,S + 4kR) — dkp

2
Generalizare:

. DS+ nkh=|(p,S + nkhf — dkp,hs
. .




