Solution RATIONAL MECHANICAL EXAMINATION 17/01/2026

Department: 2nd Year ST Duration: 1h 30 min
Solution Exercise 01 : (6 Pts)
S,

§ (1 Pt)

.

§ D y

% " x
At point B:
Tis+Q+P =0
Equilibrium equation:
YF/x=Qxsinf—Tyz Xxsina =0 1) (1,5 Pts)
YF/y=QxcosB+TysXcosa—P =0 ) (1,5 Pts)
From equation (1), we get:
T, = QSmE _10xsin60 _ o ey 3) (1 Pt)

sina sin 45°

Substituting equation (3) into equation (2)
P=Qxcosf+Typ xcosa=10 X cos60° + 12,25 x cos45° = 13,66 (KN) (1 Pt)



Solution RATIONAL MECHANICAL EXAMINATION 17/01/2026
Department: 2nd Year ST Duration: 1h 30 min

Solution Exercise 02: (6 Pts)
ABO = AOB = ¢

The coordinates of point M are denoted by x and y.

X = OP = OA cosg + AM cosg = 0,3 cos 2mt ___ x% = 0,3%cos*2mt (1 Pt)
y =MP = MBsin ¢ = 0,1sin 2mt 7 y?=0,12%sin%2nt
Ya
|
i
2 2
We have: =2 =1 (1 Pt)
032 012 0,3 =x
f - — i e — h.
The trajectory is an ellipsis with center 0.
10,1
V,=x=-0,6msin2nt v, = y =0,2m cos 2mt
(1 Pt)
V= / v,2 +V,? = m/0,36 sin? 2nt + 0,04 cos? 2mt
a,=x%=V,=-1,2n?cos 2mt a,=y =V, =-04n’sin 2nt
a = m%\/1,44 cos? 2wt + 0,16 sin? 2mt (1 Pt)
Attime t = 0 x=0,3 y=0 (0,5 Pt)
V.=0 v, =0,63(%) V=V, (0,5 Pt)
m
a, =-11,84(%) a, =0 a=a, (0,5 Pt)

cos(V; x)=0 cos(V; y)=1

(0,5 Pt)

e




Solution RATIONAL MECHANICAL EXAMINATION 17/01/2026
Department: 2nd Year ST Duration: 1h 30 min

Solution Exercise 03 : (8 Pts)

(1 Pt)
ZF:6+RCD+RAD+RBD

Equilibrium equations:

Y F/, = +Rup cos 45°—Rp cos 45° + 0 = 0 (1) (1Pd

D F/y = —R¢p cos 15°+R,p sin 45°cos 30°+Rg, sin 45°cos 30° = 0 (2) (2 Pts

Z F/, = —R.p sin 15°+R,p sin 45°sin 30°+Rg,, sin 45°sin30° — Q = 0 3) (2Pts)

De I’équation (1), on tire :

R,p = Rpp (a)

Remplagons 1’équation (a) dans 1’équation (2), on tire :

sin 45%cos 30°

Rep = ZRAD—,, (b)
cos 15

Remplagons 1’équation (b) dans I’équation (3), on tire :
—2R psin 45°cos 30°tan 15° + 2R, sin 45°sin30°-Q =0
2R ,psin 45°(—cos 30°tan 15° + sin 30°) = Q

Q

R =

AD ™ 2. sin 45°(—cos 30°tan 15° + sin 30°)
Ryp = 10° =2,64103 (kN) = R

AD ™ 3 5in 45°(—cos 30°tan 15°+sin 30°) ’ BD (1 Pt)
RCD _ ZRAD sin 45°cos 30° —2x2 64X sin45°cos:‘)30° — 3,35 103 (kN) (1 Pt)

cos 15° os 15



