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First exam of Mechanics of the material point (physics 1)

Exercise N°1 (06 pts)

The speed diagram of a mobile A animated by a rectilinear movement on an axis Ox is
given by the Figure 1.
1- What are the different phases of movement? Plot the acceleration diagram as a function
of time.

2- Give the nature of movement in different phases. Justify.
3- Determine the distance traveled by the mobile in the first phase using the time equations.

Exercise N° 2 (07 pts)

We consider the system represented by the Figure 2. The mass m: can slide without
friction on an inclined plane making an angle a with the horizontal. The mass mz can slide on
the horizontal plane characterized by the static friction coefficients ps=0.6 and the
dynamic one pd= 0.5. The wire is inextensible; the masses of the pulley and the wire are
negligible.

1- Calculate the minimum value of the mass mi1 for which the system starts moving.

2- For m 1=4kg, determine the acceleration a of each mass and the tension T of the wire.
We Give: a =30 °, m2=2 kg, g=10 m/s 2.

Exercise N°3 (07 pts)

We leave a solid body S of mass m=10 kg moving from a point A located at an altitude
h=5 m without an initial speed and reaches the point C at a speed V.=4.5 m/s passing
through a point B (the frack AB is perfectly smooth and the track BC= 6 m of length is
rough (see Figure 3)). We give g = 10m/s?.

1- Give the fext of the mechanical energy on track AB. What can we say about the
mechanical energy of the system that we are studying.

2- Determine the speed at point B.

3- Qualitatively, represent the forces acting on the mass between B and C. Give the
expression for the acceleration a in this region.

4- Using the variation of the total (mechanical) energy between B and C, determine the
expression for the dynamic friction coefficient on part BC.

B- Give the value of this coefficient and that of the acceleration.
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Corrected type of the exam

Exercise 1 ( 6 points)

1. The different phases of movement and the acceleration diagram as a function of time:
e AV e bl lada oy AS jall Ja) je alida
1%tphase:[0s—4s] a;= v _v@v@ _ 155 _ 55 m/s?

17 At t1—to 4-0 0:25
nd . _ _ v v(2)-v(1) _ 15-15 2
2" phase: [4 s — 465] U= = = e = 0m/s 0.25
rd . . _ v v(3)-v(2) _ 0-15 . 2
3" phase: [6 s — 12 s] 3= T s, T 2.5m/s 0.25
th . . _ A_v _v(@)-v3) _ (-20)-0 _ . 2
4% phase: [12s —20s] a, = N o T e T 2.5m/s 0.25
5% phase : [20s — 26 s] as = v _ 2O _ ((200-C20) _ m/s?  0.25
At ts—ts 26-20
a(m/s?)
X 1.25
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2/ The nature of movement A8 all dxpla

15t phase : [0 s — 4 s] a; =cst>0,v>0=a.v>0=uniformly accelerated rectilinear
movement de jluie phatih o a7 0.5

2" phase: [4 s — 46s] a, = 0> uniform rectilinear movement Akl o 0.5

3rdphase:[6 s — 12 s] a; =cst<0,v>0=a.v <0=>uniformly delayed rectilinear
movement bl patilh o o 7 0.5

4thphase:[12s —20s] a, =cst < 0,v < 0=>a.v > 0> uniformly accelerated rectilinear

movement de jluie pllatilh o a # 0.5

5t phase: [20s — 26 s] as = 0 m/s? niform rectilinear movement dalaiia 2 ~0.5

4/ The distance traveled by the mobile in the first phase using the time equations

Aoia 3l ¥ aleall Jlasinly 4 jall 1Y) Als jall L avead) Lgaay ) Al
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x(t) = %atz + vot + xq 0.5

d=x(t)—x0=%at2+v0t=%*2.5*42+5*4=40m 0.5
Exo2 solution (7 points)

DAS all 8 il oy Lelal e Gl Mg S (5 jaall dal) /1
The minimum value of the mass m; for which the system starts moving
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We apply the first law of Newton
For the mass m: :my A Ja) e

Zﬁzﬁ 0.25

Pt fetNp+T =0 025>, o0 oy . 025

fs = usNz = ps myg 0.25
For the mass m1

iy ALK da) o

Zﬁzﬁ 0.25
. —T +P,=0>T =myp.Sinfyg
P,+T +N,=0 0.25 = 0.25
1 1 Ny — B, = 0= N; = mypin. €0SOg

. s 0.6%2
s Myg = Mymin-SINOG = Mmypin = ’;i:lrg =—- =24Kkg 0.25
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Determination of the acceleration a of each mass and the tension T of the wire.
ran clialipall Julu) ol gakaty

We apply the fundamental principle of dynamics

1
4 Yy

B T.{',_: )
T f
- I‘T'I-zl| - : =

P, ¥

Y

;mzz\l'\ﬁ\‘_;s
F=m,d 0.25

T —fa=myuya=>T =f;+mya

P+ f;+N,+T =mya 0.25 = N, — P, =0 N, = myg 0.25

fa = talNy = pg myg 0.25

tmy ) e

Zﬁ=m15 0.25

_ . —-T +P,=ma=>T =m,.Sinfg—m,a
Pi+T + N, =myd 0.25 = 0.25
1 1 mla Nl_Py :O$N1 =m1.COSQg

fa + mya =my.5inlg — mya 0.25
Ug Mg +mya =m,.Sinfg —mya 0.25

(my,+my) a=my.sinlg — u; myg 0.25
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my.Sinfg — ugmyg 4%0.5%10—0.5%2 10
a= =

= 1.67 20.25
(m, + my) 6 m/s

T = pugmyg + mya=0.5*2*10+2*1.67=13.33 N 0.25

Exo3 solution (7 points)

1/ The text of the mechanical energy on track AB:_tuall e 4SS0l Akl jai

AEy, = Ep(B)—En(4)
AEy, = (Ec(B) + Epp(B)) — (Ec(A)—Ep,(4)) 0.75
AE;, = AE¢ + AE,
AE, = W;—W; =0
i s Lol Ll oy g ) Al ) Banilly Al 8L e s
we can say that the mechanical energy is conservative. 0.25
2/ the speed at point B Bakal & & jaiall de ju /2,
E,,(A) = E,,(B) 0.25
Em =Ec+ Epp 0.25

E,(4) = %mvj + mghy,ll 0.25
En(B) = ~mv + mgh 0000 0.25
Ona Vy = 0 (Ec(A) =0 ), hs=0 (Epp(B) =0 0.25
%mvézmghA = vp=+2g9.hy =V2x10%5=10m/s 0.5
3/ representation of the forces acting on the mass between B and C C 9 B ompuall es figal 558l Jiai /3
' N
T
0.5
-the expression for the acceleration a a g bl 3 ke
Y Foe = md 0.25
P+N+f,=md 0.5
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ox: — f; =ma..(1)

oy: P —N=0 05
=>P =N=mg

fa = uamg 0.25
a=—ugg 0.25
Cpd Soall Sy Jalaa s 5le sy C 3 B o 2SSl Al & el Jlesids /4

4/ the expression for the dynamic friction coefficient on part BC by using the variation of
the total energy between B and C:

e 54k giaa e (5 8 Alea Ll

We have a set of non conservative forces then.

AE, = Wfd =—f;*BC=—-uymg+BC 0.5
1mvz—lmv2 = —uymg * BC 0.5
2 C 2 B — nud g "
2 2
Vp—V¢
vg_v§=_zﬂd*g*BC$Md=zg>k—]3(: 0.5

.a &Jmﬂ\&géhsjud é);j\ AW Jalae 4 /5
the value of this coefficient and that of the acceleration.

vE—v2 102 —(4.5)?

Ha= e = —rroe— = 0665 0.25

a=—uzg = 0.665+*10 =—6.65m /s? 0.25



