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lere MI Mécanique du point matériel
Exercise 1:
Two masses m;and m,are linked by an inextensible wire which passes through a pulley of
negligible mass and fixed axis. The mass m;slides on a non-smooth inclined plane which
makes an angle a = 30°with respect to the horizontal knowing that the static and
dynamic friction coefficients are respectively u; = 0,7and py; = 0,3. We will take g =
9,8 m/s*and m; = 1Kg.

1. Calculate the minimum mass my,,;,that keeps the system in equilibrium.
2. We now take the mass m, = 1,5 Kg. It is released, without initial speed, from a
height h for a time of 2s.
a) Calculate the accelerations taken by the two masses.
b) Calculate the height h. Deduce the velocities of the fwo masses when the mass
m, hits the ground

Exercise 2:

A block of mass m;assimilated fo a material point can slide on a horizontal surface with
a coefficient of dynamic friction. u;One of these ends is connected by an inextensible
wire of negligible mass passing through a pulley of negligible mass connected to a second
mass m,. We apply a force of modulus Fand making an angle 6with the horizontal. Find
the accelerations of the two masses.

Exercise 3:

We consider a stationary truck with a lowered dump. We place a mass brick on the
dumpster m = 3Kg. The tfruck gradually lifts its dumpster. The static and kinetic
friction coefficients between the bucket and the brick are respectively us = 0.6and p, =
0.3.

a. Calculate the limit angle ayof inclination of the skip relative to the horizontal
to cause the brick to slide.
b. If a = 45° determine the acceleration of the brick. Take g = 10 m s™2.
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lere MI Mécanique du point matériel
Exercise 4:
A body of mass M is connected to a body of mass m = 2 kg via an inextensible wire
of negligible mass. A spring K=150N/m of negligible mass is attached to the mass m and
to the wall.

1°)- In the case where we neglect the friction of the mass m on the horizontal plane,
literally calculate the acceleration taken by the system as well as the tension of the
wire.

2°)- Since friction is no longer negligible and the spring is not stretched, what is the
maximum value of the mass M to be suspended so that the system remains at rest? The
value of the static friction coefficient is ps =0.8

3°) - We now take a mass M=3 kg and the spring is stretched by 10cm , calculate at
this position the acceleration of the system and the tension of the wire knowing that
the coefficient of dynamic frictionis nd4=0.25 .
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