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Exercise 1: (06 points)

1. Starting from the Definition of the uniform rectilinear motion, find the time equation x(t) of URM
(02 points).
2. The expressions of the two unit vectors in polar coordinates u, and i, in terms of the unit vectors

zand j are:
u,= cosOi+sin@j
Uy = —Sin@i+cosOj

Using these relations, express velocity and acceleration in polar coordinates (04 points)

Exercise 2 (07 points)

A material point describes a trajectory in space characterized by the following equations:
X(t) =R cos 0(t) y(t) =R sin 0(t) z(t) = h 0(t)
Where R and h are constants.

1. Find the components of the velocity and acceleration vectors in Cartesian coordinates.
(02 points)

2. Find the components of the velocity and acceleration vectors in cylindrical coordinates and
determine the magnitude of the velocity vector. (03 points)

Assume that 8(z) is a linear function of time, #(1) = wt, where w is constant.

3. Determine the nature of the trajectory (Without proof). (01 point) (01 point)
4. Calculate the time at which the material point reaches a height z = 5h, expressed in terms of ®

Exercise 3: (07 points)

A mass m = 5 kg is placed at the top of an inclined plane at an angle
a With respect to the horizontal (Figure). The coefficient of static
friction between the contact surfaces is us = 0.4, and the coefficient
of kinetic friction is g« = 0.35. (g = 9.8 m/s?)

(01 point)

1- What is the maximum value of the angle « that allows the mass
to remain stationary at the point where it is placed? (03 points)

The mass m is pushed downward with a constant force Fi= 7 V.

2- What will be the acceleration of the mass m? (02 points) Figure

When the mass m reaches the bottom of the plane, it is pulled upward
with a force F2 = 40 . GOOD LUCK.

3- What will be the new acceleration of the mass m? (1 point) ELBAHI. 2
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