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Physics 1: Directed work 03
Exercise 01 0lgp s
The time equations for a material point M ChilaaYh M dgale ddadil 4 3 ¥ alaall ans
are given by the following Cartesian Al 45,18l

coordinates:

x(t) = R cos(wt)

y(t) = R sin(wt)

z(t) = hot

Where R, h , and @ are positive constants.
1. Rewrite the time equations for the
material point M in cylindrical coordinates
and deduce the nature of the trajectory?
2. Compute the velocity and acceleration of
the material point M in Cartesian and then
cylindrical coordinates?
3. Prove that the angle made by the velocity
vector with the horizontal plane (Oxy) is
constant?
4. Compute the radius of curvature?

x(t) = R cos(wt)
y(t) = R sin(wt)
z(t) = hot
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Exercise 02

In spherical coordinates, a material point M
moves on the surface of a sphere of radius R
according to the following parametric

equations:
¢ = w.t?

Where @ is a positive constant.

1. Based on the expression of the position
vector in spherical coordinates using the
unit vectors (u,,ug,u, ), find the
velocity and acceleration of the point M.
Compute their magnitude, then deduce the
normal acceleration?

2. Based on the expression of the position
vector in Cartesian coordinates using the
basis vectors(z ~,j ",k _ ),find the velocity
and acceleration of the point M. Compute
their magnitude again, then compare them
with the results of question 1?

3. What is the trajectory of point M and
what is the nature of its movement?
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Exercise 03

A material point M moves along the axis
(OXy) from the point Mo (OMo=1 cm)
without initial speed according to a straight
motion with a constant acceleration
a=2cm.s2. The axis (OX1) rotates around the
axis (OZ) at a zero initial angle and with a
constant angular speed @ =d@/dt=2/5 rad.s*
1. Compute the relative, training and
absolute velocities of the point M at
the instant t=3 sec?
2. Compute the relative, training,
Coriolis and absolute accelerations of
the point M at the instant t=3 sec?
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