University of Biskra

Faculty of Exact Sciences and Natural and Life Sciences

Department of Material Sciences
First year 2023/ 2024

5Suw piand dasa dzala

sliadl g dxball a sle 5 d880ll o slell A0S
salall o sle and

2024/2023 s Al

04 Agguagi s o1 gl

Physics 1: Directed work 04

Exercise 01

Consider a helicopter moving horizontally in
a straight line at speed v. The blades of the
helicopter, of length L, rotate at angular
speed @. We are interested in the movement
of point M located at the end of a blade (see
figure below). We define two frames of
reference: the first at rest R(0,7,j) and the
second R, (4,1,)) is linked to the helicopter.
Data: we will take the characteristics of the
GAZELLE SA341 helicopter: L=6.0 m;
a=378 rpm (revolutions per minute).

1. Calculate the angular velocity in
rad/s?

2. Using the velocity composition law,
express the velocity of point M in
the absolute frame R(0,7,)).

3. Find the velocity of point M in the
absolute frame R(0,7,j) by
directly deriving the position
vector?

4. Determine the maximum forward
speed of the helicopter in km/h
knowing that the speed of point M
must not, at any time, exceed the
speed of sound (Cs=340m/s )?
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Exercise 02

A material point M moves along the axis
(OX1) from the point Mo (OMoe=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. Calculate the relative, training and
absolute velocities of the point M at

the instant t=3 sec?
2. Calculate the relative, training,
Coriolis and absolute accelerations
of the point M at the instant t=3 sec?
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Exercise 03

A circular disk with radius R and center A
rolls on the axis (OX) with a constant
angular velocity @ and without sliding. At
the moment t=0, a point M of the
circumference of the disk applies with the
point O.

1. At instant t, what are the components of
point M as function of @ and R? Deduce the
nature of the trajectory?

2. Calculate the absolute velocity, the
relative velocity, then the training velocity
for point M?
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