i sull agdedl s bSw uads Loaxs dzal>

.

50 Lol 93_1_; P.ux_f) u_‘) g g5l JLA_CXH
98l y 09 O g0 3_;”,_31_1_“3_3\_‘&_“ Q|j|‘}_3_z?!| 20 Lo

(o - ol s 1 Aladedd)

@'U’é\l <Yl g
CrElSEa ol G jlall O (21 G
acos(aw,t) +bsin(w,t)
ccos(apt + )

¢ Cul il A8l aa

Crtlaiy) cpda 8l o) e 13) £ Alialal) Y alaa) Ja aa ) s Alaldt) e aleal) - 320
X(0)=4,%(0) =0 : b LS L

Blaldia pe 3 ya Gl ) i) e et Aaliales Adalaa -]
X+4x=0

(L_q.\s;'“" JA&S) Baaldia 3 ya Gl ) Ya) e et Alialdl dalas -2
X+4x+5x=0

(C); .J.A\AS) Bldia 3 ya Gl ) ) e et Alialdt dalas -3
X+4Xx+4x=0

(@M&)zm&asﬁg\j\ﬂj@pm” Aldt dalzs -4

X+5Xx+4x=0

:3 G
ﬁﬂM\,bﬁ&ﬂ)ﬁ)XOJ‘ML@—U‘}j@é}uﬂ ot K Ay e Gyl iy m ALS glas
~_Q s C“‘ﬁ” die Al

(025 oy (ye Ve lail)) Xof2 it Al 4sd () 5S35
AL ) gindl 8 A g el AL 48yl Jlexinds Gl

14 (sl

Al JESU (hid) « Lagrange” gel8Y Aldlaa aa
ity LS o) lgiills i e o JS S 2xy

A AaalS)) A8l Cadn) Ll b paiaall Al A8l 5 jle Jarius 5 53 1 JSSEY) ksl
O L A8 gall A1) CVURTLLY) Cada aa ()53 2ie) Gl ill Ailay) AUt o ) (S
(Aol AaalSI) A8 5 e

M. SLIMANI 2024/2025



%‘//’ A o
s
=k
>3

i
L

38

x

7////,7// e

] k () € R0 -

F(O) ‘ u—'

e

5085 4085

WA

—

-

M. SLIMANI 2024/2025



Mohamed Khider University of Biskra Faculty of Exact Sciences
Directed work in the Department of Material Sciences
Vibrations subject Second year Materials and Control

Series 1 Mathematical - Physical Recall And Lagrange equations

Exercise 1: Show that the following two expressions are equivalent
acos(aw,t) +bsin(w,t)

ccos(ayt + @)

Find the relations between the constants?
Exercise 2: - Differential equations: Find the solution to the following
differential equations? If you know that the initial conditions are as follows:
x(0)=4,%(0)=0
-1A differential equation expressing free, undamped vibrations
X+4x=0
-2A differential equation expressing free, damped vibrations (light damping)
X+4X+5x=0
-3A differential equation expressing free, damped vibrations (critical damping)
X+4x+4x=0
-4A differential equation expressing free, damped vibrations (heavy damping)
X+5X+4x=0
Exercise 3:
We attach a mass m to a spring of constant elasticity k, it is pulled
from its equilibrium position by an amount X, and left free, calculate
the velocity of the mass at the position where the spring elongation is
Xof2, starting from the equilibrium position. Using the energy method
studied in previous years?

Exercise 4:
Find the Lagrange equation (only), for the following figures: After writing both
the kinetic and potential energy expressions
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