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P A YA Ax"e
Bxorple  Sewe Xy - dxy 4+ 3y = Axte” Agpied Anal,

CSatukion: ¢ Sowe  xiy - Bxy + 3yt @

G4 = x ﬂw%\‘-of\xs Egn. M+ (-311)m+3-Q
m:-Um+d = Q
(m-D(m-3) = @ M, =4 m, =3

4= cx + CX? .09, = Xx - T A

() Fd a potiicuriarc Soluton Ye

Noriation ofF Potameters !

Qe = Uy, + Uy, | U' - %— : U, = _\a_/f
wW=1| 9, 9, D | x Xx* = 2y3_ x> » 2r3
S I
w,:| @ 2, | D |o x* | = -dx®e*
| $txy 9, \ Acfe™ 3x*
W, = | 9, ) } 5 ) x © ) I e
Y Sy ( a2xte®
0' = W, = -dxfe* > -x'ef
W 2
SU: = -5 xe dx —* (intearation by Pars, dwice) —* -x*e* , dxe®. 2e*
Uyt = Wa = Axle: = de*

w **

25e*dx = 2e*

(N
C
N—

11}

Ao = dxc’ - Axe”

() The Qenerat Satukis
4 = Cx + Cx? + Ax'e® - Qxe™
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?3-8.‘ Free undemped motion
md'x = -Kx

de*
M d'x

Apptied fnar.

Simple Natmenic mMedion

x o, -E—l:@ : X' 1 Wwix = @
XCLY = C Coslutd + CoiSin(wh)
Grapn
x(¢y = R <. Cos (wt) + <z Sin (WL
= RN
oy G = C, Cos ¥ = <o
c

=> /ct. c, {5'4\ cCos (we) +

xX(eN = /C.‘*C,_" Sm('S* wi)
A = Ct+C," — omplitude
g ~ Phose ot\%\e

X&) = Rsin (% & wr)

A - amptitode

Cos Rsnlwt) )

% - Phose anqe



2.Q.1 Free c‘.o.mpeé Moton

d
AOMPI(\s Gorce = B ?—:—- (+\\e Cose ) ‘-g_-_ -o

New:?n's Second Lc:!w . o)

x x

m dé‘ = ~-KRXx - ‘a—e_ Vv x
d°x 4x =

m 2£u + de * Kx @

dtx B dx 4 = : ME

G Y R Ge twr T @ ey Xre

‘t : ° B

32742&4%4w‘r =@ '-7‘=%n

szt:an\ EZUa.-hoo 1 W= IT:‘

M? 4 2NM + ot s @

M -zxm/(m)‘-uw‘ = AT /A% 0t

2

(1) M-w? > @ / (F 3 lorqe  (when compoced with K )

Overdamped
XLy = C.e,(-k*m )£ . Cze('?‘ “AJres ) 4
K“) - e—f’t(c‘ em + Cl e’m >

(I)?k=w) M, = M, = A
Crebically é.amped
I(é) - C‘e-’)-k « Cz e‘?tk

(T) * -wt ¢ © , undecdamped (B 5 sman)

x> = ™fc, cos (Viwr &) +(Co s (R £ )



Fxampre (0uerdo.m\>ed trotion )

A Moss "‘-’9?3\““3 16 pounds Sicretches a S\’tm3

4 Feet. PfSSucn:N) e «:‘ompn\<3 fecce Numer: cally

Cgvat ‘o 3 dimes dne nstantroncous Ue\oc:kﬁ
octs of  the  sgstem. Determine  the eguoatmn
ok Mot n & dhe Mess s Witialty f{eleased

Fom fhe e«Zo:\:b‘:um posHan Wit on

Ue&oc:if:\’ ofF 2 s

Soluton m da:i + B% A - ©
X(w) =@ y X'wy = -3
Hoowes Constanx K : F = Ks 3 6= y.u,
P =2 C&ampmg) Force %% )
LB S

F‘ux:l:&fb Ezt-)a-\'fot\ . Mf- s AM t 8 = O

ZX" + 3x' 4 He =¢ | X)) =0, ¥€):-3 !
x

Lpwed

t

.
- - - -— .- — — — - .- - - - .- -— - - " - - - -

(MeDI(Me) =@ 5 M, = -2 M, -
x(€y = c.e™ « G e
x(4) - -2c.e** - uc, et
x(e) = @ > <.+ o = G-
x(@ = -3 -2¢, - uc, = -3 C, = 3/, C.e-3/3

I(J{S '3/.’1 e-:é + 3/1 e-"t 5 lthe Solodzan



P -2 .. ..

" o+ Ix' « WX = @ X(o) = @ 3 )C‘C@) =

Me UM+ g = o

M=y it om = _ut [ = -2% 2«

a L

-at Yy
X¢e) = C. & FcCosC2td + C,e ™ s (24)
XCe) = @ C, + C (e =@ = C =@
X'c) = -3 Xty = C, e *€ sin (24
x> = -2C,e M sin(2t) « €, e 2ces s

x@) = -3 5 @+ A, = -3 ¢, -3
X(E> - _3/2 e’z'eS:r\(ﬂl:) 75 the Sotulen

s Ll)c‘ <+ 8 x o= @ Cﬂux;\:o% e_iua,-h’cﬂ\ I = e
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Nou. 3 [ (7
Extecnan focce $4) - 3 Appried Qoar.
Newion's Second Low - %
dtx dx
A =(;H>c— Pae +5m
festor: “‘\ F <9 Jamp Ny F e xXternal
d'x dx_
MG « Bae + ke =§u)\
Example:  ( From ouerheod )
tx dx
Solution - n dd,gs + B at ° ‘;x = Sy “
r
(&amg;“a) (re.s&or:“) (exkcn\“\)
K: MHooues Law  F = ks =Ky k=t
B. B-4y
, w4 {
m: S * 3@ -8
34y - %—2—5—.«-(“
Y ty
/3 dd,{_: + ‘/Jld%é + X = 65/56 S'.n()(:))
INC: X(e) = 37z | ¥ (O - o
Sowe the IVe
T
! %*4%»81 = gs“(l) 3 x(e)=3/7)Xi0)=®
[T—)); Sewe the arsociated home eg n -
| X' « Ux' * 8x = © <)C=8Mk) ANy

ME s+ UM+ ¢ =@

M= - LT 4% 4)s) - -hE - ;—D -2t 2

2 (> a

O
- i 2
(5: eat(C.Coski + C25.n24) :

¢




(I) Find a porsicoley  Solution  Xp -
Xy = Bcost + PBsuwnt
X, = -Ps:ind + Pcost
X" = -Acost - ﬁs'-ni
Xe" + 4Xp' + QXp = %5— st
(-Acost - Bsind) + H(-Asind + Basd) + B(fcosd + Bsnd) = St
-A+ 4B + 30 - B=t, A- Uy

-B - U + 86 = 5_55— (om:ited)

Xe = -4/7Cosd + St

(m) The qeneratl  Solotion
X = e-:t (C' Cos Q4 + CzS‘.h2t> - u/"? Cost . <:nt

(zue): X(w) - 3lig , x(e) = @
(@) - 3 = e°(c,,|.+cz.¢§ -Y i = 3/9
. - ”/!7 = Y2 DC =\
X' = e (Cicosat + Csn2e) + © F(Lgcsinll L 2C,cos24)
s Y9 gnd « sk
() = @ => -2(¢€. «C,-0) +eo°(-2C -0+ 2C 1)
s 0+l = @
-dladc, 4l =0 , 2T =1 C, =Y,

' &
X = e"tffosau s asin2t) - /’-7 Cosk  + Sipt

s the  sotution.



