
1. u(x) = axx + bxz + 40(b) 0)

a) Fu = - u((x)

u'(x) = 3ax2 + 2bx

u'(0) = 0

Fulu) = 0 v) particle is in equilibrium

b)

u(x) = U(0) + u'(o)(X) + U"Co) Xz ...

/I ! 2

No

U"(x) = Gax + 2b u"(0) = zb

> U(X) - No + bXz

C) F = - u'(X) = - zbX

my = - 2bX

i = = zbx

w = j2b/m

vo = XoJk/m
2.

-minin 7

Fd = - bu

a) my = - by = kX

my + by + kX = 0

x + vx + wo2x = 0

b) X(t) = Ave
- Vt/z(os(wt + 0)

x(+) = -

(Aoe
-V+

(os(We + 0) - WAve
- Uti sin (we + d)

(I) X(0) = AocosO = Xo We assume very V/2 Wo

light damping
-

(I) X(0) = -

LArCoSQ-WASin : Xo = W
w = (woz - vz4

Wo

Ao)- UcoSQ-Wsin) = Xo - Asin

Il Il
V/z Wo W Wo

approx to be zero approx to be 1

= (i) AosinO = - Xo

(1)2 + (11) 210220320 + Av Sin = Ao2 = 2Xo2

F Asin = tanD =1 Ok

3) Eo = EKXo2 + E Mroz = EKX02 + EMX0 = kX

Xc 2= Ac/2

Eu = KAo"2



3.
K M IC

-un ·mour) Focosut

Fd = - by

a) 12 Wo

b) Wo = j22m

b ~ JE · zm = J2k .

m = J8k

b < /8km

b) my + by + 2kX = Focoswt

= + vx + woX = (Fo/m)coSt

1) Standy State : x(t) = Alw)(os (We- 5)

-> Alw) = Fo
=

Fo

m/(Wo2- w22 + Vwz mJ(2k/m -wi) + (bw/m)

S(w) = arctan (Uw-we) = arctan),be-un)
al P(w)

Plw) =
2" For

2m ((Wo2
- wil2 + w<pz)Emax -

--------- Pmax = J(Ws) = w Fozy

" Im wo o =Fr"i .
w

1212/m Wo J 21/me

- blem Il + b/2m

↓ 2k/m
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m

9) mxi = - k , x, - kz(X, - xz) = - (k) + kz)x , + kex) (1)

Mxz = - kz(xz - X, ) = k, Xy = kzx , = (k , + 1)xy()

b) a) = Xi + Xz

42 = X1 = Xz

(I) + (I) : m(x + (i) =

mak-
m

(1) - (11) : m(X - (z) = mai = = k , x) - 2k2x, + k , xz + 2k2X

=
- (k , + 2kz)(x1 - Xz)

= - (( , + 2kz)92

ii = - (k) + 2kz)a
m

general Saln to> = - wix : x= Acos(wt + 0)

!
2) 9 , (t) = C, Cos (w , t) W . = JK , /m

92(t) = (2(0)(wz + ) (z = f(k +2kz)/m

d) X1(91 + 92) = E (C , CS (Wit) + Cz(os(W2 +))

x2 = (91 = 42) = E (CI COS (wit) - (z(s(we + 1)

e) Wi : (2 = 0

x1 =

EcosWit Y
Same amplitude & in phase

X2 =

& cos wit

wz : < = 0

= Goswet
same umplitude a Phase differenceo a

& Cantisymmetric


