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II Xz = ✗zlt) ;
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• ×, = × , (t ) = coordinate of m, from left wall

✗
a- = ✗zctl = Coordinate of me from left wall

✗s= Alt ) = coordinate of m, from leftweall

• Li
,
la . Ls , La , ↳ = Original lengths of springs (Given )

clearly • Lg -1 ↳ = ↳

° Lit Lz -1 ↳ = L

o ki
,
ka
, Ks

, Ku , Ks, Ks = spring stffnerr ( Given )

• me
, my , my = manes ( Givan )

° Displacementfmarres
" = " " ↳

§
"^" " " " = "

"
" "" = " + ↳

Xylol = Li + Lz 1- Ly
Yz = Xz - (L , 1- Lz )

Yiiyz, Y} are displacements
Yz = ✗

g- ( Li -112 -1 4) of me, ma , Mrs £0m

original position of these

moper .



Problems!1 : let

° K, = Kz = Kg = kg = 1-
, kg = Kg = 2

-

° My F- 1 , Ml = Mz = 2

Find characteristic solution for Yi . Ya its .

Problem 2
-

: Consider initial conditions

91101 = Yz to ) =Yg 107=0

¥410 ) = a , dY2
(o ) = b i dY¥ to)=cF-

Fix 9=1
,
b= 2
,

C = -1 .

Find complete solution y , / Yzis , that satisfies the

initial condition .

° Derivation of equations for Yi , Yz , Yrs .

(A) mi 8 , = change in length of springIF
→→f, = Xi - Li = Yi

ti⇒

82 = change in length of spring 2¥
= ✗

,
- Li = Y ,

S
, = change in length of springs

= ✗2-✗ ,
- Lz



= Yz -14-142 - (4-1/4) -42

= Yz - Yi

fond Fi = - K
,
S , = - Ki Yi

µ
'/ 8370

spring } i.milFz = - k&8 ,
= - 1<291

pull
Fg = kgsz = Ks (Ya - Yi) i. e. F, will be

the

/
'1$, so

springs will push
i.a F
,
will be

- ve

Thur from conservation of linear momentum

Mi dd¥-, =
- Ki , - kzyz -1kg ( Yz -9 , )

'

.

'

y
, : ✗ , - l , y dy , DX ,

a-
=

F- , dde¥=dd¥

A midµz=-(ki-KztK3)y,-1#
(B) mz 8g = X2 - X, - Lz = Yz - Yi

84 = Xz - Xz - Lg

E→m→% = Yg -1 41-121-14
→ Fg

- ( Yz -1 Li 1- L2) - Ly

7 84 = Yg - Yrs



86 = 4- ✗2) - L
,

= Li -1kt ↳ - 1921-4-14) -↳

⇒ 86 =
-Yz

Fg → if Ss 70 , F, 40

Y f, so , Tj 70

Fg = - kg 83 =
- kzlyz - Yi )

Fg → I 8g > 0 , Fg > o

'f 84 50
, Fg so

Fg = Kg 8g = Kg 19g -Yz)

Fe → if so > o
,

Fo 70

I do so , Fo so

1=6 = kg 86 =
- ko Yz

I

m2%z =
- ks 192 - Yi) -1 kg IT, - yz) - ko Yz

d¥y
,

It

¥ mk-ka-ks)Yz-kqY2÷=#



(C) My 8g = Yz - Yz

85 = ( L- *, ) - ↳
Fg →☒→ Fb

= L - ( Yz-14 1- Lz -14 ) -Lg

785 = - Yg

Fg → f 84 7° / Fe <° J→ Fg = - kg 84
= - kg ↳→2)

Fg → if 85>01 1=5 > °

} , Fg = 1<585 = -1<53

if Sa so , 1--5<0

So

my d¥_z =
- kg 193 - Yz) - ks Y ]

Combining
(1)

systemofandordeslimasODEsddy.az= _""m+Y y
,
+ ÷

,

yz

ddyz
*

= Im
,

Yi - )
yy + ¥293

dty
,
= ¥92 -lk4-L.LI#yg,..,.,,....naig,.,...,....,......,..

(2.) dµ¥(01=9 , d¥4o)=b , %=(o)=c



sewndpuoblemsetami-desa.IE/.n---.:i )
%= = Au

1. find characteristics solution

d. Let a
,
b such that

alot : (f)
find complete solution satisfying initial condition

um -

- I ;]
I. Inversepuobtem Suppose uli) = (L )
find a

,
b from solution of (2) such that

um -

- I :)
We are solving for initial condition of a band

0h observed value of u at t=1 .


