Answer on Question #74059 — Math — Differential Equations
Question

A tightly stretched string with fixed end points x=0 and x=1 is initially in a position given by

Y=Y, sin{lﬁ] it is released from rest from the initial position. Find the displacement

y(X,1).
Solution
o’y 0%y
The equation of the string is ra =c’ o @

Let y = X(X)T(t)

X is a function of x and T is the function of t.
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Similarly we calculate o and we get
X
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Putting into equation (1), we get

XT =c? TX'
1T X
- -2 _K=(-p? sa 2
T "X (=p%) (say) (2)

Using by separation of variable we solve these two cases separately

1T 2 X 2

= — =- and — =- 3
pra P X P ®)
T =-c?p’T and , X' =-p*X

D' =+pci and D=+pi

T =C,coscpt +C,sincpt X =C,cos px + C,sin px
General solution of equation (3) and put into equation (1)

y(x,t) = (C,coscpt + C,sin cpt)(C,cos px + C,sin px) (3*)



Given boundary conditions are

y(0,0)=0 , y(I,t) = O(Zj -0, y(x,0)=y0sin3(lﬁj (4)

t=0
Appling boundaries conditions in equation (3*)

y(0,t) =0 = (C,coscpt + C,sin cpt)(C,)

So C;=0

Equation (3*) will become y(X,t) = (C,coscpt + C,sin cpt)(C,sin px) (5)
Again y(I,t) =0 y(x,t) = (C,coscpt + C,sin cpt)(C,sin pl)

sinpl=0=sin pxz

We get p:(lﬁj nel

Hence from (5) y(x.t) = (clcos”T’ZCt +C,sin ”I—”Ct)(c4sin %)

oy nzct N 7zx
(&j {(Csn I +C, cos )(Csn I )}

Att=0

(ay) 0="% [C C,sin —)} hence ¢, =0
ot I

Hence
y(x,t) = [(C1C4cosnl—ﬂ0tsin nTﬂX)} y(x,t) = [(bncosnTﬂCtsin nl—ﬂx)} hereb, =C,C,
Most general solution is

y(x,t) = [Z b, cosn—ﬂCts n%)} (6)

- san(3): [§ et

Yo :%(BSin%—sin 3lﬂxj blsmllﬂx+b sin ZIﬂX +h,sin——+.........

Comparing and we get



Finally equation (6) will be

3 . .
y(x,t) :{ ZO cos ﬂICtsm n:ZX —~ %cos@sm 3I—ﬂx}

which is the required displacement.
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