Answer on Question #50907 — Math — Differential Calculus | Equations

a) Given:
differential equation x°p® + x’yp+a® =0

Task: Solve it and also obtain its singular solution, if it exists

Solution:
d d?
we understand that p=—> p’ = 2
dx dx
so Xy"+x’yy'+a’=0
3
yn + X yr + a_3 — 0
X X
L A(y) At : . _ _
y My +F:0 is a nonlinear differential equation

It can be solved using power series.

dy )’ d

Other case is Xg(—yj + Xzy—y+ a’=0
dx dx

D= x4y2 _4x3%3°

dy —x°y+4x*y*-4x’a’
the solution is detrermined by d_i = 4 \/ Xy = —Xxy+/x°y’ —4xa’ |

Let xy=c where ¢ =const
, C , 2C
then y'= —z VT
we obtain
—%:—cir\/c2 —4xa’
X
this solution is singular & Xx=0

b) Given:
d? 1
El (d—xg') = Py~ Wi
W is beam uniform load
P is force
E is the modulus of elasticity
| is the moment of inertia

Show:



that the elastic curve for the beam with conditionsy =0 and dy/dx =0atx =0, is
W (1 - ch(nx)) . Wix?

givenby y = B P
where n® = —
Solution
w w
"=——ch(nx)+—
y 5 (nx) 5
then our equation will be
El (——ch(nx)+V—V) WW L ch(m) + 2WX —%WX
_WEI ch(nx) + EI :WEI _WEI ch(n)
P P P P

converse to identity
W (1 - ch(nx)) N Wix?

is the elasti rve for th m
Pn? P s the elastic curve for the bea

SO y=

c) Given:
du d%u

du_,du_y
at o ()

ul,,=0
)

ul,s=0

Ul o= X 3)

Solution:
(2) are homogeneous so we use Fourier Method
Step 1

the partial solutions of (1),(2):

u(x,t) = X(x)-T(t)

(1) = XT'—4XT =0

T X"

= = —A = const
4T X
X"+ AX =0
1) 1=0 < X=ax+b
X(0)=0 b=0 a=0
@ = X(5)=0  S5a+b=0 b=0 = X=0

2) 1>0
the characteristic equation



p>+1=0
X(x)=¢ cos(vAx) + C, sin(v/Ax)

X (0) =0 ¢, =0 ¢, %0
X(E)=0 — ¢sinWax)=0 _ sin(Ax)=0
\/_:% keN

X(x) =X, (x) = sm(g x) are the system of eigen functions

{Xk(x), k> 1} is a complete and ortogonal systemon 0 < x <5

5
ot x5 sinon)
Xl —lsm (5 x)dx AR sin(27k) 5

T'+44T =0
p+44, =0
p=-44

72k?
T =T,(t)=ce™* where 4, = o

so the the partial solutions of (1),(2) are:

u (x,t) =c.e -sin(% X)

Step 2
Solution of (1),(2),(3):

2k2

u(x,t) = Zuk(Xt) Zce e Sln(—x) 0<x<5, t>0

() = Ul :Z(:ksin(%x):x
k=1

. 7K
k:M:gj‘x-sin(ﬂx)dx——[(——COS(—X)+ sm( X))‘]_
||X I &

10

= D

— 212 cos(ak) + 55 sin(ak)] = - (-1 =

2k2

0010 k+1 —4 t - ﬂk
= —(-D"-e 2 -sin(—x
> D (=)
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