MATHEMATICS 202
( 1st Semester, 1994-95 )
Quiz Il
Prof. N. Haidar FACULTY OF ARTS & SCIENCES, AUB

Time : 60 mins. January 18,1995
(closed book)

L. Solve the following DE's.

2_ 1

@ X7 —4xy'+6y = Inx*

@ xy"+(1-x)y'=0

1. Use the substitution Y = Jx u(x) to solve

Y H(x* +1/4)y=0

III.  Represent 2 ) in terms of elementary functions .

IV. Find the Laplace transform of f(t) and of 'f(t) U(t-2) when

| 0, I0<t<1
GOE

t?, t>1



Solution
Quizll 1994-95

2_n

a) x’y'"—4x)'+6y = Inx?

2 1

x“y'-4x3'+6y =0

0 singular point

r(r-1)-4r+6=0

r2-5r+6=20 => r=| & r=0
but we can easily see that this is a caushy-euler equation =>
y=cx+c,x*

yp=177?
6 6 ’ W
w=5x w, =—2x"Inx w, =2xlnx wy=—
w
-2
u',=—5—lnx => u, =2xlnx-2x u'2=—\'i=gx"5 In2

Yip = %(xlnx—-x)x

2 -
Yap =5 [(x7 Inx)dx

by parts we get :

-4
X

-4
Yo, = 2(_—41nx — 3C-_—4—)x6
b) xy"+({-x)y=0

Lety’=z=>y" =2’

xz'+(1-x)z=0

(1-x) . . .
P, = x=1-x = 0isasingular point
X ,

r(r-1)+r=b => r=0
z=ZCnx"+', Zq=Z(n+r)Cnxn+r—l
ex: _

xS (n+r)C,x" -3 C,x"+Y.C,x""
|

=Y [(k+1)C,x* -C, K+ Y. ¢, x*
k=1 ’

k=0

1C,=0 Co=C,




Cp= Ck—l’ 0C,; =0=_C,

k-1
z=0 = Yi= C
J’(l"x) ‘
1 ce”
=C _[ dx=———-_[——-dx
2) y:J; u(x)
x2 ”+(x +1/4dy=0 - (1)
= \/_ u(x)+ u'(x)x/;
u'(x) 312
"= + — uxx + " (x)x + u'(x
V'=oTx ()(x77) +u'(x) f (x)
substituting in (1) & multiplying by x-1/2 we get :
U (x) + xu' (%) + x*ux) = 0
which is a Besselle equation where v=10, y =C,J x + C%x
5
3 -2
) -
2], = me +xF,_
Iy, =312 XJW I, =1l—2—sinx
X " X
2 —xJ
J gy =22 —l2 I =]’—2—cosx
X ™ X
0, 0O<t<l
4) f(H= =U(t-1)t3 .
t, t=1 )
-8 ! -5 -5
¢ U(t-l)t3=e :(3.__(?' _[382 J
s s s

g7



