Fayoum University

Model Answer

Mathematics2 (B)

Faculty of Engineering 1** year Industrial Eng. Dept
Final Term Exam June, 13, 2010 Time: 3 Hrs. e i
Answer of Q1 (8 Marks)
Linear or Homogeneuos or
Differential Equation | Order | Degree
non-linear? | non-homogeneuos?
dx 3 2 :
a) ; +2t7x—x"—-t=0 1 1 non-linear non-homogeneuos
4
dS 3 d3 3
b) )5; +x7y —); -x=0 5 3 non-linear non-homogeneuos
dx dx
¢ |3 (y”)z =1+ y’2 2 4 non-linear non-homogeneuos
d) | y"—4y" —y— =0 4 1 linear non-homogeneuos

Answer of Q2
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Answer of Q3 (12 Marks)

dy  y(y* -1 - dx x°y +x dx X x’y’
—_— = = — = —
dx  x(p'+1l) dy oy T dy oy -D 0yl

jﬁ_ X ~ x2y2
dy y(y*-1) y' -1

= This is Bernoulli's D.E. ( n=2)

_ dx dz dz X xiy?
letx'=z=>—=—x*"—= —x = _ X

= X —- =
dy dy dy y(y*-1) y'-1

dy
y(¥*-1)

dz z —y?
+ 2 2
dy y(y' -1 y -1

—> This is Linear D.E. => {4 =€

— This integral can by simplified by partial fractions

[ = . =
u=e y (=D (r+) —e VPV y S u=e 7]
Y

S _ 71 (-
P RSy S

i _l)dy=—f y(* =D dy

_ 2 _ C
el il S S L Vx=—r—y
2 1/2 y? -1 yo =1
,_(y-x)° -1
2 2 _ e
b) (¥ —x) dy—[(y—x) —1]dx-0:>y (—x)’

This D.E. is reduced to separable using the substitiution z=y—-x = z' =y -1

!

—~z' +1= — = Z——Zjdxzzzdzjjdx:j z2dz
z z

2 2 2
z°—1 z°—=1-z

3

x+c=% :>x+c=(y_3x) = y=x+3/3(x+c¢)
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Answer of Q4 (12 Marks)

' ! 4 1
y=lnx =put z=y = z - z=lhx =

xInx xlnx

a) V' —

-/ xinfx])ax In (l/ln‘xb 1
(linear F.O F.D D.E) => t =e¢ =€ " Infx|

=z = ln‘x‘“dx +C1J:> z=(x+¢ )ln‘x‘ =y =(x+¢ )ln‘x‘ =
using the boundary condition: y'(e)=e = ¢, = €= (e+c )= ¢, =0
= V= _[ xIn|x ‘dx using the integration by parts technique, we can write:

x? cx’ 1 x?
y= TIHM—. T;dx s Y = T(ZIn‘x‘—l)Jr c,

X2 X
== TIHM B .[ de , using the boundary condition: y(1)=-1/4

1 1 ’
:—ZZO_Z+02:>02=0:> y:%(ﬂn‘x‘—l)

by Y +2y"=3y"=4sinx=> y=y,+y,=

m*+2m’ -3m* =0=>m*(m*+2m-3)=0=>m=0,0,1, -3 =

_ _ — X __3x _ x —3x
n=l, y,=x y;=e y,=e =y, =ctcxt+ce +ce

4 | . —2 —2(D+2) .
4 3 2 SIn X = smx=2— SIn X
(D* +2D* -3D%)| »__, (D-2) (D*-4) |2,

Yp =

e 2 :
v, :%(Costrzsinx) |y=c +c,x+ce’ +ce +g(cosx+2smx)
5
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(12 Marks)

Answer of Q5

a) Y()= (Y (s)=A [ ((S:f))(e N 4)J — (Using Partial fraction )

2 As+B Cs+D
(s* is&sz +4) <s2++ O (ssz++4) = (s+2 (As+B) (s" + 9+ (Cs+ D)s” +1)

— 4=1/3, B=2/3, C=-1/3, D=-2/3
1 1 s+2 s 1 | s+2 s
- Y,
= (1) =3 ((s2+1)e J 3 [(s2+4)e ]

y(t):lﬂ'l( 2S e_ﬂsJ-F%ﬂl( 21 G_ESJ—lﬂl( ZS 3 e_ﬁsJ_lil( 22 . e—ﬂsj
37 \(s7+D) 37 (2 +D) 37 | (s7+29) 37 | (2 +29)

Using the t-shifting property, we can write:

y(t)= M”T(t)[cos(z‘ —m)+2sin(t—7m)—cos2(t—m)—sin2(t — 7r)]

1 L[ 1/(s* =1) ([ 1/8*(s> =1)
PR

F(s) ¢
(Using property — — = J.f (u) du three times , we can write:
0

ol e
N y(t)=£ ! Il{ }drdrdr jh ({ sinhtdt)dt}dt

jy(t):f Dt (cosht—l)dt}dtzf [sinht—t]dt

0

t2
y(t) = cosht—z -1
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o V+y=e  where, ¥(0)=3(0)=p(0)=0

= 5°Y(s) =5 y(0) = 5y'(0) = »"(0) + sY(s) — ¥(0) = ﬁ

1 1
- (s — 1)(S3 1 9) = 5(s — 1)(S2 1) (Using Partial fraction )

= Y (s)

s(s —1)(s? +1)= s s—1  s*+1

1 A B Cs+D
+

1= A(s —1)(s> +1) + Bs(s® +1) + (Cs + D)s(s — 1)
= A=-1, B=1/2, C=1/2, D=-1/2

1 1/2 s/2-1/2 1 1/2  s/2  1/2
~Y(s)=——+ + =——+ +

s s—1 st +1 s s—1 s2+1_sz+1

y(t)=—21(1J+lﬂ,l( 1 ]4_111[ 2S 2}_111( 21 2]
s) 27 Lis=1) 27 \(s*+12)) 27 (2 +1%)

1 1 1
)=—1+—e'"+—cost——sint
y(t) 5 > 5
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Answer of Q6 (6 Marks)

)= |x = = f(x) is an even function = b, =0
X 0<x<4
4 2 4
a, —zjxdlex— = 4.
q 22100

5 oo n odd
LA cos 2 ‘_ (cosnm —1) "
2\ nrx 4 10 n’r? = a4, =
0 n even
=Put n=2m-1, m=1,2,3,4,cccceeee...
2 -16 T
xX)=2+ ——cos(2m—-1)—x
S ; (2m—1)27r2 ( )4

Thus, if we put (x=0) in the above series we may write:

[ve]

Z () =

= 2m— 1)
= 8
Z 2 2 =1
m=1 (2m _1) T
dgmamda A lS /Al eiceeeennsessnssesnans Aol () ged aa
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