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Faculty of Computers & Artificial Intelligence Benha University
2" Term (June 2022) Final Exam Date: 18 /6 /2022
Networking and Mobile Technologies Program Time: 3 Hours
Information Security and Digital Forensics Program Total Marks: 50 Marks
Course Code: NBS204 Level: 2" level Examiner(s): Dr. Ahmed Megahed

Subject: Differential Equations

Answer the following questions [ 8 questions in 5 pages]:

Question No. 1 [6 Marks]
Solve the following homogenous ordinary differential equation
" y - X
Y+ X
Question No. 2 [S Marks]

For the following problem, use an integrating factor to solve the given differential
equation

(2x? + y)dx + (x’y —x)dy =0
Question No. 3 [6 Marks]
Solve the following ordinary differential equation (Bernolli equation)

x2y'+2xy = y°
Question No. 4 [S Marks]
Solve the following ordinary differential equation

y'+2y'+2y =0
Question No. 5 [6 Marks]
Solve the following third order ordinary differential equation

2y'"'9y"-5y'=0

Question No. 6 [S Marks]

Solve the following non-homogenous ordinary differential equation

y'"'-5y"+5y'-25y = e



Question No. 7 [8 Marks]
Use the properties of binomial theorem to solve the following non-homogenous ordinary

differential equation

y'-3y'+2y = x°

Question No. 8 [9 Marks]
Solve the following non-homogenous ordinary differential equation

y"'-5y'+6y = e** cos3x

GOOD LUCK,
Dr. Ahmed Megahed



Model Answer

Q1) To solve the following ODE,

_Y =X
y+X
we observe that it is a homogenous ODE of degree one.
Let y:vx,:>d—y:v+xﬂ
dx dx
dv. v-1
>V+-X—=——
dx v+1
ax V2+1 dv=0
X vi+1

= Inx+%|n(v2 +1)+tanv=C

—nx+ L) +1)+tant Y =
2 X X

Q2) Assume that we rewrite the following ODE
(2x? + y)dx + (x’y —x)dy =0 , (*)
In the following form M dx+Ndy =0

We observe that M =1, N oy 1
oy OX

1,0M N

[ )dx

Now, multiplying Eq. (*) by »=x?, we have

@2+ Lydx+(y-Lydy =0 o
NG X ’ (**)



oM  ON
Clearly that (**) is an exact order ODE oy ~ ox » then

The solution of (*) becomes as follows:

2x+1y2—X:C
2 X

Q3) We can rewrite the ODE in the following form

3

L2 1
y+-y=—y
X X

3.1 2 -2 l
=y yrty =
X X

_ dz 5 dy
Z=y?=>—"—=22y32
Let y = dx y dx

CA4o -2
= 2= 2="7 (This s a linear ODE)

4
Getting an integrating factor x—e' «* = x*

Then
1 1 -2
R P

Q4) Assume that the solution for the following ODE y+2y'+2y =0
Is in the following form:

2 o mx

yzemX — yI= memX, y||=m e

Then, after substitution, the original equation takes the form:



(M? +2m+2)e™ =0
This gives m=-1+2i
Then the solution takes the form:

y =e *(c, cos2x + ¢, sin 2x)

Q5) Assume that the solution for the following ODE 2y"'—9y"—5y'=0
is in the following form:

y=e™ = y'=me™, y'=me™,
Then, after substitution, the original equation takes the form:

(2m® —9m?® —5m)e™ =0
1

This gives m,,, =0, 5, -3

Then the solution takes the form:

y=C, +C,e™ +ce

Q6) Let y=y, +y,
To start obtaining y, , we suppose that the equation is homogenous, i.e. it

takes the form:
y'"'-5y"+5y'-25y = 0
Let

3, Dx

y=e> = y'=De™, y'=D%", y"=D%
Then, after substitution, the original equation takes the form:

(D*-5D? +5D —25)e™ =0
This gives D,,, =5,,5i, —4/5i

Then the solution of y, takes the form:
Y, = C,e™ +¢, c0s/5 X+, sin+/5 x



To get y, , we assume that
3 2 2X
(D°-5D° +5D -25)y, =e
1 2X
= e
D®-5D?+5D-25

Yo

B 2x
T

Then, the general solution for (*) becomes:

y=Y,+Y,=Ce” +c,cos 5x+c35in\/§x—2—17e2x

Q7) Let y=y,+y,
To start obtaining y, , we suppose that the equation is homogenous, i.e. it

takes the form:
y'-3y'+2y =0
Let

2  Dx

y=e>™ = y'=De™, y'=D%
Then, after substitution, the original equation takes the form:

(D2 -3D+2)e™ =0
This gives D,, =1, 2

Then the solution of y, takes the form:

X

y, =C.e* +c,e’
To get y, , we assume that



(D?-3D+2)y, =x*

:;XZ
D2-3D+2

1 .
(D-1)(D-2)

Yo
Yo

4 1 D.i\.>
=(@=D)" =2 @=2)7)x

1 D D?
=(Q+D+D*+.)-=(1+—+—+..))x°
(( ) 2( >t )
1 1 1 3 7
(X2 +2X+2) = (X +X+2) ==X* + =X +—
(( ) 2( 2)) 5 X7

Then, the general solution for (*) becomes:

y=y,+Y, =ce*+c,e” PN
2 2 4

Q8) Let y=y,+y,
To start obtaining y, , we suppose that the equation is homogenous, i.e. it

takes the form:
y'"-5y'+6y =0
Let
y — er = y|: Der1 yu: DZer

Then, after substitution, the original equation takes the form:

(D2 -5D +6)y, =0
This gives D,, =2, 3

Then the solution of y, takes the form:

Y, =Ce%* +c,e¥
To get y, , we assume that



(D* -5D+6)y, =e" cos3x
1

= mQAX COSSX
-5D +

Yo

ax 1

y, =€ C0s 3X
(D+4-2)(D+4-3)

PR | Ax 3D+7
=e cos3x =¢ c
3D-7 (3D-7)(3D +7)
=e¥ %cowx S 3D—Jr?cos?:x
_adx

= eO (—9sin 3x + 7 cos 3x)

0S3X

Then, the general solution for (*) becomes:

4x

130

Y=YntY, = ce® +c,e’ + (9sin 3x — 7 cos 3x)

Dr. Ahmed Mostafa Megahed



