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Menofia University
Faculty of Engineering Shebien El-kom
Basic Engineering Science Dep.
Post Graduate Examination, 2076-2077
Date of Exam : 07 / 06 / 2077

Subject: Introduction to
Ordinary Differential Equations
Coc.le: BES 506
Time Al lowed :3 hrs
' lotal 

Marks: 100 Marks

Answer o1l the followinq suestions ,1t:>i,a.j ot-'uyt

Qucstion I I 25 llnrlis 
-

(A) Find the general solution of the following first order first degree ordinarl' differential

equations:

, ,  d y  ( x \  l -  - r l  -  - : r - r - l -  r : r r  r  r r  r  - \  d y  r  / y \I )  f r=  
-  ( ; )  bya l lava i lab led i f fe ren t  methods  2)  x  f r  

-  y  -  x  cos '  l :  )

(B) Find the general and particular solution of the follor,r'ing first order first degree

ordinary differential equations, thin explain the different betureen the general and

particular solutions.

1) (x y '  -  y)  dx *  (x *  * '  y)  dy = 0

(C) F'ind the general solution of the first order first

4 t ! *y=s inx ,  y (n )=1' rix

degrec ordinarl' differential cqr-ration :

y2 lnx
dy

x  ,  - t ! :
a x

l2S Marlc,s Il

(A) Explain all cases of the integrating factor to reduce the first order first degree ordinary
differential eqr-ration to an exact equation. Soh'e this equation as an example.

( * ' -  y ' )d .x *xydy :0

(B) Find the general solution of the first order but not of first degree ordinary differential

equations:

, ^ , , x 2  d \ ,  , ^ , , r 2

r l  (9 ) -  -  ( "  +  v ) !+  xy  =0 2)  P |  -  ZxUr  y  =  0'  
\ d x /  "  d x  \ d x /  d x

(C) Fincl the general solution of the second order first degree ordinary diff'erential equations:

a 2 " ,  A \ t  , t 2 . ,  r  s ^ , t  Z

1-  1 )x3*Y:4x  z )v (v -1 )++(Y)  =0'  d x .  d x  "  d x .  \ d x  /



Question 3 [ 25 ]I:rrhs l

16)  pror . ,e  that  i f  l t=  €x , !2= e2, ,and:r  3= e.3 'are l inear lv  independent  funct ions.  F ind

the homog"n.orr. differbntial equation which the complement solution is :

lc = ct lr * czyz * cryrwhere c1'c2'QTrd c3 Qr€ constants

(B) Find the general solution of the non-homogenous svstem of clifferential equations:

d z x  ) r- - - - = - v - Y
d . t z

and 9 -x=20

(c) Find the total solution of the follontng non-homogenolrs ditlcrential equation b1' the

linear differential operator method
a 'x

- -16x :cosr ( r )
d t '

t
(Duestion 4 f 2SMnrlis

(A) Find the total solution of the following
undetermined coefficients method'

,  d 'y  dy
* '  

* r -  
to  x7 ;

(B) Find the total solution of the following
undetermined coefficients rnethod.

non-homogenous differential equation b1' the

=  xz  + lnx

non-homogenoLls differential equation bl' the

method is given br' :

rl rr- J  -  1

dx

(c)

l (D ) (D  -  1 ) ( / )  - z ) l x  =  s ln ( f )  +  e2 '
d

+  15 ,D = ;
A L

Shor,r, that the po\\,'er series solution of the dift'ere ntial eqr.ration

(x + 1) {} * (x - 1) H 
- ,, = 0, nsing the Leibniz-Maclar.rrin

y  =  1+ x2  +  ex ,g iven the  boundary  cond i t ions  tha ta tx  =  0 ,y  =

t't7 ul


