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Answer al l  the fol lowi uest ions: f  100 Marks

(A\ By usins Differentisl Transform Method (DTM\ to solve the followins.

simultaneous differential eq uations:

0)2#+X-x-y- €-t, #*#*zx*y - e
rv i th in i t ia l  condi t ions:  r (0) = 2,y(0) -  1

(ii) #,*t,fr+ * - t, i#*#*, - o
with init ial conditions: x(0) = 0, y(0) = 0

( i i i)#*#*x+y-r, #=rx+y
rv i th in i t ia l  condi t ions:  x(0) = 0,  y(0) -  1

Qqfl ' -z-cos(t) ,
d v +' - z -e '
d t

dz
= = X - l
d t

with in i t ia l  condi t ions;  x(0) = 0,  y(0) = 0 ,  z(A) -  2

(B) Usine Differential Transform Metltod (DTMI to solve the differential equation:

0#-z#
with in i t ia l

-Bu-0

u(0) -3 , ,v (0) -6

d L v  -  d v
( i i )  *+7 ; * r0v -4e-3 t

with init ial conditions: u(0) = 0, u(0) - -1

(i i i) u"'(t) - -u.

wi th in i t ia l  condi t ions:  u(0) = 1,  u ' (0)  -  -L,  u"(0) -  1

( iv )  u " '  ( t )  =  € t  ,O <  t  <  l ,

Subject to the boundary conditions: u(0) = 3,u' (0) = 1o u"(0) - $.

Then show that the exact solution is u(t) - 2 * 2 * + et

(ClUsins Differential Tronsform Method (DTM) to solye the followins.linear system

of non-\omogeneous differentiAl equations

l ' r ( x )= ls (x )  - cos (x ) ,  ! ' r ( x )  =  yz (x ) -e '  and  l ' r ( x )= l r (x ) - l zQ)

with in i t ia l  condi t ions:  yt(0) = l ,yz(O) = 0,  and ys(g) -  Z
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##Q.2 (A) Using the Adomian Decomposition Metltod (ADM) to solve the following system

of differential equations

T ' r  =  !s -  cos  (x ) ,  l z  =  !3 -  e '  and ls  =  ! t - ! z

wit l r  in i t ia l  condi t ions:  yr(0) = ! , lzp) = 0,  and ys(0) = 2

(B) Using the Adomian Decomposition Method (ADM) to solve the following non-

linear ordinary differential equations :

( i )  y ' -  y '  = t

wi th the in i t ia l  condi t ions:  y(0) -  g

( i i )  y" '  -  
ly  *  y '

with the in i t ia l  condi t ions:  y(0) = 0,  y ' (0)  = 1 andy" (0) = 2.
'I 'hen 

show that the exact solr"rt ion is: y(r) = xex

(C)  The govern ing equat ion of  a  uni form Bernoul l i -Euler  beam under  pure bending

resting on f luid layer under axial force is:

|av 02u
EI 

u*++ 
r  

6rxz*  
Krv t  F(x ' t ) 0<xSL" .

arx=0, W(x)=UP=0
dx

atx=1", w(x)-fff=o

Solve the beam equat ion problem using the Adomian Decomposi t ion Method

(ADM). Then compared the resul ts wi th exact solut ions,  in the fo l lowing form:

P = KS = 0,  F(x, t )  -  1

Q.3 (A) Solve using the Homotopy perturbation nrethod the nonlinear system of equations

u t  =uuY+uuy , vt ='trvx * vv,

rv i th  the  in i t ia l  cond i t ion :  u (x ,y ,O)  -  v (x , ! ,0 )  =  x  +  y

(B) Consider the following three-dimensional Helmholtz equation in the following

form:

with boundary condi t ions [Clamped-Simply supportedJ:

02u 02u
o 

a*,  
+ b 

af  
- f  7u -  F(x,y)
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with in i t ia l  corrdi t ions:  u(0.  y)  = f  r (y) ,

u (x ,A)  =  f  s (x ) ,

u,(o,y)  = f  z(Y) '

ur(x,o)  -  f  a@)

Q.4

where F(x,y), fr(y), fr(y), fr(x), fn!) and q,b,).are given functions and givel

constant respectivelY.

Solve the two-dimensional Schrodinger equation using the dffirential transform

nterhod (DTM, in the fbllowing form:

F(x ,y )  -  (12  xz  -  3  xa)  s in (y )

a -  b = 1,7 -  -z and f t (y)  
-  0,  f r (y)  -  o

(A) Using the Hontotopv perturbation methocl (HPM) to solve the following non- [20]

homogeneous one-d imensional  unsteady heat  problem:

(i) u, = u** * sinx

Subjected to the init ial condition: u(x,0) = cos x.

Then compare your solution with tl ie exact solution:

u(x, t) = cos x e-t I sin x (L - e-t)

( i i )  u ,  * 'u l t -  =  Y

SLrbjected to the in i t ia l  condi t ion:  u(x,0) -  I

Then cornpare your solution with the exact solution:

u (x , t )  -Zsech t *x tanh t

( i i i )ur ,  = -u**,*

Subjected to the in i t ia l  condi t ion:  u(x,o) = s i r tnx *  o '5 stn3nx

. ,  , T u l  . \  
a 2 "

( iv) ;  (x, t )  + i# (x, t )  -  s

rvith the indicated init ial condition: u(x,0) = e3i*, x e R

(B) Consider the nonl inear s ingular in i t ia l  value problem:

2
Y" +ir '  *  4(2 eY a ' t /z)  -  o

with in i t ia l  condi t ions:  y(0) -  g,  y ' (0)  = 0,

Solve the nonlinear singular init ial value problem using the adomian decomposition

nterhod (ADM).
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Q.s (A) Sotve the following nonlinear Schrodinger equation with the indicated initial Pol

concfition by applying the Homotopy perturbation method:

i .u r *u r r *2 lu l ' u=0

u(x ,O)  =  s ix

(B) Consider the following Riccati eq4ration:

y ' ( t )  =  - (3  -y( t ) ) '

with init ial conditions: Y(0) = 1

Solve the Riccati ecluration using the adomian decomposition method (ADM).

ff""{Z*".{
rt.fu:yeferrmaznut' rtr. Ooo*" ffA"nr

4t2


