B.Tech.

| ECOND SEMESTER EXAMINATION, 2008-0 ’

MATHEMATICS-11
. {EAS-203)
Time : 3 Hours] fTotal Marks : 100

,  SECTION-A |

Note : (1) Attemp: al) questiims. All questions carry equal marks;

Fill up the appropriate answers in the space provided :

1. (a) The differential equation

g 4 N . '
[i%] -8x %] + &% = sin xy i8 of ....ccererveerrenes. Order and ... degree.

‘Ans. order =3, degree =4
(b) A particular solutlon of the differential equatlon dy 1 (yz 1) that satisfies

the initial condition y(0) =2 i wccrvencerereieneas .

vhagtpridand

i)

Ans. 3(y -D=ély+ 1)

' . s oy .y d3 ..

{¢c) The general solution of the differential equation Ex-‘?__—""=o is given by
L]

Ans. y ={cy + cox + cax 2)+ cq¢” +cge™*
Pick up the Correct Answer from the foilowing :
(d) The Rodrigues formula for Legendre Polynomial P,(x) is given by
8 n
@) Py —2 S (2 gy i) Py} = = IR (o2 _qyn -1
2

I dx” 2" dxﬂ

L
(iti) P, (x)= P e

(x2 _l)u

(v} P(a) = —1
. & 2]1

.ﬂ.

Ans. (i) P, (x) ———l- d

dxﬂv
(e) The Lap_lace transform of the function

. [1,0<t <2
) ,
~1,2<t <4, fE + 4) =f{) is given as
1-¢72

s(l + e %)

(x2-p"
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2x

G~ Gipe (vl
s{l + e %) s—
_ =25

Ans. () 22f

s(1+e7%%)
(f) The inverse Laplace transform of .log[ f—f—:-) is given by

.

o 2 ' iy 2, . .
{1} n cosht  (ii) n sin kit (iii) 2 cos?  (iv) 2F sint

Ans. (i }2- sin At

indicate True/False for the statements made therein -

(g) (i) A function f(x) is even if f(-x) = - f(x). (True/False)
(ii) A function f(x) is odd if f(~x) = f(x). (True/False)

(iii) Most functions are neither even nor odd.

(True / False)

(iv) A function f(x) can always be expressed as an arithmetic mean of an even
ind odd fanction as

Flx) = % [F(x) + fl=)]+ % Fx) ~f- )

{True/False)
. Ans. (i} False (ii) False (iii) True (iv) True.
(h) (i) With usual symbols, the PDE
w,o + uzu” = f(xy} is non-linear in ‘ u’ and is of second order. (True/False)

(ii) The small transverse vibrations of a string are governed by one dimensional
eat equation y; = azym. (True/False)

(iti} Two dimensional steady state heat flow is given by Laplace’s equation
¢ = a®uy, + ugy). (True/False)

(iv) The PDE of all sphere whose centre lie on z-axis and given by equations
z, y2 r(z-a)¥ = bz, ¢ and & being constants, are governed by xzy-yz, =0 .
Prue/False)

Ans. (i) True (ii) False (iil) False (iv) True.

(i} Applying the method of separation of variables techniques, the solution to the’

. du 2.7
DLE. 3u, + 2u, = 018 ceeernnnne rerereres » where u, = —, u, =—.

-

8x oy
Ans. clc2ekxf3e—kyf2
Match the column for the items of the left side to that of right side :
(j} A second order P.D.E. in the function ‘u’ of two independent variables x, y
ven with usual symbols :
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Aug; + Bu,y, + Cuy_,, + F(u) <0, then )

() Hyperbolic (a) B2 - 44C =0 (i) Parabelic (b) B? - 4AC <0

(iii) Eftiptic (c) B2 -4AC>0 (iv) Not classified (d) A=B=C=0
Ans. (i) (b), (i) (a), (i) (¢) (iv) (d). o

SECTION -B

Note : Attempt any three questions from this section. all questions carry equal
marks. . 3x10=30

2. (a) Apply the method of variation of para'meter::s to solve the ordinary
differential equations

d—2§+y=tanx, 0 . <n/2
Ans. Here R =tanx
AE.ism?+1=0=m=ti

" CF=cpcosx +cgsinx
Let yy =cosx, yg =sinx
¥’ =—sinzx, yo' =cogx

cosx sinx .
| 2|, . =cos?x +sinx =1
¥ y9'| |-sinx cosx

R R

P.I.=-y1_[ Y2k 4 +y2J NR 4y
w w
sinx.tanx . cosx . tanx sin? x . .

=-c08x | ——————dx +sinkx { ——————qdx =-cosx dx + sinx sinx dx

1 1 cosx

1- coszx . : '

=~ COSX —_— +s8inx (—cosx)=-cosx | "secx —cosx)dx —sinx cosx

oS X

= - cosx [log{secx'+ tanx) ~ sinx] - sinx cosx = - cosx log (secx + tanx).

The complete sohation is
y=CF.+PL

¥ =¢y cO8X + €3 sinx — cosx log (secx + tanx).
Q. 2. (b) Show that the Bessel’s function J,(x) is an even function when r is even

and is odd function when n is odd. Express Js(xfin terms of Jy(x) and Jy(x)
Ans. Suppose n is even

L Ay Ly2et
Tnemy = Y B o)

22 B i m + n)!

m=1{

for n even (~ )" =1and (- )*™ =1

o0

J-,J—x):x\’;\ﬁ%: {: Ll =d,{x)
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Thus J,(x) is an even function.
Suppose n is odd. Then (~1)" = -1,

an

n.2m
Ju(-2)=-x" Y CD7x = ~dalx)

22Mm 4 o\ (m + n))

mn= 0
This J,(x) is an odd function.
By the recurrence relation

Tpa10) =2 g0 - d, )
X

el 1)
Putn=123 4,5 in(1),we get
2 .
g = = (x) - Jylx)
27 0 A2)
Jg = X Js00) - dylx)
BTy ! 3)
gy =S s -yt
SRR {4)
Js =2 J4x) - Jglx)
Bt 3 i5)
10 )
g = —dJslx) - J4(x)
6= Y5 4 .8}
Substituting {(3) in (2)
8 4
J3=[7-1]'11 -—dy
X x w7
Substituting (7) and (2) in (4),
J4={—4—§-'-—-8—]Jl +(1-_-2—:},0 v
x X x «{(8)
Substituting {8) and (3) in (5)
384 72 {'12 192
A LR A
5 [x4 P }]I Lx x5 0 s

Substituting (9) and (8) in {6), we get

e - AO[[B8 T2y (12 JoRY ) (48 8, [y 3,
s =TI\ TT 2 1xx30.x3x1 Sz [0

JTotx) =[—384° - z}ll(x} + (lﬂ -2 ]Jo(.r).
X

x4 x3 - X x2

Q. 2. {¢) Use convolution theorem to find the inverse of the function -——1—-5?
' (s + a®)*

Ans. Let f(s) = —— g(8) = o
(s2+a%’ 2

EUfs) =Lsinae =F@®, L go) =i—sina‘t -G®
a@ -
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By convolution theorem
¢ )
L Hf(s) gl = j Fla) Gt - x)dx
0
¢

= -l-sinax lsin(m: —ax)dx =——1—2- L 2sinax sin{at ~ ax) dx
0 a a

¢ . ¢
=._l§- les(ax -at +ax) - coslax + at ~ax) dx ="'1-2' I leos (20x - at) - cosat] dx
2 : R ) )
1 {sin(2ax - at) t 1 1 I
=—e e ————— — X 008 =— ——smat -t cosat ——smat
)

--1-2-[& sinat —fcosat | = —-1—3-(sin at - at cosat)
Iac i J 2a

Q. 2. (d) Obtain the Fourier series of f(x) =[ -"—'éi) in the intervs! (0, 27 and hence

T 1 1
Tl r o
deduce4 3+5
Ans, ﬂx)—(ﬁ x]

2

Founer series of f(x)

f(x):-E-+ Z @, COsSnx + Z by, sin nx

o= n =1 : (1)

: 2n '
nf = 2
“o=lf(“ x}f‘hi w2 Lpan? - 202 -0 -00 =0
n 2 2n 2, 2=
I .__ X . ~ - on
a, 21 Lz [n x]cosuxdx =-1-'(1t—x) smnx)_{_h{ cosnx]
® 2 2n n nt Mo
1 _1y2n
_ L (n_zﬂ)(smiann]_oos%n ~ _ileo®™ o1 =-._1..[*__.1ﬁ+_1_ "
2n n n? I n2 nz 27{'_ e 42
m - -—
b,l=-1-‘['2(ﬁ stinnxdel.(xﬁx}( cosnx)_(_b(___ﬁsmnx)
kU 2 2n n n2 0

[ y_1y2n
=—1—H~(n—2n} cos 2n7 -0] _(—_R]] =_L[rr( n" o=
2 n " 2n R on

Hence the required fourier series is
[n -x ) i ( 1 ) .
= = |sinnx
2 n
N =1

T-X sm2x q1n3x sindx sinbx
nx + + I,
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utx =—
P 2
i 3n . bm
n_ . _sina S0F sin2x ¥°F )
—=gin= + + oo
4 2 2 3 4 5
T 1.1
L O S
4 3 5

(e) A string of Length ‘L’ is stretched and fastened to two fixed points, Find the
solution of the wave equation yyu= a’y,. when initial displacement s

¥z, 0 =f(x)=b sin(“—:-} where symbols have usual meaning.

Ans. Given wave equation y, = a’y,, A
Initial conditions y(x,0) = f(x) =b sin(-"f-)
L A2)
2],
=0 c:Y
Boundary conditions
¥»0,8)=0 ' ~4)
y(L,t)=0 ' (5}
Let y = X{x} T(¢) be the solution of eg” (1)
1) = r.x = const.
a
When const =— p2
g _ T R
-}'E' =-p ;ﬁ =-p
X" =-p2X T = -pa?T
I X"+p2X;-O T"+p2a2‘T=0
m?+p2=0=>m=tpi m2+a?p2=0=»m=1api
X =e¢0s px + ¢4 sin px T =c3 cosapt + ¢4 sinapt
- y{x,8) =(ey cos px + ¢ 8in px) (c3 cosapt + ¢4 a sin pt) (6)
using B.C. (4), (0, 2) =0 in(6), we get
0 =¢)(cs cosapt + ¢4 sinapt)
-
using B.C. (5), ¥y (L,¢) =0 in (6) we get
0 =(c) cosas pL + ¢ sin pL) (e3 cos apt + ¢4 sinapt)
= cpsinpl =0= ginpL =0 =sinnx
_nx
PeT
8=  yx,f)=cysin EE—LC3 cos 222, c4 sin narnat
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éb"-“c sm——-—-mt{ c sinnnat +c cosnmt]{r_@g]
R 7 U sy AR R A | N3

using [.C. (3),_[-’89-'—] =0
Vot =0

Ox=co smT( -0+ 04)(—‘3]

L
- ezt

(7} = ylx,t)=corg sin(%)cos{nmq |

L {8}
using L.C. (2), y(x,0) = f(x) = b%m{ 7 )m (8), we get
b sin(ﬁ) =¢geg Sin [m)
L)L
=cocy=bandn=1
Hence the required solution is
. t
f(x,t)=bsin -—Tr—x——)cos —R-(—IF-}
? ' [ 3 [ 2
SECTION - C |
Note : Attempt all questions from this section, selecting any two parts from each
gquestion. All questions carry equal marks. [Bx2]x5=50

Q. 3. {(a) The equations of motion of a particle are given by -3—‘? + wy =0, % ~wx =0

Find the path of the particle and show that it is a circle.
Ans. The equation of motion

(—i—’:- +wy =0
% —wx'=0
or Dxswy=0 : o (1}
wx +Dy=0 {2}
Ehmlnatmg y in (1) & (2), by multiplying (1)-by D and {2) by w and subtracting, we get
(D2 + wiix =
AE. 1Sm2+ wi=0=>m=2%iw
X =¢ coswt + €g sin wt ) -(3)
% = —¢ W Sin Wi + cot? cOS WL,
from {1}, y = —i(Dx}'=—--1-(—clw sin wt + eotw cosWE)

w w
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%2+ y2 =|:12 + c22 = constant
Hence the path of the particle is a circle.
Q. 3. (b) Integrate the differential equation

2
-_{I__£+2_¢_x+w2

de? ot
solution. Also deduce that the solution takes the form

.= acos(pt —0) [tan9= 2kp2]A“_>w

J(w2 -p»2% 4k2p2 w?-p

x =g cos pt and give the physical interpretation of the complete

2
Ans. d—£+ 2k£+ w2x=acospt
dt® de

AE.ism?+2km+uw?=0

m=—kidk2—w2
2 _ 2 (L2 _
C.F‘=e_kt [C]_e: kS~ w +cze-l b3 ..wz]

It represents the free oscillations of the system ‘which die out ast —» «

1
Pl =
D%+ 2D + w?

Lo L00%-pH -2D]
(w? - p?2 - 44°D?
B a
(w? ~ p2)? + 42%p?

acospt =a cos pt

—p2 +2hD + w? |
[(w? - p>) ~ 2kD)
(w? - pH2+ 4k2p2

ospt =a

Cos pt

[(w? - pz) cos pt + 2kp sin pt)

putting R cos6 =(w? - p2), R'sin® = 2kp
R=J(w2—p2}2 + 4k2p2 , tan@ = 22kp 3
w -p
2 .22 2.2
13 - 4k ]
2 22 55 Rcos(pt -6) JEJ(I: 52) - 2 ;’
(w* - p“) + 4k“p ' (W™ - p%)* + 4k°p
PI =05 pt ~6) where tan 9 = 2Zkp
A= = y = 3
J(wz _pH2 + 4r2p? w?-p
Which represents the forced oscillation of the system having
I

J(wz _p%% 1 4r%p?

cos(pt - 6)

(i) constant amplitude =

(ii) period = 2%

P
The complete solution is
x =CF.+PlL

. e-kx[QpW‘nlﬁa,,q ichJBteéﬂL,Sj,@m,dentSuvidha.com
' (w? - p)? + 4k2p?


http://studentsuvidha.com/
http://studentsuvidha.com/

whent - =, the free oscillation (C.F.) die away while t.he forced oscillations continue giving

the steady state motion Then

diy

dx2

x= o cos(pt _0) where tan = 22kp2 .

’ﬂwz —pH2 4 ak2p? w?-p ,
Q. 3. (c¢) Find the complete solution of the differential equation
2dy +y =xe* cos x.

dx .
Ans. A.E.ism2—2m+1=0, (m-1)2=0=am==1,1
CF.=(c; + epx) e*

. 1
e*x cosx = e (xcosxi=e® ——— L ycosx

" D%-.2D+1 (D -1? (D +1-1°

=e" E)%x cosx =ex-% J x cosxdx =e” %[x(sinx} —{-cosx)] =€* I {xsinx + cosxidx

=e* {x(-cosx) —(—sinx) +sinx) = ~e* [~x cosx + Zginx} =" (x cosx - 2sinx)
The complete solution is '
y=C.F. +PlL,y=(cy + cox)e’ +e* (x cosx - 2sinx)
Q. 4 (a) For the Bessel's function, prove that

I (x) =[J—?~}sinx.
-2- nx

2 T2 2
_(i]‘” 11 (1]2 1 (a)“ _ 2 2t ot ]
2} (171 31 11i2 'mz """" :/—ETTII 31 Bl T
22 22 2 2'2°2 2 2

Now multiplying the series by x/2 and outside by E, we get
. . x

1! 3! 5!

Jiolxl = 2 z x3 ii ...... J =J—Zsmx
1/2 TT
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xPp(x)=nPyx)+ P, _y(x)

Ans.(1- 20t +¢97V2 = Y Pyt

n=0 | A1)
Differentiating (1} partially w.rt x, we get

_5{1 oxt + 2732 (_ o) = ZP,,{J:}t" £(1- er+t2)‘3’2 ZP,t{x)t" )
n=40 n=0 A2}

Again differentiating (1) partially w.r to¢ , we get

(s -0 (120t +£9732 2 3" p P07
_ n=0 A3
Dividing (8) by (2), we get
x -t ZaPxt" !
t TP(e"
TP (xi" =(x 1) TP (x) "
Equating coefficients of t” from both sides, we get
nPyxt=xB(x)~P, 1 (x}

orx P,(x)=nP,(x}+ P, _y(x)

Q. 4. (¢) Express the polynomial f{x)-4x -2x%-3x +8 in terms of Legendre

polynomials.
Ans. flx)=4x3 - %2 —3x + 8 =aPs(x) + BPolx) + cPy(x) + dPO(:c)

3 2 .
4x% - 2% -3¢ -|-8=a{5x 2—3:)_‘_‘,)[3:: 2_1)+ clx) + d{1)

-
On comparing the coefficient of various power of x.
5a
8 4 pied
2
—-—-+c=-‘-3=>c=-3+-3£=— g) _§
2 5 5

Hence .
flx)=— Pa(x) - —-Pg(x) - —Pl(x) + —Po(x}
4

sin¢ dt =

Q. 5. (a) Using Laplace transformation, show that J %.
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L{f—(q} = ,[nF(s)ds. L Sint = 1 s=ltan”l s} =2 ~tanls
t t s2 +1 2

r
E’smtd E '0‘ sint L(smt}whens =0 =‘.£-t,an"1 s] =X ctant=Z
t 2 o 2 2
Q. 5. (b) A particle moves in a line so that its displacement x from a fixed point
d*x . dx

at any time ¢, is given by Eﬁ» + 4 Ty + Bx =80sin 5¢, Using Laplace transform, find i

displacement at any time ¢ if initially particle is at rest at x = 0,

Ans, d—;i 49 5 —80sin®

dt*  dt. . i
200y =0,x'(0} =0 '
Taking Laplace transform of (1) we get

[s2L(x) - 2(0) ~ x' ()] + 4[sL(x) - x(O)] + 5L(x) =B0L (sin 5¢)
(32+4s+5}L(x)=80[. S ],L(x}=400[ 1 }

s2+25 (52425 (5% + 45 + 5

on inversion,

x =400 L' — 4
(s2+25)(s% + 458 + 5)
1 “As+B+ Cs + DD

(32+25){32+43+5)_32+25 32+4s+5
1=(As + B)(s2 + 45 +5) +(Cs + D) (5% + 25)
A+C=0=2C=-4

B+D+4A<=0

4B +54 + 25C =0 -

5B + 26D =1

on solving, we get
1 1

<X p-2 a.-lc.l

40’ 200 8 8 -
i), 6 am)
——f —— -8 o —
1 L8 40/ \8 200

(sz+25)(32+43+5) 2425 s2+45+5
- 1| 5s+1 1 2558 +9
x =400L ——e | e | e
[ 40[3 +25] 200{(32+43+5J]
J4000 o 25‘3 sl 2 ), o 28549
200 5“+25 s+ 25 s2+45+5

25(s+2)-50+9
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255 - 41 ]

32+1

x =50 cos5t ~ 2sin 5t + 2~ (25 cost - 41 sint)
Q. 5. {c) Find the Laplace transform of the function
£16) = -1, 1<t <2

“18-6,2<t<3
t-1L1<t <2
3-t,2<«<t<3
=0 -Duit -D~uit -2 +@-uit ~2) ~ut -3 -
fr=t-Dut -D-0¢-1-3+Hult -D+t -Frutt -3
Fir=0-Duit D -2t -Dut -2+t - 3)u(t -3

Taking Laplace transform, we get,

Lifun =1 -Du{t -] - 2L -2 u e -2 + LUt - 3)u(t -
-5 -2y 33
ce L -2 T L v eI Ly =S - L8 _

=-50cos 5t~ 2sinbt + 2 L]

Ans. f(t)={

Q. 6. (a) Find the half period sine series for f(x) given in the range (0, I) by the
graph OP@Q as shown in figure. Pa, d)
—x, O<x <u

I'(x}
AN
/ \0{1.0)
0 x=a x=/{
_Ja
Ans. flx) = d

———;(x D a<x < .

d

a -
Half period { by, sin =
alf pericd sine series f xh= Z SN ~—— ; _
n=l LA
a - 3 .
,1=2Jf(x)sin—~dr -2 I (gx]sinﬂdxnr —g—(x—Dsinﬁde
{ - gLa ) a a-1 !
] a n : i]
T Phainid -sin 2% d ~cos 2% —sin 22X
.2 el x| — Loi-1 I + {x - |- L
Hea natl nnlt 12 e =D nn/l nZn2i?
- 0 - a
_2 _‘% -l cos <, —-——12 gin 2R _ d l— ta -l cos 222 4 i .I.si.n nhra
“lla| nn I p%l ! a-1 nn I n22 !
2- dl nra d? . nma dl nna ar? nra
== - BhAnauagrS N — 4 COf —— — sm
) L nn ! an2ﬂ2 ! nn i g - [}n l
2 di® [ A nra  2dl {a-1- a] . A '
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2412 . nna 2di®

b, =- -—2-—-2—-—--———sm----—-—---;—,A;-—-—-sin2—“-"'1
nt°ala -1 I p%n all-a) {
Hence from (1},
X 2di? RME . RRX
Fflxy= —55————sin——sin—
Z n? a(t - @) l l

n=1

2
Q. 6. (b} Find the Fourier series expansion for f(x) =x + -’—;-, -MEX ST

g
Ans. flx)=x + i;—,—nsx <

Fourier series for function f(x) is

o o
a . .
flx) =-E° + E &, cosnx + E b, sinnx

n=1 n=1

4

x2 {smnx) [ 2 N cosnxJ (2)(—sinnx b
— lvy— [} mmee |+ = [| ———
4 . 4JL n? 4\ nd
B -1 )
(1 2n)cos.nn'[Iﬁgﬁ)cosnn]=l[1 _2_13__1 2n]cosnx _cosnn _(-1)"
14

n2 4Jn2_n2_n2

; .

1 x? OS5 nx 2x % sinnx 21\ cos nx
==jx+—| - =] 1+ — } ——p— 1+ —

R 4 n 4 n2 4 na

=T

1 2% Ycosnt 1 cosnm 1:2 cosnw lcosnn
= e b~ — + = —a=-m+

n 4) n 2 pd 31w 2 n3

1 7% leosnn 1 cosnn a2 lcosnn 1 cosnn
=] = - — + = +| -+ — -z
7t 4 n 2 nd 4 n 2 8

1 2 n? cosnn
==l -~ —
T 4 4 n
_ 2__1!11-1
b,,.—-—l-(—zn) cosnn, bu__:_2( D 2 )
n n n
n n+1
f{x)__. Z s_ll_‘—'es_n_i 'Z EL_B__S,W
ll,._

Download All Btech Stuff From StudentSuwdha com


http://studentsuvidha.com/
http://studentsuvidha.com/

Q. 6. (¢) Solve the P.D.E
%z %

AE. ism —2m+1=0=>(m—1)2=0'=>m=1,1
CFE.=fily +x)+ xfoly + x)
FPl= sinx
D% -2DD + D'* _
D%*=-1,DD =0; D‘2=O, =—1—sinx =—ginx
-1-0+90 '
The complete solution is y = C.F. + P.I,
y=fily +x)+xfoly +x}-sinx
Q. 7. (a) Find the temperature in a bar of iength 2 whose end are kept at zero and

aral surface is insulated if the initial temperature is sin % + 8 sin 51:32;-.

Ans. ou_ 252
ot o A1

Boundary condition are
u(0,t)=0, u(2,2)=0
Smx

Initial condition is u{x,0) = sin = + 3sin -

Letu= X (x) T(t) be the solution of equation(1)

X
1= czT constant = —p?

X" I 9

S 27

X"+ p?X =0 _TF=_C p2 _ : .
mZ+ p2-—-0 _ logT=»c2p2t + log cq

m=4tpi T=cye Pt

X =eq cos px + ¢q 8in px
u(x, t) =(¢q €OS px + ¢g sin px} C3e‘czpzf (D)
using B. C.u(0,2) =0
0= elc;:,e_‘”?pzt = ¢ =0 ' A
Using B. C.u(2,8)=0
0 =(c; cos 2p +.¢cg sin 2p) c:ae"’2JrJ2r
casin2p =0=sin2p =0=sinnn
_nm

7Y D)
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putting (3) & (4) in (2), we get
%%

. nmx
uix,t) =cocy sin——e¢ 4

The general solution is
- i 2rt 2('2t
. Amx T~
ulx,t)= b, sin—2=e¢ 4
Z n 9
n=l .5}
using I.C in (5)

u{x,0) = sin =& +3sin5ﬁ
2 2

.M . Sax & . nRx
sin— +3sin —= z b, sin —
2 2 . 2
n=1
>bh=1l,n=landb=3,n=5
Hence the required solution in
_rr262£ _25112-::2:

ulx,t)=sin =e 4 +33in§12rx—e 4

2
Q. 7. (b} Apply the method of separation of variables to solve oz _ 2 &z + o _ 0.
' n? ox oy
9 .
Ans, -Q- - 222—— + o2 =0
ox 2 ox oy .
Let Z = X(x) Y{¥) -1

Where X is a function of x alone.and Y that of y alone. Substituting this value of z in the
given equation, we have
' dx .. dJdY

X"Y-2X'Y+ XY =0, where X' =—, Y

dx B d_y
separating the variables, we get
X"-2X Y
—_——— =—.— = constant =k
X Y ' ..{2)
DB X oX kX =0 -
X _ w(3)

and :—}:- k=Y +-Y =0
Y ()

To solve equation (3), the auxiliary equation is
mE:-2m-k=0>m =It1/1+k

X =Cle(1 +JE+ Bx + 629{1 - J1+k)x

and the solution of (4)is Y = cae"ky

from (1), we get
z=[cleu+ Lok o o0- 1+k)x]c38—ky, o[t VT-Bx | g A -JTh g -k

Q 7. (¢) Solve the PDE by separation of variables method,

Uy =Uy + 2u, u(0, y) =9, aax- u(0, =1+ e-3y
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Ans, e ﬂuy +2u -._..(1)
10, v) =0, -——-uh‘.) y= l+e‘3-”

(4.'\”
Letulx, y) = X(x) Y(y) ' . {2)
Substituting in the given equation (1), we have
X"Y=XY +2XY
X" 2. Y
X Y
X*-2X =hX=>X"-(2+ X =0
me-(2+ k=0

m=t 1/2+ k
X = Clex‘fE + & + 028_xJ2 + k

=h=log ¥ =hy + log cs

Y= cae}"
ulx,y) = [c ;MR + o8 xm]%ek"
ulx, y) =(A VTR, B2 by ‘ L3
-i—li = {Acxm "xﬁ:‘] 2+ k™
ox

using 1n equation /3), #(0,3) =0=> A+B=0=>B=-A
A pr=1+e P m(A-B Trhe =1s e ®

(
(A+B)(J2+ ke a1+ 3

2A(J2+ ke =148
= 24J2+k=1,1=0 , . .
and 24 +h=1, k——3

1
When k=04 = dB=-—=
J;J2+ J \/E
When h=-34 = e = - and B =
oj2-3 2 2&
ix _ _~ix
uilx, y¥= E%[e"ﬁ - e"_“ﬁ‘) + [f_._?:__] e 3y
= 25'“"1(;&) +sinx.e”3

s, 9 = Zosin hx/2) + % sin
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