Time : 3 hours]

Note: (i) Attemp All the problems. The
choice of problems is internal
as indicated.

Q. 1. Attempt any Four parts of the

following : — 5x4=20

(a) A 4 kg object falls from rest at

time #=0 in a medium offering a
resistance in kg numerically equal to
twice its instantaneous velocity in m/sec.
Find the velocity and distance travelled
at any time ¢ >0, and also the limiting
velocity.

Ans. Let v in/sec be the velocity of the

object.

Accelerating force =(4 - 2v) N

The equation of motion is

iﬂ='4 2v

gdt
2dv _g .

4-20. 2
-log (4 -—2v)=-g-t +0

[

..{1)

whent=0,v=0 = ¢=-log4
W= ~log4-20=£ -log 4

4 -2v 2
_4 a2
4-2r

4-2v_ g2
— P
4

4 - 2v=ge782
v=2(1-¢¥%) ..(2)
which gives the velocity of the object.
The limiting velocity is the velocity

have

[Total Marks : 100
Now from {(2) -

2 L 2(1 -8
dx =2(1 ~e " 2)dt
Integrating, x = 2(:_ + ﬁ-e‘gﬂzJ +0g ..{3)

Initially when t4= 0,x=0

Cg ===
g

I :n:=2{1r-|--2—¢."3"'2)-—i :
g g
x=2-21-e2
g

Q. 1. (b) Solve

3y - 2xyHdx + CE2 3xlyhdy=0
Ans. (3y - 2xy*)dx + (4x -3x2yDdy =0
. ) ) -1
Multiplying by 2t y*, we have
(3xhyk+1 _2rk+1j’k+3)dx -
(4xh+1yk _3xh+2yk+2)dy=0
For this equation to be exact we must
oM _aN
oy e

Ak + l)xhyk _ zk+3)xh+lyk+2

s 24(}1 + l)xkyk _ah + 2)xh+1yk+2

which holds when
Ak+D=4¢h+Dand-2(k+3)’
=-3(h+2

solving these equations, we havé
h=2k ="3

LP. =x%y3

Mult:plymg (1) by 2253, we have

when ¢ Mﬁlaadhédhﬁmeheﬁ‘:tuﬁ&rom Stuglep Sppasha. com
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.which is exact
The solution is

Imz 4_2;3,.3)41 e
ywuumt
4
3. 4_% .6
%y > y =c
Q.l.(c)nolve

d.tz
(p® -D?-4D -Dy =€
AEisD®-D? -4D -2=0
(D + V(D2 -2D -2 =0

D=—thtJ-
CF.=ce +€ (czoosxﬁ-rcasinx\@)
1

PL=

D3 -D?-4D-2
1

- &
1-1-4-2
’-ce—-x—
y=CF+PI
y=ce” +¢’(c2eost§+ casinxﬁ)
£
6

3
Q1. solve.z;%u%suotzx

&-1- 4-‘-@-:4001:21:

dx®

AE.isD?+4D =0

D2+ 9 =0 '

D-Otﬁi :

C.F = cye®* + ¢®%(0 c08 2 + g 8in 2)
=) +c200521r. +cg8in2x

Pl
D’—%d” K Btech Stuff From Sttfg@(m&wdlaamz

A4 ot 2x

RN T
—logsin2x .
D2+42

=2

log sin 2x

D2+
1
[ 5 llogsmzx
2i D + 20

]log sin 2x

|
21D21D+

1 : D
-Lip -P . :
= 2

P =_m log sin 2x

=2 Ie’m log sin 2xdx
-2ix
2ﬂ{log slnzx[-e% )_‘ 200‘32.”
=~ l log sin2x + -—-.—-
2t 2%

2 (005 2x - i sin 20}
gin 2x
1 Zﬁ&
= —— log sin 2x +——=
% e %

2 .
-wﬁ—zi—ieos%}dx
sin 2x
Zix
21
I(eosec 2x —gin 2x —icos2x)dx

1
=——logsin2x +
% e

1 Dl
= — =102 8in 2x + ——
5 B %
[-lélog(cosec 9x - cot2x) + _’___00322:

_l.sinm]
2

2Zix :
=-—logsm2x +°——

Digos 2x — isin 2x)
. (2)
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1 .
1 .
55 og sin 2x

=g 2% Iez‘" log sin 2x dx

2ix
se‘m[log'sinzx[eﬁ ]— 2?0821

P =

8in 2x

=

j'(eoaeczx - 8in 2x + icos 2x)dx
- 2
2

[log (cosec 2x - cot 2x) + cos 2x + isin 2x]
{3}

- ix

1 .
= — log 8in 2x -
2ioz

-=--l mn?x-
% og

-2
= o ]
Pl 2:(2&] og sin 2x

2ix ~2ix
1 [f-—-le-—-Jlog(coaec 2x ~¢cot 2x)

A —
2 2i
2ix -2ix
i(__z__]mzx
28 2i
.  2ix  _~2ix
—d % |sin2e
2i 2

,%hgsin'zx-%coaleog

(cosecly —m%)-%mzzx—%smzk
o8 2x

1 .
==l Dy -
3 of 8in

log (cosec 2x - cot 2x) -%

y=CF+PlL
= -I-CzOOS?x +038in2‘.t -

l(1 -log sin 2x) — log
(cosech cot 2:)

d%y | dx
Y 4% L3y=
ot dt+ y =gin 2

= (D?*+x +Dy=e' (1)
-4Dx +(D? + 9)y =sin 2 (2

Eliminating y from (1) & (2), we get
KD? + 3(D? +3)+ 4Dx

=(D? + 3)e' ~Dsin
(D* +6D% +9+ 4D«
et + 3¢t - 2co8 2
(D*+10D? +9)x = de’ - 2c08 2
AE.isD*+10D*+9=0

(D*+9)(DE+ 1) =0
D=t3i%i
C.Fac; cost + ¢g 8int + cg cos3 + ¢4 sin3¢
- — e (4¢® - 208 %)
D*+10D%+9
S PR S
D* +10D“+9 (D*+9 (D% D)
2008 2

1 1
4 -2 c0s 2
1+10+98°.  (<4+9)(-4+D

=—g' +—cos
15

¢

e 2

=?+-1-5-0082

X =¢; co8t + ¢g 8int + c3 cOBY + ¢4 8inY
e 2
—+=—cos2 .(3
+5+15m (3

%a-wq sint + ¢g co8t - 3¢q 8in3
!
e 4
+3C4OOB&+-E' ']'39”32‘
d2s
—--‘01003‘ €p 8int —9cg cos 3t

Q E)Mninad'—%lk%ed&&tﬁf From StucfentSuwdha.com ¢

-9¢ sin} + — -~—cos 2
4 & 1K
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=¢' + ¢; co8t + ez 8int +9cg co83t +
: !
. e 8 -
stnd - — + — vos 2 -3¢, cost
B¢,y sin AT A 1
3¢’
~ 3¢ sint -3¢y cosd ~ oy sind - ¥y

6
- 05
16
dy int + Bcg cos
z=--2cxconst-20331m!+ cscgs

¢
. € 2

+6c BIN3t ~— + ~—cos8 2
4 5 15

sin 3¢

¥ == 2cy sint + 2¢4 cost + 6eg

o, o83 & 2 sin2
‘T8 "5 15 2
y =~2¢ 8in? + 29 cost + 20 8ind

‘ .
¢ sin ..(4)
—2¢4 COBH ~ == + ¢

¢ 5 15

Equations (3) & (4) give the required
solutions

2
Q. 1. (D Solve x’ﬂ-;% ::: Ay =0
2
Ms.x2%%+x%—Lzy=0

Putx =¢,z=logx, D=l
dz

[DWD-D+D-1y=0
(D%~ 2%y =0
AE.isD%?-32=0
D2=X¥=3D=t)

: y=C.F.=cle"’ + cze'“ -clx" + .':2::“jL
T Q. 2. Attempt any Four parts of the
following : — 5x4=20
(a) Find the Laplace transform of
t2 0<t<2

{2 o<t<2
Ans, fit)={t -1 2«2 <3
7 >3

Lif@)) = fe-“f(:)dc
fis)= fe"‘tzdt + fe““(t - Ddt

R Ee‘“.‘?dt
syl
)bt

82 83 82
2 1 7).s 2
+['?'§f*§}’ '3
:[—.?....?__.g_ —2’+(§_l}"3.
8 32 83 s g
2
+ —

Q. 2. () I L{£ @) = F(x), show that

Downlo&d 3l Btech Stuff From St{bm}&jvﬁhanm. find the
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t
@)= Igl:—.r-dt
L

 Ans. L{f®)}=F(®)= fe"‘f(s)cu

Integrating both gides w.r.tog from 0 to

rF(s)ds = f[ E ™ f(t)dt}is
- E ff(t)e'“ds?dt

on changing the order of integrat

- f f(t)[ fe’“ds}it
- Ef(t{—-‘-;}jdt
= Ee"“ ﬁ:-l'dt p
-
L{ﬁ:l} = fF(s)ds

Lisind =<5 =F(®) .
8

: +1
L{-s-l-i-li}' o s =ftan~} s
C o= tarl'1 w - tan”

ion

g“+1

lg

'-%-tan"ls = Fy(8)

tf(t) = L‘l[—-% flog(s + 1 -log s}]

= L_"{- ....1-- + .];]
g+l ¢
gy=—e" +1
&)= 1-¢_ ':_
Q.2.(d State and prove convolution
theorem for Laplace transform.
" Ans. Convolution Theorem :
1 L1 (F(s) = ft) and
LYG(s) = gt

then L~ 1(F(s) G(s)} = [)f(u)g(t ~uydu
u 1;' _

0
Proff : Let §it) = Ilf(u) gt ~wdu

_ Lis@N = fe"‘ { ﬁﬂu) gt - u)du}dt

= f Le"‘f(u) gt - wdudt
of integration,

(1

On changing the order
we get,

Lis@) = E fe'“f(u)g(: —wadtdy

L gsint ) BO, LI
T 8 s\4 7

Q 2

Laphcé transform is 1+ -1.-

Ans. Let

Dﬂlﬂmﬁ%ﬁ?@ll“ %B}E’Cﬁ'lglﬁgﬁ Student $lviehna cranen -{ f e f(u)dﬁ)

iy =L Vel & 4-1]'—‘0‘3}

. () Find the function whose

- Ee"" f(u‘){ Ee_"“'_“‘eTt- u)d:}du
= fe’“‘f(u) { fe""g(v)dv}du’

puttingt - =V

3l
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= F(s5).G(s} .
z:l{F(s)G(s)} ~4t) = _Ef(u)g{t wdu.
Q. 2. (e) Solve for ¥} the equation

¢

¥i)r=1+ Iy{t)cosu - Odt
0

¢
Ans. y(t)=1+ j' (1) costt — vt

y=1l+ y * cost
Takmg Laplace transform, Lyl = Y(s)

Y(s)= —+ Y(s}

+1

Y(s)[l— ]--1-
s+l 8

Yie—stl A, Bs+C
s(s“-3+1) 3 8°-3+1
1
s2-s+1
Takaing inverse laplace transform

PSSV E OSSN
yt)=L ls}-t—L { 3 }

8 ~5+1

A=1B=0,C=1 Y(s)=sl+

2

21 a2 o2 @
¥t) 1+7§e smh[ 2]

=1+ 755 smh[‘f]

C LiyKe®+ 48+ 4)+ 22 -8+ 8= ——
: s+1

¥0)=-2,¥(0)=8

Ans. y'(t) + 45' (t) + 4y(t) =6

y0)=-2 {0)=8

Taking Laplace transform, we get.

Liy} + 4L{y} + 4 L{y} =6L{e™"

$2LUy) -8y (0) ~ y (0) + 4sL(y) ~ y(O))
6

+ 4Ly} =——
s+1
6

Liy){s +2}2ﬂ-—§—?—23.
_ e+1

6 2
(s+D(s+2% (s +22
6 6 6 :
s+l 842 {s+2)2
_As+2-2
(s +2°

Taking inverse Leplace transform
y=6L‘1{-——1—} -~ 1
s+l 8+2

Iy =

Iy} =

.-GL‘i{‘ 1 | 1feen-2
(2 +1? (s +2?

=Bt —Ge~¥ - Ge'z‘L‘l{ -15} -2¢ 21
. 3

{7
. A - 2
=8e~t —6e 2 ~ge 2y - 27¥L )
1 2
(-3
=6e~f ~6e72 _gte™2 20721 - )
¥ty =6e™t —8e~% . e

- Q. 3. Attempt any Two parts of the
following : — ‘  10x2=20

(a) Expand f(x)=k <0<x <2 in &

(1) Sine series

& 200 HeNe ABte MR From &%&ﬁﬁa\aﬁom
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(§) Half range sine series . 1.1 .1 -

0 1 3‘ 5" 98
fix) -an sinf-;}- . L oo Aus. f(x) = nx, O<x<l
=1’ _ : ' nM2-x), l<x<2
where, by, =-:I'-, E f(x)sin ﬁg-dx Half range cosine series
2 s =52+ 3 an S
2 2 . A=l '
2
cos P | a9 == ﬁf(x)dx = Etxdx
225 o + fﬂ(2-—x)dx
2k 1 2°\2
=;;["¢08n!+1] =n(x—22—} + {21 -2:2_]
2 cM - !
- =§*"[‘4"2"(2‘§)
) 2k ny .. NAX : .
251 - (-DMsin—
f(x) 11'2_1[ ( sin 2 =E+ﬁ[ _§]=E+£=1‘[
n= _ 2 2l 2 2
(ii) Half range cosine series 0 -
2 a, == | f(x)cos——dx
% 2nx "3 c 2
fix) 2 +Za,‘cos 5 o
h n=l i .= -En(x)oos—?—dx + fm(2-x)
where .
' 2 nnx
005% Ef(x)dxsa ﬁkdx=k(x)% ‘ cos 2 dx |
a0=2k . smﬁﬁ cosf..—-
a,,-.--zl—Lf(x)cosﬁ-:idx =N =g || ninira _”‘
0
2 nnx
== ——dx
2 gkoos 2 sin.n_q- _ msn_T?:-
sin 20— i (@-2)| == =0 T3
k| ——— = 2% (sinnx - 5in0) _ , , 1
(mtf2) ©onm
0 : ‘ = [--2—:;in-"5+--—-4 COSH]—[—-—‘; ]
=0 o2 w2 \ne
2k 4 4
s—sk ) - o, — — i ——
fix) 2 | _o +u[ nznzcoanu {n gin- 23
ne <x <l ' RE
Q 3. M) I (=) {'m(s-s) 1<x<2 “"2‘]

using M@M%ﬁh Spatisiorom Stude&ﬁ%@%eﬁf — e COBTIX

4
e rasr $at n'x n’n®


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

_._.3ﬁ1-_-+ COY ——
nx 2 2

2
2 inRE, 4 4 cos 2 - 4
—osinT 2.2

nx 2 nzxz 2 nég
nx 4- nm

2
COBNA - — §iN — + —— cO5 —
n¥x? a2 g% 2 ]

=__:“2[2 --~1 cosn®
nn

=—%—[2cosﬂ—1 coamc]
R*n 2

2 4 nn
2

when n is odd oos%’s =0 and cosnx=-1

g, =0=>a; sag=ag...=0
When n is even

4 16
ag =——[2c08 7 -1 - o8 28] = -——
2 221't _ 221(

a4 =—g~[2c083x ~ 1 ~ cos 4} =0

4°x
ag = —f—[2 cosdn ~1 - cosbn} =$
6%x 6°x

f(x)‘=3-l§[-1-m_2’“‘ WA
2 22 2 @2
c0s 8 4 J
PN
x 16(1 1
2= —cos3
f() tl:(220015ﬂ::c+62¢03 L+ ...)
2 (182 5. (16)%
Go K2 02-24 ok aj -.64g2 .....

The root mean square value,
ok =-§ f y2dx

(;)2 %-;-[‘C_uzxzdx + fnz(z -+)2dx

2[r sy
=X [’_‘_] * r(4+x3-4x)dx

A EPA
L J

s
[T 0-'

2
3 - 2
x
g+ X4 |
[x+3 3

Download All

=

3
218,02, 085 el
3 22 2

2 2 ae? a6 6

3 2 2952 gig2 1ot

n?  x (16)2( 1 1 }
—mm—] o g —

ooooo

Q. 3. (¢) Solve

ox 3.? 3)’
o P PP
&3 23_)’ ay

(D3 -3D2 D + 4DV me* + Y

AEism®-3m%+ 420

m=-1,22

C.F=fily—2)+ fo(y + 20) + 2fy (y + 2)
1 +2

Pl D -3D2p + 4D e

D=1,D=

=_______}_______ex-+2y
1-3x2+4x8

1 x+2v

ch Stuff From St@@ientSuwdha com
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following : — ) _
{a) Find the solution (s) using the

powernriesmathod_x%q-%e.x’,go.

u=CF+Pl

=fily -2) + foly + 20) + xfa(y + 2)
_ ,r 2y

27

Q. 4. Attempt any Two parts of the

10x2=20

2y . 1)
ey, %, 20
Ans. x o3 + yom +xy
Here x =0 is a regular singular point.
Lety= Zamx”w‘ 2}
%. ap(m + Bx™*1
aly

=Zu,,,(m +B(m + k-1 h -2
xZam(m + R)m + k- D™ -2
+Zam(m +Rx™ A1

+x2 Zamxmﬂ‘ =0
Zam[(m+k)(m+k-1)+(m+k)]
pmhl Zamxmk 2 0

Zam(m + k)2 Mkl

+Zamxm+k+2 =0 3)

Equating to zero the coefficient of x*1
agh? =0=> k* =0

k=0,0

Equatiag to zero the coefficient of «*
ayk+ )2 =0 a) =0

Equating to zero the coefficient of s
axk+ 2% =03 a5 =0

Equating to zero the coefficient of x™**+2

a A4
Opeg = = r———Bepy “w

tech Stuff From StudentS \Fl’dhé’é?)rrffzﬁ3

ag =~

(k+9)° %

[« R

F ke ®?

a =0

Gy =@ =Gy =0

-Ls)fa, =0,ag =0, a;; =0

k
ag=———tray = 1 agy
TR L e 9 (K0
1
I 9)’“‘
1
= - a,
(k+3)§(k+6)2(k+9)3 0
ynx*ag 1- 2? + z°
(k+32  (k+3h+6)°
_ x? o (5)
R+ R+ 62 R+ 9F
when k =0

3 6 9 .
%) =ao[1-—x—+ S U, ] .(6}

Differentiating (5) w.rt. k

B ot -
oy (x" log x)ao[l Y
xﬁ
N = IR
k + 3%k + 6)*
(k+ 3k +8)2(k + 9)
+ Ikao 2‘!_3 - 2‘:8
k+3° (k+3%%+86)°
2¢ 8 ]
T+3%k+68
putting & =0(9—] =¥z
ok Jye0
6 9
'(hg”)“o[ pr) g 7" 325292

2".3 2'3 2:8 ]
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Hence the general soluticn

¥ =0y + Co¥2

Q. 4. (b) Establish any tow of the
following recurrence formulae for the
Legendre polynomia]s

) P,,(x) = ( 2_pn

dxll

@ (x?- I)P,,(x) = nl{xPy(x) - py_1(x})}
(3) (1 + Py (%) =(251 + 1)aPy(x)

. -npP _l(x )
A
n!ds”

1
Ans. (1} P, (x) = o

Letv=(x2-1"

dv 2 _ nan-l
———— —-l) zx
i

(xz~n§£=m(x?-1)”2x=zm

(1~ x2)-d7+2nxv =0

Differentiating (n + 1) times by Leibnitz
theorem,

n+ 2 +1
A-2HEF + (e D20 dnﬂ:{
(n+Dn d"v
+ a1 (-2} dx"]
-+l 13
+2n[x-g-;;t-;i’-+(n+ l)%x%]ﬂ)
2 4"+ an*y,
a-x )dxm‘-z - dxm-l
+n(n + 1)—-—- =0
2
(1-:2)%’3-21:%”(“ Doy
d"v
Where v, =-Et—;'-

whichis Legendre's equation and v, isits

solution.
n

Uy = :g:——(xz -1)" contains only positive

=cP,(x)
2_qn .40
dx"
i(x - D" (x + D) ...(1)

dl’l -1
dx™t

cP {x) =-££--(x
dx”

=(x ~1)"nt+ n, nix -1

RN CE VN C I g
=nlx + D" + terms containing powers
of (x ~1)
Putting x = 1
ePp (D) = n‘2" =>e¢=2"n!
n -
1‘ @ (x2 1y
dxﬂ
@Mz~ 1P, (.1:) nixP,(x} - pn_l(x)}
Rae. formulaP xPn_l =
Rec. formula xP, - P,_y =aP, - A2)
Multiplying (2} by x and subtracting
from (1), we ge.t .
(1-2*P, =nlP, 4 -zP,}
(x2 -D P, =nlzP, - P, ;)
(3Y(n + 1IP, ;3(x) =(2n + DxP, (x)
‘ —nP,,,l(x)

(I})= P,(x} =

-2k 4+ B V2N WP

=0

Differentiating both sides w.r.t h, we get
-%(1 ~2xh + K232 (2h - 2x)

=-i nh" 1P, (x)

n=0
(x ~B) (L~ 2k + AH V2 (1 - 20k + AD)

> nh Py
(x =h) Y KPy(x) =(1~2ch + h?)
Py X3

Equating the coefficient of 2" in both
sides.

.tP . -P n-1 ={n+ nPn-l-l - Wu

+{n-DP,.4

power of x, it 1pgat 02 |8 SRR EIEREAff FronnSRRIetSLVhaPom

_1 ll'(l)
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Q. 4. (¢) Prove any two of the
‘following recurrence formulae for the

Bessel's functions J,(x):
(@) J,,5(8) + I (2) = %(u + )
@ 22 x) =n® ~n - 2 I ()
MS. (1) 2n J,,(x) ﬁx(Jn.p]_ + Jn.])
d . .
'E'x—(ann) =anﬂ"’1 .
P A A T X
Dividing by x”
¢ R
J,, + ';Jn =J,,..1
Again

%(f“

) ="
PR S ey R Al
or i + =dn =dun
Adding (1) & (2}, we get,
?;"I'Jn =dpi +Jng
nd, =x(d,,q + )
(2T 30) + Tag@ éf—(n_ +9
I pralx) _
g +-:-:;J,, =Jdpy

Put n=n+4
s (n+4)
x

Insa + Jneg =dy,3

. roon
Again -J, -l-;J,, =d .

Putn=n+4

_J:‘-M . (n+4)

Adding (1) & (2) we get
“An + 4)

Jn+4 =dnss

Tpia =Inis + nas

.A2)

x":a =nd, —xdp ) {1}

Differentiating

xdpt dy=ndy —2ly o1~ dnn

sz:; =(n_1)xJ;‘l "x2J:'n1 - n+i (2)

Rec. from xJn =-nd, + 2/, 4 -

2y = ~(n+ Vel p3g + 2, E))

(2= xA, =(n-Dad, [nd;, = xef, 4]

—x[—{(n + Ve + ¥, —xJp)

sz; =(n? - n=x2d, +xJp,

Q. 5. Solve any Two paris of the
following : — 10x2=20

(a) _Derive the one dimensional
wave equation for vibrating string

‘(1) under suitable conditions.

.Ans. One dimensional wave
equation : Let m be the mass per unit.length
of the string. Consider the motion of an
element PQ of length s, the tension 7 and T
at P and @ respectively are tangential to the
curve. 1 ' .
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Since is no motion in the horiZontal

direction, we have
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A1) Ticosa =T, cosp=T (constant)  ..(1)

Mass of element PQ = mas
By Newton's second law of motion, the
equation of motion
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-8ince 83 = 3x to a first approximation and
tan o and tanf are the slopes of the curve of the
stringat x and x + 8«
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or -—-ﬁasax -0

a—*;- c? a i where ¢2 = T
ot x m
The boundary conditions

(i) y=0whenx =0 (ii) y =0 whenx =!

If the string is made to vibrate by puliing
it into & curve y = f(x) and then relasing it with
the velocity g(x), the initial conditions are

(i) y = flx) whent =0

(ii)(%] = g(x) when£ =0

Q. 5. (b) Describe the method of
gseparation of variables for solving a
partial differential equation. Hence solve
the one dinmensional heat equation.
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under suitable initial and boundary
conditions.

Ans. Method of Separation of
variabies : In this method, we take solution
which breaks up into a product of functions each
of which contains only one of the independent
variable.
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Let u = X(x) Tt} ..{2) be the solution of
equation (1}

Where X is a function of xand T ig a
function of ¢ only. :

XT' =c3X"T
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X _hx ~0 and 9L _ge¥r =0
dx? dt

(i) When & is positive and = p
2
ﬁ-p"x Gand%t-p 23 -0
X =cyeP* +cge™P* T mege P cp't
(i) When & is negative and = -p2
ax dT .2
L% v p2X =0and S 4 22T 20
dix? P at P T
X =c;co8px + ¢ sinpa:,T-cse"""’z'
(iii) when 2 =0
X =C3X + Cg, T=ca
since v decrease as time £ increases, the
solution of heat equation in
u =(c; €08 px + ¢4 8in px)e
Q. 5. (¢) Characterize the following
partial differential equations into elliplic,

paraboli;z and hyperbolic equatmns
u

<t

axay
* =F(x,y, », Uy uy)
Here A, B, C may be functions oi' x
and y.

Ans. 428, op Pu 0P

: ac? xoy  oy?
= Fx, y,u,uy, uy) A1)
Equation (1) is :
(i) Elliptic if (2B)% - 4AC <0
4B% - 4AC <0

- AC <0

(ii) Hyperbolic if (2B)? - 4AC >0
B2-AC>0
(iii) Parabolic if (2B)> - 4AC =0
B2-AC=0

The differential equations governing the

phenomencn of one and two dimensional heat

flow are parabolic and elliptic respeciively,
while the motion of a vibrating string is
described by a hyperbolic partial differential
equation.
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