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(_i_) Answer any SIX questions, taking THREE from each section.
(‘1.1) Figures in the margin indicate full marks,

(!1i) Use separate answer script for each section.

(iv)  Assume reasonable value for any data missing,

SECTION-A

Define order and degree of o differentinl equation (DE) with example. Obtaln the DE of the family of curves
y = e*(Acosx + Psinx), Mention the order of the obtaining DI,

According to Newton's law ol conling, the rate at which a substance cools in moving air is proportional to the
difference between the temperature of (he substance and that of the air. If the temperature of the air is 290k and

the substance cools from 370k to 330k in 10 minutes, find when the temperature will be 295k.

Define homogencous DE with two examples; solve the homogeneous DE (x3 = 2y%)dx + 3xy*dy = 0 using
proper transformation.

What is integrating factor? Find integrating factor r)r'x%;1 —2y = x? +sin (x'-—:). and solve it.

Sole the DE (D? — 4D + 4)y = 3x?e¢**sin2x, where D = Ed;.

. ; . a3 d d . . .
Find the solution ot x 5—;% + x(:’-f)z - ﬁ = 0 when the cquation do not contain y directly.

x 1}
Prove that ci('_s) = T% o Jn(X)2" where Jo(x) is Bessel's function.

State and prove Rodriguc's formula for Legendre polynomial P, (x).

Show that f;x},,(ax)},,(ﬁx)d.\' = 0 whers @ and f8 are the roots of Jn ().

SECTION-B

Define Fourier series. Expand the Fourier serles for f(x) = x + x? when = < x <.

Find a Fourier series expression for f(x) = xsinx in the interval = < x < m.

. e - - Asinldx
Find the Fouricr sine integral for /(x) = e~#* and hence show that Ze™#* = I a‘:ﬁ dA.

2
E:iﬁ,x>0.t>o\vinhthc

Solve the one dimensional heat cquation by using Fourier transformation: =3

condition u(0,t) =0
u(x,0) = [

1, 0<x<1
0,x>1

Solve: (y + xz)p — (x + yz)q = x* - yi.

Find the integral surface of (x — Yy p+ O =x)xiq= (x* + y¥)z which passes through y = 0and
xz = a’.

Find the complete and singular integral of (p? + q?)y = 4z

Solve the Laplace equation in three dimenslonal Cartesian coordinate (x, ¥, 2).
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Thaoer 3 Houes
N (.i.) Answer any SIX questions, taking THREE from cach section,

(i) Figures in the margin indicate full marks,

(i) Use separate answer script for each seetion.

(iv)  Assume reaconable value for any data missing,

SECTION-A

- : . . . dy
Q1) Define integrating Factor. Find the integrating factor of L 2xy = x* and hence solve it
X
. . dix )
(b)  Find the general solution of 'TT +nx=0,
di

() Solve the initial value problem:

elbmlal LW AN B VL]
l\' N 7 19 0 s S ! . ,,v
_‘_._* 2),“,,‘_,::5"”.;).(1)._,0 (R NN A3 N09m7
3
Define singular point and ordinary point of a differential equation. Find the series solution of
$ 2

d'y _d
4 -—% 2% y=0

dy dx

\
2
Q3(4)  Show that J{pn (X)) dx = n=012.... Where p, (x) is the legendre polynomial of order n.
\'/ o’ 2n+1

!
(b)  Prove that pr, (x)is the co-efticient of 2" in the expansion of (I=2xz +2z%)%in ascending powers of 2.
Also find the value of p, (1)

.

, 2103 . 3!
QMT) Provethat J g, (x) = ,[—| =sinx + ——cosx
- 7 | x 1

: !
) Prove that, | xS, () (fx)dx = O where wand [ are the roots of J,(x) = 0.
L] L]
0

SECTION-B

Q.5(a) Define even and odd function with example. Show that an even function can have no sine terms in it's Fourier
cxpansion,

() l"l'ml the Fourier series to represent the function f(X) = ¢* for — i < x < and hence derive a series for

- T

~

sinh.7 .-

,04 Define Fourier sine and cosine transform, Find the Fourier transform of f'(x) = e>M Jwhere —@ Sx<a
V. 1 @ a
() For the Fourier integral to prove that f(x) = — Jf(!)cus A(t = x)dtdA
n 0-a
Q) Define partial DE  with example of 2™ order & 3" degree. Form a  partial DE  from
x+y+z=f(x? 4+’ +2%) by eliminating arbitrary function f. N
(1) Find the general solution of the partial DE (2xy —=Dp +(z - 2.\:2)([ =2(x - 1):) and also the particular
integral which passes through the line x = 1,y =0,

wtﬂ) Find a complete and singular integral of 2xz — }J.\'] =2gxy+ py=0 .
(b)  Solve the Lapluce's equation in two dimensional polar coordinate (r,0)
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(i) Answer SIX questions, taking THREE from each section.
(i) Figure in the margin indicates full marks,
(1) Use separate answer seript Tor each seetion,

SECTION-A
0 -
v . p ’/\
?)
L0 1 ur
QT Show that il 7= =4 g0 = 0 and i 0 = ¢ and T 0 when (= 0 then 2 = e cos| 1 f 6.00
dt’ dl V'
M) Find the foei of the curve which satisties the difterential cquation (70 y\de evdv 0and passes 5.67
through the paint (1.0).
027 Define ondinary point and singular point, Solve 2x%y" = xy' + (x-5)y = 0 by the Frobenious method, 11.67
p \ L
Q a) Prove that Po(x) is the coeflicient of h" in the expansion of (1-2xh 4 By in ascending powers of . 4.00
Also show ﬂ\.’ll |'|‘( 1)y= 1.
2n(n+1)
thy Provethat Ju 2 (6., (v)dy = ——— e 400
e I chalaie 20— )20+ )2+ 3)
) l‘l\\\g" that ¥ (x) = P, (x) = lll’_,( V). 3.67
O ay Using the recurrence relations, show that /7 (x) =/, (X)) =2/, (x) +./ . (X) 1.00
/7 fromsom s
[=inx
(O Prone that W (x) = ,rl " e = L'l\,\'.\'}. 4.00 )
17 . 167
(e Prove than J (x) = - jcm(m) —asinfd) 3.67
SECTTON-B

- 2
g 2

P =X . )
/“”“" Define  periodic  functio, 11 /(\)—(~ »-—) in the rmge 0 o 2re show  that 6.0¢

e S COS Y
f(x)= Dk T
y 12 =

2, =2<x<l 567
(M) Pypand the Fourier series in the interval <2< x -2 2 when f(xv) = 5 2.0
Xy OD<yx<
; " 8 lll Ax 6.00
i A Q66D ind the Fourier sine integral for fiv) = ¢ henee show that - c I——— —d} ).
i \ . /f + ;
‘ / )
| LTy, 5.67
! (M) prave that for the Fourier integral f(x) = — I I_/ (rycosu(t = x)drdu
b
12 N .
du cu ‘ ) . e 367
Q.2(a) Find the solution of ~— =/’ ~— for which u(t0) = utd,) = 0 and u(x.0) = sin 1 by the .6
. v’ ot
7 . .
method of variable separable.
a . . 2 R N . )
’ (b Find the complete and singular integral of (07 + g7 )y = ¢z 6.00
' . e ' .01
OR(a) Solve pa @ g +ogy v by Clarpit s method,
7 .
., . . . . . . W
() Sohve the three dimensional Laplase’s equation in eylindrical coordinates . 0, ) 0.0

-
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P4 N.B.:- () Answer SIN questions, wking THREL from cach seetion,
7 (i) Figure in the margin indicates full marks.
(!n] Use separate answer seript for each seetion.
(Iv) Assume reasonable value for any data missing.
/, SECTION-A
/'.‘ G Find the foci of the curve which satisfies the difterential equation (14 95 ) e and passes 100
through the point(1,0).
v thi And the particular solution of cos yelv + (1 + 2™ )sin yddr = 0 when v =0, y =2 400
,:/'}- /°
(€3 Show that the general solution of the differential equation ‘—;‘- 412y =0 0s v e Acostn + £, 100
=
“ 12277 Detine ordinary point and singular point, Solve 237 3" = a0’ 4 (v = Sy = 0 by the Frobenious method, 12,00
/ ¢
‘( .. )
’ . e . : . Tl
Q31" Prove that J,(x) is the co-efficient of =" in the expansion of ¢ = . Also prove that 600
i cos(reos@) =J,(x) = 2J5(x)cos 2 + 2 y(v)cosdar..........
1 l > _sin(yeosa) =2/ (x)cosa = 273 (v)cos Ja 2J5(X) €08 5revirnnnnirnn. “
P
. /lll) Prove that 'r' Xty (), (fi)dy =0 where @ and fare the roots of J,, (x) =0, .00
d
>
": QW 00 = a0 selution of Lependre equation (1=x=)y" = 20" ¢ (4 Dy =Gthen show  that 6,00
I a N " h ( IH: )
1 (1= x7)" " —= is a solution of the equation (1= x7)3" =200 + Jn(e + 1) = ——c I_.“ =0,
. " | -x J
t t0) Derive Rodrigues formula for Legendre polynomial. 6.00
i
| SECTION-B
! () Define periodic function. Expand the half range cosine series. 6.00
) 2
‘ > - T N 7=-x\",
: \ L~ (b Lxpand the Fourier series for the function f(x) =(—‘—_)——] in the range 0to2x. 6.00
{ i Lyle
1 s - . . y NZa
4; Q. 6(a) Find the Fourier transform of f(x)if f(x) = [” Ipa 6.00
\Npa
f 2
} . o 2%n ; - N
! () Solve the boundary value problem -_’—=3—,— with the condition #(0,¢)=1(2.2) = 0. OO, and  6.00
b v
¢ u(v.0):= v, 0(x(2 using Fourier transformation.
i ) .
¢ O Ta)” Find a partial differential equation by the elimination of arbitrary function ¢ from the cquation  6.00
- . .
¢ v) = 0 where i and v are the function of x, vand =,
. . ot . 2 12 20 B . ,
i (0 Sehve the nonhmear partial dilferential equation  16p727 494727 + 427 = 4=0 I Charpit's 6.0
; - 7 method
‘ /
\ s~ - a2
{ ) i 1, G 1 1
H Q 8t Solver -5 {-tr: i}-) v -:—~-(—(\m¢i——'_~) + —-1-—'—“-—,:- s 700
' prlOr O sing dp M) sint a0t
A . . o . s
\ A:l the dimeter of a semi-cizenlar plate of radius o ds Keptat 07C and the tempe

vatre at the semi- 500
N b boandary s 77C  Find the steady state temperature i the plate.
A~ __crcabi boandary s/ Find the steady state temperature in the plat

~—
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