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I. Answer the following questions : 1x10=10

1. The number of arbitary constants a general
~ ‘solution of first order equation contains :

(@ 0 . (®) 1
() 2 (@3
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2. The n® order homogeneous hnear differential

. equatlon y""+poy(“‘"+ +pny—0 has

 general solution if the coefficients po(x),
p,(x) on some interval l are

| (a) Contmuous

'(b) D;scontlnuous

(c) stcontmuous and dxﬁ‘erentnable
'-(d) None of these

Any equauon contains n-arbmry constams

~ then the order of differential equation denved
) from 1t is

-(a)n - | .. (b)'n-l
©2  @n+l

. A first order d‘ffel'ent!al equation M( '
Xy)dx
+N(x,y)dy 0 is exact if

?‘_‘4.=:‘§; » M_aN
(a oy (b) ax’.#'g
© xty . @ F5%

is

Solving by variation of parameter for the
equation y” +y = tan X, the value of Wronskian

@1 ®) 2
© 3 N (R

. . Solution of (mz—ny)p + (nx-1z)q = ly-mx is

(a) f(lx + my +nz, x*—y2—79)=0
() f(ix-my-nz x*+y+7)=0

@ fix+my iz, x4yi)=0

@ f(lx-my-nz, X—y2_7)=0

. Consider a general partial differential equa-

tion of second order of the form Rr+ Ss+
Tt+f=0, where, R, S, T are continuous
function of x and y, then

(a) Parabolic, if S2—4RT=0
®) Hyperbolic, if S2—4RT <0
(c) Elliptical, if S2—-4RT>0

(d) None of these
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o 8. Particular integral of (D2 —D?)z=cos(x +y) II. Answer any eight of the following questions :

i [
| , , | _ 7 5x8=40
; (a) x cos (x+y) (b) %cos (x+y) | .
. , 1. Using the Picard’s method of successive
(c) xsin (x+y) (d) %sin (x+y) : approximations, find the third approximation

. i o dy 55
4 2 : : i ==X+
9. D Alembert’s equation of the wave ation” of the solution of the equation ; T y
: where y =0 when x=0.
(a) lf(x, =g(x+ct)+y(x—ct). : : ;
(b) - u(x,t) =g(x +ct) + y(x —ct) | _ 2. For the initial value problem Ey =e’,

y(0) = 0. Find the largest interval [x|<a in

© u(x,t)= ¢’(x +ct) -—\y’(x —ct)
which the Picard’s theorem holds

(d) u(x,t)= #(x —ct)+y(x +ct)

10. The partial differential equation 3. Reduce the one-dimensional wave equation

i
32 62 | ozl o’z
axf (- l)x—-+Y(Y—l)2.__+x oz | g oy & cgnomcal e
OX0y oy -5:(_
o | - 4. Solve : x%y" + xy’ -y = x%*.
+Y-5y“—0 is Hyperbolic in a region ip 5 XY
plane, if Y 5. Solve:x%y"+y=3x%
a) x=0 and y= :
@ ; iy =1 ; 6. Find the surface which intersects the surfaces
(b) x#0 and y,= 1 | of the system z(x+Y)= c(3z+ 1) orthogo-
() x=0 and y=1 . %] nally and which passes through the circle
(d) x#0 and y=1, ' w+y=1, z=1.
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WYEn) <] o(J(x— -EXy-n))

where J (2) denoteg Besco®
first km of order g &ssel
‘Strum-Liouyig, probl and eigen functlons of

em
(/4

9 Fmdthecom] |
=yz. petellltegl'alofpxy+pq+qy

10. Find' genery) -

B
:&;
&

equation ( l;;;:n;m Solution of Legendre’s
nezt iy Y=AP,Gy +(;((1; 1)y =0, where

7+ and Qn() have their usual

meaning,
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S function of the

2 ‘Solve in series : xzy”+xy’+(x2 -nY)y =0,

3 Find general SOlIlthll of two-dlmenswnal

ﬂ+@-0.

ox oy’

: Laplace S equatlon
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Choose the correct option 1x10=10

(,) Any equatnon contains n-arbitrary constants,
then the order of dxﬂ‘erentnal equation denved

| ﬁ'om it is
@n © -1
© 2 - - (d) n+l

(ii) The n® order homogeneous linear differential
equatlon have

@ n singular solution
(b) No singular solution
(c) One singular solution

- (d) None of these

 sen SEM-DMAT102
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(iii) The Wronskian value of the equatnon
y/+ 4y =tan 2x is

@1 (@2
©3 @ 4

(iv) Which of the following is false, when find

the general solution of Riccati’s equation ?.

.(a ' .%=P+Qy.+R‘y’ is the form of Riccati’s
~ equation.’
(b) y=f%¢u)-‘
(c) U=Af{x)+Bf{x)
— g du 2 =0-
@ Rt o dx)dx PR
(v). Which of the following is- not related to
Strum-Liouville problem : °
(@ [y + [q(x)+xp(x)]y 0
(b) a,y(®)*ay(@)=0
 (© by®) +by®)=0
(d) P(x)<0 on aﬁxsb |
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(vi) Solution of XP+yq=z is
)=o
) ¢[5J=1
L) 'z
yz
(C) ¢(x,;)=0

(d) All of thege

(a) 4{5,
y

N |

(®) Z= 8 ~by + 5in ab
(c) z=bx+ay gy o

(d) None of these

> ;
(b) - __}E ex-i-2 y
2

(c) xexw
(@) x2ev2y
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(ix) P’Alembert’s solution of the wave equation
is ;

(@) u(x,t)= ¢(x+ct) — ¥ (x—ct)
(b) U(x,t) = ¢ (x+ct) + W (x—ct)
(c) u(x;t)= ¢'(x+ct) - w/(x—ct)
(d) ux,t) = ¢(xtct) + v (x+ct)

(x) The general 2nd order partial differential
equation of the form -

Rr+Ss+Tt+f=0 where R, S, T are
continuous function of x and y then

(a) Parabolic, it S? —4RT=0
(b) Hyperbolic, if §2—4RT<0
(c) Elliptical, if §2—4RT>0
(d) None of these.
2. Answer any six of the following questions :
5x6=30
(a) Solve: y" + a’%y = tan ax (Method of Variation
of Parameter). : : :

(b) Show that fx.y) = xy? satisfies the Lipschitz
condition on the rectangle R : [x|<1, [y|]<1
but does not satisfy Lipschitz condition on

the strip S : [x|<1, [y[<w.
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1
0o
'

s orthogonal on the interval
t~l111<>t10ns

‘(d) sotves (y+z)p * (X+z)q (x+)’) where p=

&z ’1‘32z
axz c atZ tOcanOmcal fOtln

(® Usmg Picard’ s m

llatlo

(12) B | 150

set of functions {cos nx}s |

ﬁnd the con'espondmg .

'lﬁ’ﬁ"

Answer any ﬁve of the followmg questlons
. 8x5=40

dly dy

‘. (a) Sblve ———ootxa (l—cotx)y=é"sinx..,

dx2

(b) Find the mtegral surface of Lmear partial
differential equation, x(y~z)p —y(x*+z)q
=z(x*-y?); which contams a straight lme

x+y=0 and z=1.

' (¢) Find the general solution of Bws_ers‘equaﬁon

ng—xz-l-x:x —=4+(x’ | -x*)y=0.

(d) Fmd all the eigenvalues and elgenfuncuons A
of the Strum-Liouville problem X"+ ‘;\,x 0
with X/(0)= =0; X’(L) =0, .

(é) Find general solution of heat flow equation :

u 1{du .
r -E(at)’ k>0.

'(f) Find general solution of two-dimensional

Laplace’s equation :

o™ ‘o'

25 =0.

+
o oy
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. . ‘ - : B z
~ (2) Solve in series : (1_x2):_x)5'.=2x‘_l!

dx+n(n-y-l)

‘y=0; nez*. _
(b) Find the complete ntegral of:
. PXYtPatay=yz
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