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MTE-08 : DIFFERENTIAL EQUATIONS

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 1 is compulsory.

(it) Answer any four questions from the

remaining Question Nos. 2 to 7.

(iti) Use of calculator is not allowed.

1. State whether the following statements are
True or False. Justify your answer with the

help of a short proof or a counter-example :
2x5=10

(1) The solution of initial value problem :
dy )
— = th y(0)=1
o = with y(0)

exists and 1s unique.

P.T.O.
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(1) The orthogonal trajectories of all the
parabolas with vertices at the origin and

foci on the x-axis is y2 +2x% =c.

(ii) 2 (alx)2 +y? (aly)2 +22 (d2)2 +2xydxdy=0
is a first order, first degree differential
equation.

(iv) The partial differential equation
ou

u—= e’ +sinx, u=u(x,y) is quasi-linear.
x

(v) The partial differential equation :

e G
is elliptic for all (x, y) inside the circle
X2+ y2 =1.
(a) Solve: 4
xzp2 +xyp—6y2 =0
(b) Solve : 6

(y2 +y2)dX+(z2 +zx)dy+(y2 —xy)dz =0

Using the transformation x? =X, y2 =Y reduce

the p. d. e. x2q2(x2+y2)—p2q —x? y =0 to a

0z 0z
f P,X)= ,Y), wh P=—,Q=—.
orm f( ) g(Q ) where ™ Q %
Obtain the complete integral of the resulting
equation. 10



(a)

(b)

(a)

(b)

(a)
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Use the method of variation of parameters
to solve the equation : 5

(D? —2D)y =¢“sinx
Find the integral surface of the p. d. e. :
x2p+y2q+z2 =0,

which passes through the hyperbola
xy=x+y,z=1. 5

Solve the equation : 4

dy x
dx [1 2 jy .y

A tightly stretched string with fixed end

points x=0 and x=[ is initially in a
position given by y =y, sin® [%J If it is

released from rest from this position, then

formulate the problem to find the
displacement y(x,t). 6

Find a particular integral of : 3

(D2 _DD'-2D2 + 2D+ 2D’)z _ o2x+3y

P.T.O.



(b)

(a)

(b)
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Solve the following differential equation by
reducing it to normal form using change of

dependent variable : 7

2
xﬂ—2@+[1+£jxy:x2ex,x¢0

dx®? dx x?
Solve : 5
(D-3D'- 2)2 z=2¢**sin (2y+x)
Solve the differential equation : 5

(D4 — a4)y =x* +sinbx, @ and b constants.
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MTE-08

Edeh SUTFE kA

(S, ST ut)

Td udrer

faawar, 2023
TH.33.-08 : Tachel THIEHIUT

gag ;2 gU2 STfeHad 37 : 50

ST : () 9 G 1 A Bl

(i) 999 9. 2 9 7 % [F= =T T &
I T
(iii) BoRciel & FAT HT 7gAld Tl Bl

1.

Jaeu foF FeAfafEad &0 9 § O o8|
Hferaa Iuufa 7eren wfd-3<ewr 9 394 I hI

qfte ifaT . 2x5=10

(i) STfAE HHE %=y,y(0)=1 % BA
X
A T 3R 9% afgda 2

P.T.O.
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() Fafeg W e SR y-3t W Ay o
it  qEaEd w1 odifae YEU-UY

y2+2x2 —c Bl

(i) «2 (dx)2 +y2 (aly)2 +22 (alz)2 +2xydxdy =0

YU I THHAE STehel THH 2

(iv) 3TIf¥Th 3Taehel THIHO :

ua_z =e” +sinx, u :u(x,y)

Haswehey B
(v) ATk 3Tahel FHIH

2 2 2
ox oxay oy

g0 x+yi=1 & AW WA (r,y) W

Sreforia 21
2. (&) TA HIfWT 4

xzp2 +xyp—6y2 =0

(@) B HIQ : 6

(y2 +y2)dX+(z2 +zx)dy+(y2 —xy)dz=0
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3. O x2=X?=Y & TIT Hh

FMIMR STehed HHIHL

1% (x”+y%)-p’q® ~x*y* =0
w f(P,X)=g(QY) & &I H HHMM
Fifre, SR P_—Q—gi g1 ofcom

G101 K1 Ui HHGRS WIS hifs@l 10

4. (&) GHH (D2—2D)y:exsinx CIRN IS
fa=ror fafar ¥ ga wifsuy 5
(@) 3T 3Tahel THIHL ¢

p+y*q+2° =0
FT T FUHRA T8 TG HIWC S
AT xy=x+y, 2=1 ¥ TR 2| 5

5. (%) THIRO 4
dy x
el RENCRI)
F! TA HITIT

P.T.O.



(@)

6. ()

(@)

7. (%h)

(@)
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fer s fagel x=0 R x=¢ drf
& Jgd: @iel gs SN i uRfas ferfa
y= yosm( j%l'ﬂﬁ'ﬂg?ﬁﬁ:ﬂﬁ@

fomreeen o ®ig € W €, A fareen
y(x,¢) T HH & faw wwen e

Fifa| 6
(D2 _DD'-2D? +2D+ 2D')z =223y
T faeie wHeRed 1 SifSu) 3

afya =R ufiEad w Ffafaa stasd
HH H GEHRT €9 H A B

B hiT9Y : 7
d—2%’—2ﬂ+(1+ jxy x%e*, x 20
X dx x
g it 5
(D-3D'-2)* 2 = 2% sin (2y + x)
3TIhel FHIRITT 5

<D4—a4)y:x4+sinbx

! B HITSY, &l o T@ b 3= 2B



