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Note :

Q. No. 1 is compulsory. Attempt any four questions
out of the remaining questions 2 - 7. Calculators are not

allowed.

State whether the following statements are true
or false. Justify your answer with the help of a

short proof or a counter example : 5x2=10

(a)

(b)

MTE-8

The differential equation :

(x2+y%2+1) dx—2xy dy=0, is an exact
differential equation.

The form of trial solution for the differential
equation :

3
Y Y

3 =% +sin x
dx dx

is y=x (Ax®+Bx2+Cx+D)+x (E sinx +F cos x).

1 P.T.O.
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(d)

(e)

(b)
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The partial differential equation

(y+zx) p—(x+yz) q=x2—y? is a
semi-linear partial differential equation of
first order.

The partial differential equations :
xp—yq=0,
z(xp +yq) =2xy

are compatible.

The partial differential equation :

—5 + 2y

( 2 9%u 0%u 9%u
* "1) 2 7
ox dxdy Ay

is elliptic for all (x, y) inside the circle
x2+y2=1.
Solve the simultaneous differential equation :

dx _ 4y _ dz
x2 — y2 - 22 2xy 2xz

Solve the following differential equation by
reducing it to normal form using change of
dependent variable :

;
i;i—g—-Zx Z—Z+ (xz +2) = eE(x2 +2x)
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Solve the differential equation :

dy

1-x% +2y) =L +2xy =0.

(12 w2y) 5o+ 2y

Verify that the Pfaffian differential equation :
3x2dx +3y2dy — (x3+ y3 +e2%)dz =0

is integrable and hence find its integral.

Solve the differential equation :

2
xzix—g - BxZ—z +5y = x° sin (Inx)

Solve the partial differential equation :
(D2 = DD’ - 6D"%)z=1xy.

A string is stretched between the fixed points
(0, 0) and (I, 0) and released at rest from the
initial deflection given by :

2kx when0Q < x <é

flx) =
2l—k(l—x)when%<x<l.

Find the deflection of the string at time t.

Solve the differential equation :

2 d 2
4(x —2) %=(x+y—1).
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Solve the differential equation :

(D?+3D +2)y = eXsin x.
Find the integrating factor of the differential
equation :

(x2y — 2xy?) dx — (x3—3x2y)dy =0.
Find the integral surface of the equation :

(*-y2) p+(y* —27) g=2" 2y
passing through the line x=1, y=0.

Find the complete integral of the equation :
p(l+g?%) +(b—2) g=0.

A simple series circuit has an inductor of
1 Henry, a capacitor of 10~¢ Farad, and a
resistor of 1000 Ohms. The initial charge
on the capacitor is zero. If a 12 volt battery
is connected to the circuit, and the circuit is
closed at t=0, find the charge on the
Capacitor 1 second later and the steady state
charge.

Write the ordinary differential equation :
ydx + (xy +x—3y)dy=0,

in the linear form, and hence find its

solution.



(b) Solve: 4
(D2- DD’ -2D'2 +2D +2D")z
= 2%+ 3Y + 5in(2x + ).

(¢) Solve: 3

x2

%+xy=y2e 2 sin x.

MTE-8 5 P.T.O.
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1. wawe Frafafed wom v ¥ @ oo @y et o
G-I Y TR € 3T I Fi YfE Fif

(a) ITaFHA GHIFID : 5x2=10
(x2+y2+1) dx—2xy dy=0, AL FATHFA
et R |

(b) ITEHA FHIHT :

By  dy 5 .
—2 4+ == = x° +sin x & 9 A F &Y
dx>  dx )

y=x (Ax3+Bx2+Cx+D)+x (E sinx +F cos x).
g
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JIRTH AR FHIRLT
(y+2x) p~ (x+yz) q=x2~y? 9U9 A =
witifas Tiftres stahe T B
AR STawd THIH
xp—yq=0,
z(xp +yq) =2xy
g
kT STahe THIH
(xz-—l) 9%u + 3%u Pu

l_—_.__—_
o xay oy

94 x2+y2=1 F g 99l (x, y) F fau
Ay '

T EHS THIHTT
dx _ 4y _ dz
x2 —y2 ---z2 2xy 2xz
W & Hifg |
wWay = IiEa ¥ FAfafaa saea ads
F Y ®Y § GHHE Hh & R

1
%—2x %+(x2 +2)=e5(

x2 + 2x)
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(c) 3Tahe HHIET : 3
(1—x2 +2y) ii£+2xy =0.
dx
1 T W RIS |

3. (a) wirw wiforg R i stase gHie 4
3x2dx +3y2dy — (x3+ y3 +¢%2) dz=0
TR § 3iR R 3 IRt 91 i |

(b) TR HHR 3

2
247y dy _ 2
x;}—?—3xa—x-+5y—x sin (Inx)

I §A HITTC
(c) I 3w FHI ¢ 3
(D2 DD’ - 6D D)z =xy

I & T

4. (a) TH S & Frmfagsti 0,00 RELO)F 7
st i T HR e foearew st fF
frfafea g aRfia @ -

2kx when0<x<—;—
F® =1, |
T (l—x)when/2<x<l.
¥ formmaRen @ S T fHE B e r |

T w1 faemm 9@ wifew)
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TR FHIRI
(D2+3D +2)y =eZsinx
H BA HIWC
HIHA WHIHT
(x%y — 2xy?) dx — (x3 —3x%y)dy =0
T GHIHE UIH J0d it |
3TTHE FHIH
(®—yz) p+(y* —2x) g=2"—2xy
&1 FHGRS 8 10 RIS S W@ x=1,y=09
RETE GRS

THHI
p(l+4%)+(b~-2) =0

1 YUl GHTRS I BT

TH W A0t ufiy F 1 80 = @ 3,
10 ~6 ¥tE =1 G 3ik 1000 30 =1 wiediers
¥ e W s R g ¥ af afte
12 A ! 98 IS & Wt & 3K ufme & =0
R &g T fEar S & o g ¥ 1 SFs I an
ST ST SR TR} STarer ST Fd KT |
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7. (a) HIERU FEHSA FHHR :
ydx + (xy +x —3y)dy =0, Sl
g ¥ # fafay, 3ik 39% e 39 &t I[
Edis g
() Tefafas i @ fofag
(D2- DD’ —-2D'2+2D +2D')z
=e2X*3Y + sin(2x +y).
() fr=fafaa & & #ifae |
dy <

2 2 .
= +xy=y" e sin x.
dx y=Yy

MTE-8 11
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