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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

(i) The initial value problem =x2 +y2?,

dy
d
y(0) =0 has a unique solution in some

interval of the form —h < x < h.

P.T.O.



(i)

(iii)

(iv)

)

(a)

(b)

[2] MTE-08

The equation %+xy:x3y3 can be
X

reduced to a linear equation with the

substitution z = %
The equation :
px(x+y)=ay(x+y-2)—(x-y)
(2x + 2y + 7%)
1s a semi-linear p.d.e.
The general solution of the equation
X2y" +xy' —y =0 defined in [-1,1] is given
by y = C;x + Cyx71,
Partial differential equation
XUyy + XUy =0
is elliptic in R?.
Reduce the differential equation :
d

%{—d)(y)} Lo () = g(x)
X | dy

(where ¢:R —>R 1s an arbitrary
differentiable function and f,g:R >R

are arbitrary functions) to a linear
differential equation. 4

Solve : 6

X2y" —2xy" + 2y = x? +sin(5In x), x > 0.



(a)

(b)

(a)

(b)

(a)

(b)
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Find the complete integral of the partial

differential equation :

px+qy + pq=0
using Charpit’s method. 5
Using the method of product solution solve
the p.d.e. : 5
a2z +U when u(x,0) = 6e3,
OX OX

Use the method of variation of parameters

to solve the equation : 5
(D? — 2D)y = e*sinx.

Find the complete integral of the equation

2
a 1+ a) |-z (z—a), aconstant. 5
OX oy oy

Solve : 4

d
d—i(xzy3 +xy) =1.

Using U = %xz and V = % y2, solve the

P.T.O.



(©

(a)

(b)
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Find the homogeneous linear differential
equation with constant coefficients that
has the following function as a solution : 2
X% + 4e7% .
Solve the following simultaneous
differential equations : 3
dx _dy dz

x2—y2—z72  2xy 2xz’

Solve the Laplace equation : 7
o%u 0%
—+—=0
ox2 ayZ

in the rectangle with u(0,y) =0,u(a,y) =0,

u(x,b) =0 and u(x,0) = f(x).

Solve the following differential equation : 10

y" + (cot X)y’ + 4 (cosec?x)y = 0.
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X
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P.T.O.
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(i) GHTROT %+xy:x3y3 & giaeae
X

1

y2

T e ST gehdr 2

(iil) FHRIOT :
pPX(X+y)=ay(x+y—-2)—-(x-y)
(2x + 2y + 22)
T a3 SEeme gHie Bl
Giv) [-11] T RS FHIH T
X2y" +xy' —y=0 EQl Aqh B
y = Cx + Cox Bl

7 = T faF gHFO $ ®9 o

(v) STk oTashed FHIRIT  xu, + XUy, =0,
R2 H dsfeeia 2l

2. () Aghd THIH ;

dx | d
# Waw TaFd RO § gaH HiTT

(&l ¢:R > R Th W3 ahHT HoH

2 3R f,g:R >R @ Hed Bl) 4
(@)ed HIfSY : 6

X2y" —2xy" + 2y = X2 +sin(5Inx),x > 0

ﬂ{%wy)} o) () = g(0)
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(F)=fde fafy @ onfds  stEwa gt
pX+qy+ pg=0 <Al Tﬁ HHIP A JAd
Hife) 5

(@)HwRA T fafy ¥ o7ifve ofasd
e M oMy ew i, @

OX OX
u(x,0) =663 2 5
(F)THEO (D2 —2D)y =eXsinx ol W=EA
fa=ror fafyr 9 ga wifsuy 5
(@) FHRT 5

2
@H@J ]@(z_a)
OX oy oy
1 YUl AT WA HISTY, W&l a Th 3TeR
2l
()T RIS : 4
ﬂ(x2y3 +xy) =1
dx
('@)U:%xz R V:%yz TRT, SRR

Tahe] GHIRLT ¢




[8] MTE-08

. fa A~ fa
(1) feeR U Sl ESE fEew SHie &l
garst, et 5@ & &9 # fAfafad we
2 2

x2e X + 4e~X

6. (%) fAfafad Ja ewa Tl & Td
hITSIT 3

dx dy dz

x2—y2—272  2xy 2xz
(@) u(0,y) =0,u(a, y) =0, u(x,b) =0 3R
u(x,0) = f(x) el Id H Temd THIRI0

2 2
a—“+‘2y—‘;=0 F T HITSTY 7

Ox2
7. TrHfafEa sasma THIH0 &l 8 hiT @ 10
y” + (cot X)y' + 4 (cosec?x)y = 0

MTE-08



