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BACHELOR’S DEGREE PROGRAMME

Term-End Examination
June, 2011

ELECTIVE COURSE : MATHEMATICS
MTE-8 : DIFFERENTIAL EQUATIONS

Time : 2 hours Maximuin Marks : 50
(Weightage 70%)

Note : Q. No. 1 is compulsory. Attempt any four questions
out of the remaining questions Nos. 2 - 7. Calculators

are 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
(a) The differential equation representing all
tangents ty =1 +t? at the point (t%, 2t) to the
parabola y?=dx is x (y)?+yy +1=0.
(b) An integrating factor of the differential
equation 32 (xdx +ydy)+y (xdy—~ydax)=0

1/
is x2 (x24+12 ) 2.
(¢)  All the solutions of the differential equation

d
(D*—6D3+13D? ~ 12D +4) y=0, (D:—:-a;)

are expressible as (C;+C, x) e +
(Cyx + Cyx?)e?y, where C;, C,, Cy, C, are
parameters.
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(d)

(e)

(b)

(c)

MTE-8

The primitive of the equation

(cos x+e'y) dx + (e*+e¥z) dy +e¥dz=0 is
sin x +ye'+ze¥=C (C : parameter).

The p.d.e.
au, +2b Uy, +c uyyzo,

Where a, b, ¢ are the constants is irreducible
when b?—ac=0.

Solve the equation (7y—3x+3) dy +
By—=7x+7) dx=0.

Using the method of undetermined
coefficients, solve

2, . '
——d sz - SQ +2y:4xZ
dx dx
Using Charpit’s method, solve the equation
2 2 2
zp*—yp+yq=0.

Using the method of wvariation of
parameters, solve the equation

2
d.y +y=COS€CX, 05X<%

dx?

A mass m, free to move along a line, is
attracted towards a given point on the line
with a force proportional to its distance
from the given point. If the mass starts from
rest at a distance x; from the given point,
show that the mass moves in a simple
harmonic motion.



(c) Show that, for the differential equation 2

d’y dy

—5 + alx) == + b (x) y=0,

2 () 5= +b()y
x e | (interval), e™¥ is a particular integral
if m2+a (x) m+Db (x)=0. Hence find the
value of m so that e™¥ is a particular integral
of the equation.

d*y dy
 ~— 5 4 - 7 — + 4 - 6 :O
(x~2) T (4x—-7) e (4x - 6) y

4. (a) Reduce the differential equation 5

dy {i da(y)} FOWT =g W,
dx (dy

(where ¢ : R—R is an arbitrary
differentiable function, f, g : R—>R are
arbitrary functions) to a linear differential
equation. Also solve the equation

d
(sin y) (—j% = (cos y) (I-xcos y).
(b) Solve the equation 5
(Di+2Dy D,—8D%) z = [2x+3y. x>0,y >0,

J 9z
where, D, 255};, Dyz= dy -

5. (a) Find the one-parameter family of solutions 5
of the equation y=2 px+pix?, (x > 0)
dy .
=% ) and find its singular solution.
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(b)

(b)

(©)

MTE-8

Using the method of separation of variables,
find the solution of the heat equation

k>0,
that satisfies the following conditions :

u@0,t)=2 u(@2t)y=4 ulx 0)=f(x).

—12
u,=k u,.,

Solve the equation
(D=-2D"2-1) (D-2 D' —1) z=0.
Find the integral surface of the p.d.e.

(x—y)p + (y—x—z) q=zthrough the circle
z=1, x2+y2=1.

Solve the equation.

dy y/x i
X .(_i;; = y + X e SUbJeCt to Y (1):1

Verify that the equation

(2xz—yz) dx+ (Qyuz—x2) dy— (P —wy+1y2) dz=0
is integrable and find its integral using the
method of solving pfaffian equations.

Solve the equation
(3D2-2D"?+D-1)z =4e" V¥ cos (x+y).
Solve the equation (D*+2 D3-3D?) y=12

N
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1. Faru frafaiEa som 50 T 3 s o I9dfd =
e -3SIET0T T FITIA W I I B G R |
(a) HEAT 7= 47 Tog (12, 2t) T Wt 29 el
ty = x + t2 % 5 A aren sl FHisT
x () Hyy +1=0 g 2x5=10
(b)  TEHE THIHI
2 (xdy+ydy)+y (vdy~-ydx)=0 FH1
i 17
THFT O 2 (24 y2 ) B
(c) TFHA FHIHTO (D — 6D +13D2 12D +4)

d
y=0, (DE&) F B B (C;+C, ) et +

(Cyx+CyxD)e, % w9 4 =5 forg o1 waa
F1 S/ C, Gy, Gy, C, WA €
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(d)

(e)

(b)

(b)

MTE-8

HHEHTOT
(cos x+e*y) dx+ (e*+e¥z) dy+e¥dz=0 =T
a1 sin x +yel +ze¥ =C (C : W9t § )
AT STeThel FHH

a uxx+2b uxy+c uyy:O,
WeTa, b, ¢ ST E, ATHFE SN E T b2—ac=0
&

I
(7y —3x+3) dy + By—7x+7) dx=0 &l T
I |
safruifia Tones fafy @ Feafafea = ga Fifm
d’y  Ldy o
a—;' 3 -&; +2y-—4X
=iz fafy | wdiw zp?—y?p+1y2q =0 H
T g |

e fa=r fafy 9 gt .

12

gx—g] ty=cosecx, 0<x< 7/‘/2

%l T RIS

T SHH m S AR w9 H T @ Wit
T 9 @ R i T s fag iR ww g @
YA gl & WO 9§ AFE TR I
s few e g | gl 2 W s |
TR B § @ femm ff germm W sad i
o e B R



()

(b)

femmu fF sasma gt 2

ig—l + a(x) dy + b (x) y=0,

dx dx

xel (@) & foag emr favry Fwehe ©
Ffe m2+a (x) m+b (x) =0 3Fd: m & T8 {H
T witee foees fog e e

2

oy Y Y ax - 6y
(x—2) W @4x -1 dX+(4X 6) y=0
1 T o wHeha & |

HTFA FHIH : 5

dx

(&l & : R—>R TF W JaFHeld Fed €
f g:R—R @& %[ ¢1)  faF dJawd
TR0 § TEifTa i qe T

54 {a‘—j— w)} F o)) =g,
y

d
(sin y) a% =(cos y) (1-xcos y). &1 TA

Hifea |
THEH :

(D§,+2DX Dy—8D§,) z=2x+3y, x>0,y>0, &}

MTE-8

0z

¥ _ oz 9=
B ST @l . sz=§)—(,Dyz— dy -

d
FHHI y=2 px +p*2, (x > 0) (PE y), 5

dx
1 U T 5A-Fe T4 i 3R sHen fafas
A F1d HIFS
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(b)

(b)

(c)

MTE-8

SX-gereental fafy gr1 o g -
u,=k?u,_, k > 0, F1 98 & I@ HIIT

St Fefafea sfadsl =) g ww €
u(0,t)y=2, u(@ t)=4, u(x, 0)=f(x).

THIFHTO

(D-2D2-1) (D-2 D' -1) z=0

1 T I |

37ifSTeh STaeRet FHTHTOT

(x—y) p + (y—x—2) q=2 & FHHA TS
WW@%ZZL;\Q—Uﬂ:l@m'@H
T

d Y/
XEX = y+ xe /X SEF y (1)=1, F1 T
X

e SHIfeTg |

St Hifere foF wHveRT

2xz—yz) dx+ 2z —xz) dy— (¥ —ay+1°) dz=0
gaReE ¥ iR Hitras gt 56 A Hi
fafyr 9 s9ert TaTHRE FIA ST

THE

(3D2-2D"2+D—1) z=4e**¥ cos (x+Y)
! T IO |

THtHIT (D4+2 D3-3D2) y=x2 F1 T
IS |
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