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BACHELOR’S DEGREE PROGRAMME (BDP})

Term-End Examination,
December 2019
Elective Course : MATHEMATICS

MTE-08: DIFFERENTIAL EQUATIONS

Time : 2

Hours] [Maximum Marks : 50
(Weightage : 70%)

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

(ii) Attempt any four guestions from the remaining

questions 2-7.

(iii) Use of calculators 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. No marks will be awarded without
justification. 5x2=10

a)

b)
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The integrating factor of the differential equation
xdx + ydy = n{xdy - ydx) is 1 .
xY

2 2
The equation _8__; +x* a—; =0 is hyperbolic.
dx oy

The solution of the differential equation

(D3+D2D'—DD'2—D'3)Z:O is
2=y (y+x)+ 8 (y—x)+x°¢3 (y —x).

P.T.O.



d)

b)

c)
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(2)

The Pfaffian differential equation

ay?z%dx + bP22x%dy + Ax?y’dz = 0 is integrable.
The general solution of the equation
xzy”+xy’my:0, defined in [0, 1] is given by
Yy=0x +c2x4 .

In a certain culture of bacteria, the number of
bacteria increased six fold in 10 hrs. How long did

it take for the population to be double? 3
—y-1
Solve the differential equation dy xzy-1 )
dx x+y+3
Find the integral curves of the equation
(mz—ny)p+(nx —Iz)qg =(ly — nix) 3
. dy a2 2 o o
Solve : d_+ 2xy=1+x"+y" given y,(x) = x is a
x
solution. 4
Solve : y+px:x6p3. 3

Find a particular integral of the equation

(D2m4[)+4)yxx2+ex+cos2x, 3

Using the method of undetermined coefficients,
solve the equation

i :
_y+d_ym2y:fze“l-—5cosx, 3
dx?  dx



b)
)

b)

b)
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(3)

Solve : z(1 -2 )dx + zdy —(x + y +xz2)dz = 0. 4
Solve the differential equation

6y2dx ~x(2%% + ndy =0

by treating it as a Bernoulli equation in the

dependent variable x. 3

—dx dy dz

Solve : = = .
e x(x+y) ylx+y) (x-y)(2x+2y+z)

Using the Lagrange’s method, solve the differential
equation (xy3 - 23c4 )p + (2y4 - 1‘3}/)(] = 9z(x3 - ya) .
5

Solve : (D2 —DD'—6D'2)z:xy. d 3

Enumerate the constants ‘2’ and ‘b" and find the
corresponding differential equation from

z=(a+x)(b+y) 3
Solve the p.d.e., p2 =zq 4
2 2
Solve the Laplace equation a—~2u—+a—5=0 in the
ox ay2
rectangle with u(0, y) =0, u(g, y) = 0, u(x, b) = 0 and
u(x, 0) = flx). 7
Solve : 6y2dx—x(2x3+y)dy=0. 3
R



(4)
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qHT : 2 g2 ] [3IfaFaq J& : 50
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T o (i) §VT B 1 HT HAGE 8
(ii) 997 gy 2-7 § @ faegt wm yeal & I Gl
(ifi) Sopeied F T A # SFEld T8 7
1. s fr fefafad wew e & 9 srae| wiem 3oafa stuan
TEIETEU] <hl Hgrral ¥ 3 I o1 i Fifs fom gfe % =i
a7 a1 g Smdn 5x2=10

F) dhd GHERW xdx + ydy = m(xdy — ydx) &1 AR

WL%I
xy_
2 2
Q) FlTﬂEFIUTQ—;— 26__;:0 SIRRICRIDE ]
ax dy
) e GHiER

(1_)3 +D2Y - DD? - D’S)z ~( &

2=y (y+x)+ 0y (y—x)+ x5 (y -x) B!
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(5)
it sFaesheT TR
a?y222dx + B2y + AxyPdz = 0 GRS 8
ST [0,1] § @0 12y +xy’ —y =0 I S 7
y=crrrex 4
FFART % wh Had | 10 5ve § IFAfE H e H B

o iy Bt 31 HeRn w1 GO 8§ fehar wwa o
Bqm? 3

d -y -1
arase afte L =27V gy ga Fifm 4
dx x+y+3

TR (mz—ny)p +(nx —1z)g =(ly —mx) & GHHA
T Fa HIAT) 3

B hiferg %y-+2xyr=1+xz+y2 & Th By, (0) = x
x

BILE! | 4
& I y + px=x°p° 3
TSR (D2—4D+4)y=x2+ex+cos2x +1 fams
aHTeRE WH I 3

srfyffta oms-fafa g e

2
d_y_}.d_y_Zy:—-zeﬂx—SCOSx Eb—[ 'Ea W d;' §Q| 3
dv2  dx

P.T.O.
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(6}
T BING 2(1-22)dx+ zdy —(x+ y +xz2)dz=0. 4
el TR 62 dx —x(2x” + y)dy =0 H A =

x H sl g 5M S g i) 3

—-dx  dy dz
x(x+y) yla+y) (x-y)2x+2y+2)
-y g srasa adiew

& hifv

(xy3—2x )p+(21/ -X Jr)q 9z(x -y )EFTW’SITFT
i) 5

& e (D2 - DD 6D )z =2y 3

z=(a+x}b+y) g 3 ‘a3 Y W %!F:[F[ Fleh
WA 3Fed gt Jid Hifu) 3

AT Fahed T p2 = zg F1 A WH FIC - 4

o7 8211
HIHTH FHIHTT —— + —— =0 =l T 3T u(O y) =
ax? ay2

u(a, ) = 0, u(x, b) = 0% u(x, 0) = fx) ® W@ ﬁﬁms
7

FA HIT 6y2dxmx(2x3+y)dy:0 3

s
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