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MTi-E-S : DIFFERENTIAL EQUATIONS
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Note: Q.No.1is compulsory. Attempt any four questions
out of the remaining questions no. 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 counter example. 2x5=10

(@) The differential equation
(* +2y)dx + (xy3 + 2% — 4x)dy =0
is an exact differential equation.
(b)  The second order p.d.e.

32 u - x3 _
dydx 4
has a solution which involves two arbitrary
functions.

()  Equation (D?+2DD'+D?2+2D+2D'+1) z=0
is an irreducible p.d.e.
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A particular integral of the equation
y" =2y =e’sinx

N
is —e sinx.
2

The partial differential equation

+2y =0

(xz—l) % u . 0% u _azu_
dx? axdy  9y*

is hyperbolic for all (x, y) outside the circle
x2+y2=1.

Solve the differential equation

3 ¢* tany dx+(1—e*) sec?y dy=0.

Solve the simultaneous differential equation
dx _ dy dz

x(yz—zz)——y(zz+x2)—z(x2+y2)'
Solve the following equation, using method
of variation of parameters.

ey _ .2

dx? y = 1+e*’

Solve the differential equation

xdy—ydx=\/x2 - y? dx.

Solve the following differential equation by
changing the independent variable : '
1+x)2 y" +2x (1 +x2)y' +4y=0.

Find the general integral of the partial
differential equation using Lagrange’s
method :

p z+e)+q (z+eY)=22—e* Y.

2



4. (a) Abodywhose temperature is initially 100°C 3
’ is allowed to cool in air whose temperature
remains constant at 20°C. Find the
temperature of the body as a function of time
t if it is observed that the body cools to 40°C
in 10 minutes.

(b)  Use Charpit's method to find the complete 4
integral of the following partial differential
equation

xp+3yq=2 (z—x2g?).

(c) Solve the partial differential equation 3
(3D2-2D2+D—1)z=4 *+¥ cos (x+y).

5. (a) A steel ball weighing 39.2 kg is suspended 4
from a spring due to which the spring is
stretched 2 m from its natural length. The
ball is started in motion with no initial
velocity by displacing it through 0.5 mabove
the equilibrium position. Assuming no air
resistance, find an expression for the
position of the ball at any time ¢.

(b) Solve the differential equation : 3
2 .
x? d—g—xﬂ+2y=xlnx
dx dx
(c)  Solve the partial differential equation : 3

D?+3DD'+2D'2) z=x 4y,
y
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Find the temperature u (x, f) of a
homogeneous rod of length 1. The rod is
sufficiently thin so that heat is uniformly
distributed over its cross-section at a given
time t. The ends of the rod are insulated to
prevent any loss of heat through the
boundary and u (x, 0)=f ().

Solve :

dy 1 . 2 2
—Z 4+ —sin2y = x" COS
dx «x y y
Verify that the equation

4

(2xz —yz)dx + (2yz — xz)dy — (x2—xy + y2)dz=0

is integrable and find its integral.
Solve the differential equation :

4

3x2D2 — 7xyDD' + 2y2D'2 + 3xD + 2yD' z=x%y3.
y Y Y Yy

e, oL
Ive : dx x+y+1°
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(2) S TEltEo 2x5=10
(y4+2y)dx+(xy3+2y4—4x)dy=0
T FHH B
(b) T Fife snifrr stamer TritaRo
32u =x3_y
dydx
1 T 7 ¢ 0l ) s wem wite 3
(©) (D2+2DD'+D2+2D+2D'+1)z=oqm
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%e"sinx%l
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ga x2+y2=1 F At F ol (v, y) F T
sfEafa® |

JTahel FHIEH

3e* tanydx + (1 —e%) sec?y dy=0 &1 &
HITI

I STTFA FHIEL

&y _ o dy o dz _
X (y2 - 22) - y (22 + xz) Z (x2 + yZ)
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Py 2
dx? 1+e*

TR I T HIT :

(1+x2)2 y" +2x (1+x2)y' +4y=0.
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xp+3yq=2 (z—x2q%) F1 Yo g A4
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(3D?-2D2+D—1)z=4 **+¥ cos (x+y) &
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23y dy

12 dx+2y=xlnx E -l
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(D?+3DD'+2D?2) z=x+y N Tt Hifs)
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u (x, 0)=f (x)-

ESEIELE 3
dy 1

S 4 Zsin2y =x
dx «x y

2c052y_

Sita Fifea for gt : 4

(2xz —yz)dx + (2yz— xz)dy — (x2—xy+ y2)dz=0
T ¥ 3R T T 4 S

el I 4
(3x2D2—7xyDD' + 2y2D'2 +3xD +2yD'")z = x2y3
I & H

; dy _ 1
fdx x+y+1
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