3 (Sem—-2) MAT M 2
Bijni College Library

P.O.-Bijni, Dist.-Chirang
2013 (B.TA.D) Assar~

MATHEMATICS
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Paper : 2.2
( Differential Equation )
Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. Answer the following : 1x10=10

(a) What do you mean by order and degree
of a differential equation?

(b) Determine if the following differential
€quation is homogeneous :

_x*+y

Yy =
3

(c) Write down the general form of a linear
differential equation of order two.
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(2)

bildg (d)? Wr1tedown the integrating factor of the
“differential equation :

1+ x?)y, +2xy—4x2 =0

(¢) Find the particular integral of the
differential equation

(D? —4)y =sin2x

() When is the total differential equation
Pdx + Qdy + Rdy =0

(P, Q, R are functions of x, y and z) said
to be exact?

() Write down the general form of a linear
partial differential equation of order one
with n independent variables.

(h) Write down the general solution of the
differential .equation
(7453 i

-3 =
P p+t6= Opdx

() What do you mean by trajectory of a ‘
given family of curves?

() What is compleménta.ry function of the
differential equation

(D2 +4D +4)y = x> ?
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( 3)
== Answer the following : 2x5=10
(a) Solve :
xdx _dy _dz
yrme B e
(b) Solve :
%:(4x+y+1)2
{c) Solve :
3 d? d
LY _4L8 85 5,
dx3 dx dx
(d) Solve :

@x3y+ 1)dx + x*dy + x? tan zdz = 0

(e) Construct the partial differential
equation by eliminating a, b and ¢ from
z=alx +y)+blx—-y) +abt +c.

3. Answer any four parts : 5x4=20
(a) Solve
(px—Y)(py +x) =
using the transformation x? =u and
y? =v.
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(b)

(c)

(d)

(e)

Answer ejther (@) and (b) or (c) and (d) :

(4)

Show that the following equation is
exact and hence solve it

(L+e*¥)dx +e*/¥(1-X)dy =0
y

Solve :

x2D2y—3x_Dy+5y = x?2 sinlog x

Solve by the method of variation of
Parameter :

y2 +4y =4 tan2x
Find the differential equation of all

spheres of radius ¢ having centre in the
Xy-plane,

Solve by Lagra_nge’s method :
W + 22 - x?)p-2xyq +22x =0

S+5

(@) Show that the system of confocal and

C0-axial paraholas y? =4alx+q) is self- }

orthogonal’ a being parameter.

(b) Solve

d
E}% +xsin2y = x> cos® y

{c) Solve :

(D° 1 8)y = x* +2x+1
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(S)

(d) Show that Ax? +892 =1 is the solution

of
2 2
dx? dx dx
5. Answer either (a) and (b) or (c) and (d) : St
(a) Solve :

x2y, —(x? +2x)y; +(x+2)y = x3e*
(b) Transform the differential equation

3 S

COS XYy, +sin xy; —2ycos” x =2cos” x

into one having z as independent
variable, where z =sin x and solve it.

(c) Reduce the differential equation
2
Yp —4xy, +(@x? -1y =-3e* sin2x
to its normal form and hence solve it.
(d) Show that if z satisfies
2
g___z. + pid_z_ =0
de2 T d¥

by changing the independent variable x
to z, we shall transform

d?y , ,dy
—+P—=+Quy=R
5 { Y
into
d’y
A

where P, Q, R are functions of x.
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(6)

6. Answer either (a) and (b) or (c) and (d) :

(a) Solve :
dx (1 dy™y
ZAx+y) Zdx-y) . x*+y®

(b) Show that the necessary condition  for
integrability of single differential
equation Pdx + Qdy + Rdz =0 is

90 _9R} . §£_£]+ 9P _0Q)_,
dz dy XN 7 dy OJx

(c) Solve :
%-—7x+y=0
dy
—=—2x-5y=0
gy

(d) Find f(z) such that

2 2 2
Bz AT
(y_?—.}ix —ydy+ f(2)dz =0

is integrable. Hence solve it.

7. Answer either (a) and (b) or (c) and (d) :

(a) Solve by Charpit’s method :
2xz-px? —2qxy + pg =0

S+5

S+5
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(7))

(bp) Find the integral surface of the linear
partial differential equation

xy? +2p-yx? + 2)g = (x? —-y?)z

which contains the straight
x+y=0z=1.

line

(c) Derive the partial differential equation
by the elimination of arbitrary function ¢
from the equation

¢(w, v) =0

where u and v are functions of x y
and z.

(d) Find the complete integral of

pg=1
Find also the singular integral if it
exists.

* Kk ok
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