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MATHEMATICS
( Major )
Paper : 2.2
'( Diffexential Equation )
Full Marks : 80

T;l'me : 3 hours

The figures in the margin indicate full marks

for the questions

1. Answer the following as directed : 1,(10;1 0

(@)

(®)

(c)

8A/743

Write down the degree of the differentia)
equation

dy
+—
= dx dy
dx
Is the differential equation
_dfy =Y +sin y
dx x X
homogeneous?

What is the integrating factor of 4 .
differential equation xdy-ydx =(Qp
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(2)

(d) Write the particular integral of the
differential equation

(D2 -3D+2y=e>*

(¢) What do you mean by trajectory of a
given family of curves?
0 Write down the genefal solution of the
differential equation
| d
y=px+ef; p=ax£

(9) Write the conditions for exactness of a
total differential equation

_ Ade+Qdy+Rdz=0
(h) The partial differential equations can be
formed by the elimination of
(i) arbitrary constants only
(i) arbitrary functions only

(i) arbitrafy functions and arbitrary
constants

. (iv) None of the above
( Choose the correct answer )

U Write the standard form of the linear

Partial differential equation of order
one.
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(3)

() Write down Lagrange’s auxiliary
equations of the linear partial
differential equation

2. Answer the following questions : 2x5=10
(a) Find the differential equation of all
straight lines passing through the
origin. '
(b) Solve :
cos (x +y)dy =dx
{c) Solve : ,
3 2
d’y_,4Y Z+4§2-8y=0
d®  ax?
(d) Solve :
yzdx+2zxdy-3xyd2=0

(e) Construct the ~ partial differential
equation by eliminating a and b from

z=ax+{l-ay+b

3. Answer any four parts : 5x4=00

(a) Solve :
2
2( Y 4y _
(%) Va0
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(4)

(b) Show that the system of confocal and
coaxial parabolas y?2 =4a(x +a) is self-
orthogonal, a being parameter.

- (c) Soive :

(D2 -2D +4)y = e* cosx
(d) . Solve :

%3 d3y

sox2 & Y oy- 10(x+ 1)
dx3 dx? x

(e)

Apply variation of parameters to solve
the differential equation

2
dy+4y 4 tan 2x
0 Solve
dx : dy
a XY at Y

Answe, either (a) and (b) or (c) and (d) : 5+5=10

@ Show that the differential equation
dy axthytg _g
dx hx+by+f

'S €xact and hence solve it.
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(5) .

() Write down Bernoulli’s differential
equation. Solve the following differential
equation by reducing it in linear form :

dy

+
dxxyxy

(c) Reduce the differential equation
y+xp)? =x’p
dy ¢ : )
where p=a to Clairaut’s form by

substituting xy = v and hence solve the

equation.
{d) Solve
2
sz +y=0
given y=2 for x=0; y=-2 for x=§.

5. Answer either (a) and (b) or (¢) and (d) : 5+5=10

(a) Solve
: 2
sin? x(%x—g] =2y

given y=cotx is a solution.
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(6)

(b) Find f(2) such that the equation
. 2 2 .
Ly—+—z——_—x—)dx—ydy+f(z)dz=0
2x
is integrable. Hence solve it.
(c) Solve :
d%y dy
—Z -2x~-)=+(x-Yy =0
X -@x-DZ ey
(d) Solve :

dx __dy __  dz
xy? -2%) Yz -x?)  Ax? —y?)

6. Answer either (a) and (b) or {c) and (d) : 5+5=10
(a) Solve :

xz3dx - zdy+2ydz =0
(b) Solve

ad’y , ady
+2x3 = 4 x2 0
e T Y

by changing the independent variable
X to z.

() Reduce the differential equation

dy 2dy 1+i)y xe*
dx? x dx x

to its normal form and hence solve it.
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@

(7)

Derive the partial differential equation
by elimination of arbitrary function ¢
from the equation ¢(u, v)=0, where u
and v are functions of x, y and z.

7. Answer either (@) and (b) or (c) and (d) : 5+5=10

(a)

(b)

(c)

)

8A—6000/743

Solve by Lagrange method :
z(p-yag) =y* - x*

Find the integral surface of the partial
differential equation

(x-Yp+y-x-2q=2
through the circle z=1, x2+y? =1
Solve by Charpit’s method :

(p? +q*ly =gz
Find the complete integral of
q¢* =2*p*1-p?

Find also the singular integral, if it
exists.
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