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Generic Elective Course: GEC-3
( Differential Equations and its applications )
Three Hours Full Marks: 60

Questions are of value as indicated in the margin.
Notations and symbols have their usual meanings.

Group-A (Marks: 40)
Answer any four questions. 10x4=40

Determine the differential equation, whose primitive is xcos@+ ysin@ =5, where € is a

parameter. 3
Solve the following differential equations:

i) (x2 +1)%—2xy:x(x4+2x2 +l)c0sx,
i) (x2y3 + 2xy)dy =dx. 3+4

-1

Show  that {x(x2 - y2 )} is an integrating factor of the equation
(x2+y2)dx—2xydy=0. 3
Solve the following differential equations:

) dy .

i) a:sm(aﬁy),

i) (y2 +2x2y)dx+(2x3 —xy)dyzO. 3+4

Find the equation of the family of curves, that cut a system of concentric circles
x’+y* =a’ atan angle 45, 3
Find the orthogonal trajectories of the following families of curves:

iy r(l+cosf)=2a,

ii)  x*+3)*+2Ax+9=0, where A is a parameter. 4+3
. . : 2 3 dy

Solve the differential equation y {x(2x+ 1) p—yp } =2x, p= I 3

Solve y = px+ \/az p2 +b” and obtain the singular solution, if any. 4

Reduce the differential equation y =2px+ y”p’ by substituting y* =v to Clairaut's form

and then solve it. 3

Show that linearly independent solutions of y"—2y"'+2y =0 are e¢"sinx and e cosx.

What is the general solution? Find the particular solution y(x) with the conditions

y(O):l and y'(O):—3. 4
2

i) Solve Z);— %+20y=xze3x.
X
2

i) Solve Y +4y=sin2x. 343
X
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b)

c)
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[2]

,d’y dy
dx? dx

:sin(loge xz). 3

2

Apply the method of variation of parameters to solve —-+ y = cos x. 4

d d
Solve the equations & —wy and LA wx and show that the point (x, y) lies on a

dt dt

circle. 3

Group-B (Marks: 20)
Answer any two questions. 10x2=20

Form a partial differential equation (PDE) by eliminating the arbitrary function ¢ from

=" g(ax—by), z=z(x,). 3
Give one example of each of the following exclusive types of first order PDE in two
independent variables:

i) linear 1ii) semilinear iii) quasilinear iv) nonlinear. 2
Find the general solution of the PDE 2— 20192—; =2020. Hence, show that the Cauchy
problem 2—+ 20192—; =2020, Z(x y) 2020 on the line 2019x—y =0 has no
solution. 3+2

Find the equation of the integral surface of the PDE
0z 0z
2y(z- 3)a—+(2x z)ay—y(Zx 3),

which passes through the circle z =0, x* + > = 2x. 5
2 2
. . . . Oz ,( 0z
Using Charpit's method, find a complete integral of x ™ +y @ =4, 5
16} 15} 0 0
Show that the Partial differential equations xé = a—Z and (xa—)zc+ yéj =2xy are
compatible and find the one-parameter family of common solutions. 2+3
What do you mean by a singular integral as applied to the solution of first order nonlinear

-

A
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Hence, find the singular integral of z = xa—-i- y 3 ax oy



