Time Allowed : 3 Hours] . . .
Note : The candidates are required 1o attempt rwo questions cach from Sectio

I (a)

(b)
2. (a)
(b)

(b)

DIFFERENTIALEQUATIONS - 11

Semester - 1

[Maximum Marks : 36

( St n A and B carrying 5.5
marks each and the entire Section C consisting of 7 short answer type questions carrying
2 marks each.

) Scction - A
Find the differential equation of the family of curves (x — h)* + (y = k)* = r3, where h and

k are arbitrary constants. 2.5
d

Solve the differential equations (D* + 2D? + 1) y = x* cos x, where D= e

Solve (D* - D)y = 12 ¢* + B sin x —2x. 2.5

Find the necessary and sufficient condition that the equation Mdx + Ndy = 0 (where M and

oM ON
N are the functions of x and.y with the condition that M, N, E O are continuous

functions of x undj) may be exacl.

3
Discuss (the Method of Variation of Parameters. 2.5
Solve (x*y? + xy + )y dx + (x°y* = xy + I)x dy = 0. 3
2
\ d
Solve (3x+2)13—-):-+5(3x+2);§-3y=x2+x+l. 25
X° h

By the Method ol"Changing the Independent Variable, solve :
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d°y d ]
6 .5 dy 1]
N'—=+3x’ =—+ay=—, 3
dxz dx y ,\'2 .
Scction - B
. ) dx dy 3y =g

(a)  Useoperator method to find the general solution of the linear system m + o X—=3y=¢,

9i+i)i:|.x=-3'. 2.5

dt  dt
(b)  Solve in the power series about x = 2 the equation :

d’y dy

+(x-1)—+y=0.

dx’ ( )dx Y .
(a) Find the general solution of the linear system :

e X - d_ 3X+ 2

dt arn ¢ 23

o Ay dy
(b)  Solve in series 2X—5+(1+x)== -2y =0, about x = 0. 3
dx” dx
2 .

(a) Show that J1 (x)= Pt 25

(b) Prove that (1'-2x K + K32 wherex| < 1, |K| < | is a generating function for Legendre
olynomials P (x).

3
(a) Prove that] =)= (-1" J.(x).if n is any integer. 2.5
|
2n
(b) Prove that prn—l (x)P, (x)dx = a1 3
-1
Section - C

Write in short :
(a) Define Integration Factor of a differential equations.
(b) Solve (D'+ 1)y=3 +e¢™.

Ec) Using Wronskian, show that x, e*, x ¢%, (2 = 3x) ¢* arc lincarly dependent, for any real x.
d) Define ordinary and singular points of a differential equation.
(e) Show that]J (x) is convergent for all x.

(f) _Express x'+ x? + x* + 8x — 3 in terms of Legendre’s polynomials.
(g) . Show that 13 -Irf’.(.!,2 +J§ S T )— : 2x7=14
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