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Note: This Paper contains THREE SECTIONS (A, B and C).
Answer each section in Separate Answer Book. All questions are compulsory

and should be answered sequentially.
Section - A

1a) Reducing the order of the differential equation solve the equation xy" + y' = 4x.
b) Solve the differential equation (xlogx)y' + y = 3x’ (8 + 6)

2 a) Find the solution of the initial value problem
y' =6y +5y=0,y(0)=3andy’(0) =11

b) Using the method of variation of parameters, find a particular solution of
y"+ y = secx tanx. (6 +8)

3a) Using method of undetermined coefficients find the general solution of
y"'+3y —10y = 6e™.
b) Using operator method, find a particular solution of y” —2y*+10y = x* +2x+5 .
(6 + 6)

Section — B

1a) Find two independent power series solutions of the Chebyshev’s equation
A-x*)y"—xy'+ p’y =0 near x=0.

b) Find the general solution of the differential
equation, (2x° +2x)y" +(1+ 5x)y" + y = 0, near the singular point x=0, in the Hyper
geometric form. (7 + 8)

2

n+1

1
2a) If P (x)isa Legendre polynomial show that _.'Pf (x)dx =
Z



b) IfJ,(x) is Bessel function of the first kind of order p, show that
d d B _ _
E(xPJF (x))=x*J,_,(x) and E(x T (x)=—x"J , (x). (7 + 8)

3 a) Find the general solution of the system of first order equations

dx
—==3x+4
dt ~
dy
= 2% 43
dt 4
b) Find the eigenvalues A, and eigenfunctions y,(x) for the boundary value
problem y"+ Ay =0, y(a) = 0, y(b) = 0 whena < b. (5 +5)
Section - C
1 a) Find the Laplace Transform of {x” : },using L(x™?). - (5)
b) Using convolution theorem for Laplace Transform solve y" +5y"'+ 6y = 5¢”
W0 =0;y(0) =0 (10)

2 a) Find the Fourier Series of the periodic function defined by

f(x)= 0, —-—x<£x<0
2.

b O0<Lx<x
|
and deduce the sum of the series > —-. (10)
n=I R
b) Find the Cosine Series for the function f(x)=7—-x; 0<x<rx. (5)
o . o'y  ,0%y . e .
3 Solve the vibrating string problem v =a i (f the initial shape of the string
1s given by the function f(x) = 2c¢x/ x; 0<x<x/2,

2e(r—x)/m, w/I2<x<7x (10)
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Note: Answer the questions in serial order.
Only the prescribed text book and hand written notes are allowed.

1 a) Verify that the origin is a regular singular point of 4xy”" +2y' + y=0
and find only one Frobemus Series solutlon of it.

b) IfF (a b C,X) 18 Hypergeometrfc Junction, then prove that

(1+x) ZxF(l,l,i,xz).
(1 x) 2" "2

c) Find the general solution of the differential equation (x* —~1)y” +2xy'—6y =0,
about x=/, by changing it into Hypergeomeiric equation. (10+5+5)

2 a) If P, (x), Pixx) and Po(x) are Legendre Pobznomfals show that

4 1
x 385  (x)+ = P (%) + — . P,(x). By using the orthogonal properties of

Legendre Polynomials find I x*P, (x)dx .

- b) If T (x)is the Chebyshev polynomial, show that |

Loin )+ 1, () = 2T, ()T, (x) and 2 (7,(x))* = 1+ T, (x) (10+10)
3 a) Express the Bessel funcﬁon Js(x) in terms of Jy(x) and J;(x).

b) Find the ezgenvalues and eigenfunctions of the Boundmy Value Problem

Y+ Ay =0, 1(0) = Oandy(L) 0.L>0. (10+10)




BITS PILANI, DUBAI CAMPUS
Dubat International Academic City, DUBAI
II-Year, Semester- I (2009-10)
MATHEMATICS- III (MATH C241)

Test -1 (CLOSED BOOK)
Time: 50 Minutes Max. Marks:75

Date:4-10-2009. Weightage:25%

1 a) Solve the differential equation x? % =30 + y))tan ' (2) + xy
X

b) Solve the differential equation (xy —1)dx +(x* —xy)dy =0
by finding an integrating factor.

c¢) Find a solution of the differential equation (1 + x*)dy + 2xydx = (cotx)dx . (9+8+8)

2 a) Find the general solution of the differential equation xy" = y'+(3’)’, by reducing
the order of the equation.

b) If y, = x, is one solution of x*y" +2x)y’—~2y =0, then find its general solution.

c¢) Find the general solution of the differential equation4y”—-8y'+7y =0. (9+8+8)

2_M

3 a) Find the general solution of x“y"+2xy'—16y =0
b) Solve the initial value problem y"+4y"+5y =0, y(0)=1y'(0) =0

c¢) Find the general solution of y* +2y" +2y"+2y'+ y =0 (8+8+9)
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1. Find the Laplace Transform of f(x) =cos’ x+ x. (3)

]

3
p(p-1) 7

2 Find the /nverse Laplace Transform of F(p) =

16

| 3
(p+4)° o

3 Find the Inverse Laplace Transform of I'(p) =




4, Find the Laplace Transform of f(x) = xsin4x. (3)

5. Find the convolution of f(¢) =1 andg(¢¥) =e”. (3)

6. Find A(t) in solving the differential equation y" — y'— 6y =—t, y(0)=y'(0)=0.
(4)
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1. Find the Laplace Transform of f(x) =sin” x +e’*. (3)

2. Find the Inverse Laplace Transform of F(p) = l (3)
(p-2)0p-1)

3. Find the Inverse Laplace Transform of F(p) = ’ (3)

(p+2)°




4, Find the Laplace Transform of f(x) = xcos3x. (3)

5 Find the convolution of f{)=~f and g(¥) =g, (5)

6.  Find A(1) in solving the differential equation y" +y'—6y =1¢, y(0)=y(0)=0.
@)
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Each Question carries FOUR marks.

1. Find Wronskian W (e’* cos6x,e’” sin 6x).

2. If y"+4y =Tan2x, find v; of v, y, +v,y, where y, and y; are general solutions
of homogeneous part.

3. Find the singular points of x*(x* —-1)y" +2x(x —1)y'—16y = 0 and classify

them.
4 Find the recurrence relation for the coefficients in the series solution of
4xy'+5y =0
S Find a particular solution of the differential equation (D +2)’ y = Sm(;éx)
e

6. Find a particular solution of the differential equation y® +y = x°
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Each Question carries FOUR marks.

1. Find the Wronskian W (e** cos4x,e’” sin 4x)).

2 For y"+9y = Sec3xTan3x findv; of y = vjy;+vays

3. Find the singular points of (3x +1xy” +3(x +1)y’ — 4=0 and classify them.

4. Find the indicial equation and its roots for the following differential equation
x’y"—4xy'=0.
5. Find a particular solution of the differential equation. (D -1)° y = S250%)
e
6. Find a particular solution of the differential equation y" — 2 -y

4
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