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Total Marks: 70

I nstructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figurestotheright indicate full marks.
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Do as directed

dy
Solve: —t+t Yy =X,
dx

Evaluate the integral: I exp(-x?)dx
0

Find L{sin 2t cos2t} .

State the generating function and integral representation for the Bessel
function J (X) .

nx
Provethat: J (X) ( (——cosxj

Show that: x° —EP(X)+ P(x)

Find the Fourier transform of the function
£ :{k, 0<x<.a

0, otherwise
By using the method of Laplace transform solve the initia value
problem: " +2y' +y=e", y(0)=-1and y'(0) =1.
Solve the following differential equations
(i) 2xydx+ x*dy =0

y )
(i) g YT
d X
(iii) d—;/ ty= _y
OR
(i) Using the relationship between the beta and gamma functions,
simplify

the expression B(m,n) B(m+n, p) B(m+n+ p,q) .

1

(i) Express ij (1-x")" dX in terms of Gamma function.
0

(iii) State Legendre duplication formula. Hence prove that

B(m, m) B(m+%,m+%) =mm* 2",
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Solve theinitial value problem :
y'+y -2y=0, y(0)=4 and y'(0) =5

Given the functions e” and € § on any interval [a, b].

Are these functions linearly independent or dependent?

Using the method of variation of parameter solve the differential
equation: y" + y =secX.

OR
d n+l — htl
Prove that: &[X Joa ()] = X" 3, (%)
Attempt (any three).

(i) Express the polynomia x® + 2x® = X — 3 in terms of Legendre
polynomials.

1
(i) Show that [ P () P,()dx =0, if m#n.
]

(iii) By using generating relation of Legendre polynomials, evaluate
R.(-D.

1
(iv) Obtain the value of | P7(X)dx =0.
-1

Find the Fourier series of the function f(X) = X*, —T< X< IT.
Obtain the Fourier series of periodic function
f(X)=2x,-1<x<2, p=2L=2.

Obtain the Fourier transform of the function exp(—ax?) .

OR
Using the method of undetermined coefficients, solve the differentia
equation; y" +4y =8x°.
Using the method of series solution, solve the differential equation:
y'+y=0.
Find the steady state oscillation of the mass-spring system governed by
the equation: y" + 3y’ +2y = 20cos2t .

Attempt (any two)

: 4 1
(i) Evauate: L {(s+\/§) (s—@)}'

(i) Evaluate: L'l{#} .

s’ +6s+18
(iii) By using first shifting theorem, obtain the value of L{(t +1)*€'}.

Find the value of
(i) L{tsinat}
(i) 1C1 where C denote convolution product.
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© g se® 06
(i) Evauate: 2+ 20

- 1
(if) Using convolution theorem, obtain the value of L™ —— -
S(s” +4)

OR
Q5 (@ Find the solution U(X,y) of the partia differential equation 07
U, *V,, =0 by method of separation of variables.
(b) Attempt (any one). 07
(i) Provethat Laplacian uin polar coordinateis
0% 1lou 1 d°u
-+ -+ ,
x> rox r?ao°
(i) Find the potential inside a spherical capacitor consisting two metallic
hemispheres of radius 1 ft separated by a small dlit for reasons of

insulation , if the upper hemisphereis kept at 110 volts and lower
hemisphere is grounded.
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