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Q.1. Answer ANY TWO of the following.
(A) (i) What are ordinary points, singular points, and regular singular points in 3
differential equations?
(i) Solve (1 —x?)y"—2xy' +p (p + 1) y = 0 about x = 0 using Taylor power series. 6
. : d : .
(B) (1) Determine the order and degree of d—i = ¥V + x?¢” and solve using variable 3
separable method.
(i1)) Define general and particular solutions for Clairaut’s equation and solve 6
- () (&)
yox (dx T\
(C) (1) Solve the given homogeneous ordinary differential equation 3
x2y" + 2xy" — 6y = 0.
(i1)) Solve y" + y = sec x using the method of variation of parameter. 6
Q.2. Answer ANY TWO of the following.
(A) (1) Find the Laplace transform of f'(¢) = coshot. 3
(i) Obtain Laplace transform of function f(f) = e%sinwt. 6
(B) (i) Explain the three types of singularities (removable, pole, and essential) in 3
complex functions.
(i1) State Cauchy’s Residue Theorem. Using the theorem, evaluate 6
12z _
fm dZ, where |Z| =1.5.
(©) Define Fourier transform. Prove that the Gaussiag function remains Gaussian 9
3 —r
under Fourier transform for /() = (22> % e 42 .
Q.3. Answer ANY TWO of the following.
(A) Provide definitions and brief descriptions of Legendre, Associated Legendre, 9
Bessel, Spherical Harmonics, and Hankel functions.
(B) (1) Derive Schlafli’s integral representation for Legendre polynomials. 4
(i1)) Obtain the generating function F(4,x) for Legendre polynomials. S
IR
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© Obtain the values of Legendre polynomials P, (x) for n =0 7o 5 using
Rodrigues’ formula.

Q4. Answer ANY TWO of the following.
(A) (1) State and describe the three basic axioms of probability.
(11) Define group with closure, associativity, identity, and inverse properties.
Explain group order.

(B) (1) Explain the concepts of permutations and combinations and provide one
example.
(11) Discuss the key properties of skewness and kurtosis in a probability
distribution.

(C) Explain in detail the three fundamental probability distributions: Binomial, Poisson,
and Gaussian.
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