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Note: (a) All questions are compulsory.
(b) Scientific calculators are allowed,

(c) Marks are indicated against each question in round brackets.

(d) The candidate is allowed to make suitable numeric assumpt;i Ver required.

1. Consider the following non-positive term series: (3 Marks) [CO-1]
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¢ if the given J_ @, converges,
(2 Marks) [CO-1]

Apply Ratio test on the positive-term series > e,

2. Consider the Bessel function of order 0:

IZn

To(z) = ;FU"W L
Determine the radiys of convergégﬁr’aa;o:f;% (z).
3. Consider the constant functlonf(:c) - 1 defined on (0, 7). (3 Marks) [CO-1]
(a) Show that f(z) =§[sm:c+ 38in 3z + sin 5z + .. -] is the half-range sine series.
(b) Deduce "{ :1—% +3—12-+ A by Parseval’s identity,
4. Consider the fglléwin__é é(mnstant—coeﬂicient differential equation: (3 Marks) [CO-2)
DOy =

(a) Dété‘r‘mine the order of the differentia] equation.
(b). Write down its general solution,

5. ConSifier ‘the following Cauchy-Euler differential equation: (3 Marks) [CO-2)
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(a) Convert the given differential equation into constant-coefficient differentjz] equation.
(b) Determine the complementary solution, of the resulting differential equation.

6. Consider (D2 - 3D +- 2)y = €. Let yu(z) be the homogeneous solution, (4 Marks) [CO-2]

() Let yp(z) = ¢ €”+-coe3% . Find the particular integral y, Using variation of parameter-
(b) Compute y(z) satisfying y(0) =1 and /(0) = 0.
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7. Consider the following differential equation: (4 Marks) [CO-3|

d?y 2 dY
E-IE—-:‘}:E&E = (

(a) Find the ordinary points of the differential equation.
(b) Obtain the series solution about the point = = 0.

8. Let Py(z) be the Legendre polynomial of degree n.

(a) Write down the Legendre polynomials Py(x) for n = 0,1,2,3. Y
(b) Fxpress P(z) = 3Ps(z) + 2Pa(z) + 4Py(x) + 5Py(z) as a polynomial 1ﬁ*i%;}
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