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Q1.

(3,3,2,2)
(a) Obtain the Fourier series ex

pansion of xsin x as a cosine series in (0, pi).

(b) Discuss the convergence of the series ) ,.\(".,\ >0,

(c) Find the n"derivative of,\
x?-6x+8

(d) Prove that Eigen values of a unitary matrix are of magnitude unity,

e’ (4,6)
yi”d the value of n so that y = r"(3cos?@ — 1) satisfies the equation

ad 2 Uu 1 a du
<o R 2 =0
ar ( ar + smOOO( ln@ ) 0

olve x* Yz =e,xy?z3 = ex3ylz=¢ using matrices.

Q3. (4,3,3)
(a) Change the differential equation x?%z,, — yzzyy = 0 into one with u and v as the independent
variables, where u = xyandv = x/y.
6
(b) Discuss the convergence of the series 1 + 2 sX+s x + ss2,(%>:0)

(c) If y*/™ 4 y=1/m = 2x brove that (x% - l)y,HZ + (Zn + l)xy,l+1 +(n? —=m?)y, = 0.

(3,5,2)
\/Q(

ln n
(a) Test the convergence of the series Y%, i3

: _[{-1 -1<x<o0
(b) Find the Fourier series of the periodic function f(x) of period 2, wheref (x) =

2x 0<x<1

1 1 n?
and show that 1 + 7 + 7 +oe = T
3 10 5
(c) Isthe matrix|-2 -3 —4 diagonalizable?
3 5 7




