EX/CSE/MATH/T/211/2018(01d){S){OLD)

B.E.COMPUTER SCIENCE AND ENGINEERING SECOND YEAR FIRST
SEMESTER (OLD) SUPPLEMENTARY EXAM- 2018

MATHEMATICS- VD
Full Marks: 100

(Answer any five questions)

{Symbols/Notations have their usual meanings)

1) Solve the following differential equations

d

Time: Three Hours

a) D% =3D%2+ V)y(x) =1+ e* whereD = = 5
b) (D® =3D%+3D —1))y(x) = e*(x+ 1) 5
¢) (DP=D+2yx) = 5 cosx, giventhat y=Dy =090 M'Jhenx =0 5
d) (D? +5D — 6)y(x) = sindxsinx 5
2a) Solve the following differential équation by the method of variation of parameters
(D? + 4)y(x) = sin .2x 8
b) Solve the following differential equation
(x%2D% + 4xD + 2)y(x) = logx 8
¢) Using Rodrigue’s formula, find the polynomial expression for in terms of P, (x). 4
3a) Solve the following differential equation about x = 0
2x2%+x%+(x2—1)y=0 10
b) Show that ~ P,() = = & (32 — 1) 10
4a) Prove that
) Bl - Bl = (n+ DR
i) Showthat [, f(x) P,(x)dx = % S22 = D" fr(x)dx 12

b) Prove that

Vi-x2

1-2xt+t2

i) = 20 Unp1 (™

[ Turnover



i) (=2 TL@) =5 Taea (0 = Taaa ()] 8

5a) State Dirichlet’s condition for a Fourier series expansion of function. Find the Fourier
series for the function f(x) defined by

fX)=x—x* -r sx<m

1 1 1 1 _
Hence deducethat o —— + 5 — z+ = 5 3+7
b) Obtain the half range Cosine series for
flx)= x for 0 <x S%
=!l-x for%éxsl 10

6a) A periodic function of period 4 is defined as
fxX)=IxI; -2<x <2
Find its Fourier expansion. - 10
b) A periodic function of period 27 is defined as
flx)=x+n for 0 <x €7
=—x—7 for —n<x <0
Find its Fourier series. 10

7a) Show that the function

f2) = lxyl

Is not regular at the origin although the Cauchy-Riemann equations are satisfied at that point.

8
by If f(z) = u(x,y) + v(x,¥) is an analytic function of z = x + iy, show that
62 az . E
(55 + gy_z) IFH@DI? = 4 1F/ (D)I? | 8
¢} ulx,¥) = x? + y? is the real part of an analytic function f(z) = u(x,y) + i v(x, y) find
v(x,y). 4

1
(z+1)(z+3)
b) Determine the poles and the residue at each point of the function

8a) Expand the f(2) = in Laurant seriesvalid for {)/zl >3,iD0<z+11 <2, 4

zZ

f(Z) = (z-1)2 (z+2) . 8

sinx

¢) Evaluate fow dx 8
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