Ex/Che/Math/T/216/2017(Old)

BACHELOR OF ENGINEERING IN CHEMICAL ENGINEERING
ExaminATION, 2017
(2nd Year, 1st Semester )
MATHEMATICS- 1B (OLD)
Time: Threehours Full Marks: 100
(50 marksfor each part )
Use aseparate Answer-Script for each part
PART -1

(Unexplained Notationsand symbolshavetheir usual meanings)

| 6=3 Answer Q.No. 1 and two from therest.

210=

1. @ What doweusually mean by orthogonality of two real
vaued Riemannintegrablefunctionsf; andf, defined over

aclosed boundedinterval [a, b] ? 2

b) Show that polynomials R,(x)=1, PB(x)=x and

P,(x) = gxz —% are orthogonal on [-1, 1]. 4
0 -1<x<0
) Let f(x)= =
1 0<x<1

Find the constants Cy, C;, C, such that
C,P,(x) + CiR,(x) + C,P,(x) istheFourier expansion of
f on[-1,1]. 8
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2. @ FindtheFourier seriesof x —x2. Hencefind the sum of b) Show that the equationsxp = yqand z(xp+yq) = 2xy are
heseries — -1, 1 1 10+2 ibleandsolvethemwhere P= 2, 4=, 10
teserlesl—z_§+?_z+... (10+2) compatibleand solvethemwhere p=— '

b) Discussthe convergenceof theseries ¢) Findthecompleteintegral of theequation p®z* + g° = 1.
) i n+1 4
) SNon®+1 8. & Findtheintegra surfaceof thelinear PDE
||) 1+E+E+i+i+... 3+3 X(y2+Z)p—y(X2+Z)q=(X2—y2)Z
2 3 22 3 _ : o
which containsthestraight linex +y=0,z=1. 5
% for 03xs% b) Find out thesolution of
3. @ Letf(x)= ;
) L o%u o
L-x for —<x<L —+—=0, 0<x<a, 0<y<b
2 axz 8y2
Find the Fourier sineseriesof f(x) on [0, L] whereL isa suchthat
given positiverea number. 9

u, (0,y) = u, (a,y) = 0 (& baregiven constants)
b) Obtainthegeneral solution of the equation
uy (x,0)=0, u,(x,b)=f(x), where f(x) is a given
o%u  1ox .
2 "k o Wherekisaconstant, function. 8
¢) Findacompleteintegral of theequation
satisfying theboundary conditions
pg=1 2

u(0,t) =u(L,t)=0,t>0 ...... i
OO =ulko 0 d) Classifythe following PDE’s

u(x,0)=f(x),0<x <L (Lisaconstant)..... (ii) , 5
0 3
wheref(x) asin 3(a). 9 i) (a—)z(j +(@Zj =1
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PART -11

Answer Q.No. 5and two from therest.

Solve (y*—2x3y)dx +(x* —2xy®)dy =0 4
3 2

Solve d_); + 3d—32/ — 4y = xe > 6
dx dx

Find al solution of

d
Ty y(©0) =0 4
dx

Find apower series solution of theintial-va ue problem.
(x2=1)y"+3xy’ +xy =0, y(0)=4, y'(0)=6. 5

b) Writedownthedefinition of regular and irregular sngular

points. 2
Find anintegrating factor of

(x*y? —y)dx + (x?y* —x)dy =0
and hence solveit. 8

Let P,(x) denote the legendre polynomial of degreen.
Provethat

s 1 4 8
X" ==PFy(X)+=P,(X) +—=P,(x
2P0+ P00 + Py ()

4. @
b)

[3]

State and proveAlternating seriestest. 5
State limit coparison test for two seriesof positivereal
numbers. 2
ObtaintheFourier seriesof thefunction

f(x):{x—n, —-t<X<0

n—X, 0O<X<mn

Hence deducethat

1+i+i+...—n_2 9+2

¥ 5 8
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