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OR-12
Obtain the solution of thewave equation

ot ov?
under thefollowing conditions.

i) u(0t)=u(2t)=0

i) u(x,0) :Sin3n—2X

i) u,(x,0)=0

Ex/Che/Math/T/216/2017

BACHELOR oF ENGINEERING IN CHEMICAL ENGINEERING
ExaminaTION, 2017

(2ndYear, 1st Semester)
MATHEMATICS- |1 |
Time: Threehours Full Marks: 100
(50 marksfor each part )
Use aseparate Answer-Script for each part
PART -1

(Unexplained Notationsand symbol s have their usual meanings)

10 Answer Q.No. 1 and two from therest.

1. @ What doweusually mean by orthogonality of two redl
va ued Riemann integrablefunctionsf; and f, defined over
aclosed boundedinterval [a, b] ? 2

b) Show that polynomias PR,(x)=1 B(x)=x and
P, (x) = gxz —% are orthogonal on [-1, 1].

0 -1<x<0

- f(x):{l 0<x<1

c¢) Find the constants Cy, Ci;, C, such that
C,P,(x) + CR.(x) + C,P,(x) istheFourier expansion of
f on[-1,1]. 8
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2. @ What doweusualy mean by Fourier seriesof aRiemann

3.

b)

b)

integrablefunctionfon [-x, ] ? 3

Find the Fourier seriesof x — x2 Hencefind the sum of

theseriesliz—i 1 1. (8+2)

22 + 32 42
What do weusualy mean by
i) Fourier Sineseries,

ii) Fourier Cosneseriesof aRiemannintegrablefunction
over [0, =] ?Find Fourier co-efficientsin each case.

5

SupposeL isapositivered number. Writethe orthogonal
system considered for determining the

i) Fourier series,

i) Fourier cosine series,

iii)y Fourier Sineseries,

of aRiemannintegrablefunctionf(x) respectively over
[-L, L], [0, L], [O, L]. 24242

In order to obtain the general solution of the equation

o°u  10ox

PVl vt wherek isaconstant,

11

12.
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iv) X—+ nz
) ™ yay
2 2
V) af2+a—f2=0
ox< oy
. O o o
Vi) 6t2=C2(6X2+6y2J 06=3

a) Findout thesolution of

2 2
5_‘;+a_‘;=o, 0<x<a 0<y<b
ox< oy

suchthat

u, (0,y) = u, (a,y) = 0 (& baregiven constants)

uy (x,0)=0, uy(x,b)=f(x), agivenfunction. 8
b) Findacompleteintegral of the equation pg=1. 2

A uniformrod of lengthL whosesurfaceisthermdly insulated
isinitially at temperature 9 =0,. Attimet=0, oneendis
suddenly cooledto ¢ = 0 and subsequently maintained at this
temperature; theother end remainsthermally insulated. Find
thetemperaturedistribution 0(x, t). 10
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b)

b)
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Find the Laplacetransformsof
|) t3e—3t ,

Cos2t + Cos3t N

i) 2'+ tsint

i) UseconvolutiontheoremtofindtheinverseLaplace

1+4

transform of SR —
(S +D(EE+4)
i) FindtheinverseLaplacetransformof ————
(s*+a)
(aisaconstant) 444

UsetheMethod of Laplacetransformto solve

d%y

: dy :
) t—-+2—2+ty=cost giventhaty(0)=1
) el g y(0)

42
i) dTZ +9y = Cos2t giventhat y(0) =1, Y(g]

Find the Fourier cosinetransform of

x for O<x<1
f(x)=92-x for 1<x<2
0 for x>2

27° +3z

Findtheinversez-transformof ———
(z+2)(z-4)

1.

4+4

[5]

PART - 11

(Unexplained Notationsand symbol s have their usual meanings)

b)

b)

b)

Answer any five questions.

Solve (y* - 2x3y)dx + (x* — 2xy®)dy =0 5
1(oM ©ON

If M(x,y)dx+N(x,y)dy =0, —| ———|=f(x),

(x,y)dx + N(x,y)dy N(ay 6x] (x)

show that p=d"™¥ is an integration factor of the
equation. Hence show that ¢/Pdx isanintegration factor

d
of X P(x)y = 0(x) 3+2
dx
3 2
solve 9Y + 3ﬂ —4y = xe 6
dx®  dx?

Find al solution of

d
—dy =y"3,y(0)=0 4
X

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

Find the roots of the indicial equation of the different
equation

2x%y" +xy'+ (x> =3y =0 3
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b)

b)
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Writedown thedefinition of regular andirregular sngular
points. 2

Show that the equations xp = yz and z(xp+yz)=2xy are

- _oz 0z
compatible and solvethemwhere P = o q= oy 7
Find thecompleteintegral of theequation p?z% + z% =1.

3
Find acompleteintegral of theequation
(p+0)(z—xp-yq) =1 2
Find theintegra surface of thelinear PDE
X(y? +2)p-y(x* +2)q=(r* - y?)z
which containsthestraight linex +y=0,z=1. 5

Classify the following PDE’s

(2[5

i P(z)g—)z(+%:o

0z 0z
i) X—+y—=2°

oX oy

4.

[3]

satisfying the boundary conditions
u(0,t) =u(L,t)=0,t>0 ...... 0]

u(x,0) =f(x),0<x <L (Lisaconstant) ..... (ii)
where f(x) =

onewill obtain at certain stage the general solution as

© 224,02 X o
u(x,t)=> Bt Sm% satisfying  the

r=1
boundary conditionsgiven by (i) wherethe constants Br’s
must be chosen to satisfy boundary conditionsgiven by
(i1). Find Brfor dl r and obtainthefina solution. 12

Usingdefinitionof Laplacetransformfind L(F(t)) ineach
of thefollowing cases:

Cos(t —Ej, t> E
) (1) = 3 3

0 t<ﬁ
3

ii) F(t)=sinat (aisaconstant) 3+2
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