11. &
b)
12. a)
b)

[6]

Solvethepartia differentia equation
ou ou 5
4—+—=3u, u(0,y)=e™Y
o "oy = W uOY)

by the method of separation of variables.

Solve y?p—xyq=x(z-2y) where p, q have usua
meanings. 6+4

Express J5(x) intermsof Jy(x) and Ji(X).

Solve
o'z + o'z —6(322 =y COSX
o2 oxdy oy 55
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MATHEMATICS- ||

Full Marks: 100
(50 marksfor each Part)

Time: Threehours

Use separate answer script for each part.

(Unexplained Notationsand Symbols havetheir usual meanings)
PART -1 (50 marks)
Answer Q.No. 6 and any three fromtherest.
1. a) SupposeV isaninner product space. Define

i) Orthogonality of two vectorsv, w of v
ii) Orthogonality of asubset Sof V,
iii)y Orthonormality of asubset Sof V
Giveexampleineach case. 3

b) Let S={v,,---,v,} be an orthogonal set in an inner
product space V. What do you mean by (i) Fourier

expansion, (ii) Fourier co-efficients of avector vy ¢ v
withrespectto S? 2

©) Verifythat (i) {1, cosnx,sinnx};,_, isanorthogond setin
C[—mr, =] withusud inner product,

[ Turn over



2.

b)

d)

[2]

(ii) {1 cos X sin%}

I l n=1

is an orthogonal set in C[-, I] with usual inner product.
5

Determinethe Fourier co-efficientsof afunctionf ineach
of thefollowing cases:

) feC[-n,x] andtheorthogonal setis

{1. Cosnx.sinnx},,_;,

i) fed-,11(1>0 any rea number and the
orthogonal setis

{l Cos ™ Sin nnx}w
T

Let f bearea vlaued function defined on [0, ]. Define
(i) theeven extensionfe and (ii) theodd extensionf,, of f
to (—m, ). 2
Provethat feisan even function and f, isan odd function.

2

Prove that for a function f € C[0,x] the Fourier sine
seriesisequa tothefourier seriesof foon [-n,n]. 4

Find the Fourier cosineseriesof f(x) =sinx on [0,x].
4

10.

[5]

PART - 11

Answer any five questions.

Solve
a) (xysinxy +cosxy)ydx + (xysinxy —cosxy)xdy =0
b) y,+9y=sec3x by the method of variation of
parameters. 5+5
Solve
a D?(D+1)?*(D*+D+1)2y=¢€"
b) (r+sin6-cosO)dr+r(sin6+cosB)dd =0 6+4
. . . . d2y dy 2
d Findthesolutioninsereisof —3 +x—=+x“y = 0 about
dx dx
a x=0.
b) Form the partiad differentia equation from
f(x®+y? z-xy)=0 5+5
a) Express 2-3x+4x? intermsof Legendre polynomials.
b) Provethat
1 1 1+sin9
1+ =P (cos6) +=P,(cosb) +---+---=1og
2 3 . 0
sin—
2
4+6
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[4]

b) thesystem

d—x—6x+3y=8et
dt

satisfying x(0) = -1, y(0) =0

5. @ FindtheFourier Transform of

2
F(x) = 1-x4, |x|<£1
0 [x]>1

X COSX —SiNX

Henceevaluate j: 3
X

9+7

b) Using convolution theorem, evaluate the inverse Z-

Z2

transformof ——
(z—a)(z-b)

¢) FindtheZ-transformof esin2t.

6. Evduae L {§ (- }
S

6

N

b)

[3]

From the Fourier series of f(x)=x using parseval’s

1_n2
2

equality deducethat Z :
n=1N 6

4

Find L{f()} if f"()+3F'(t)+2f()=0, f(0)=1

f'(0)=2. 2
) e _ e—bt )
Evauate the integral I fdt using laplace
0
transform, wherea, b are positiverea numbers. 3
Evduae

) L{j; etstintdt}

am 71 1
L {33(sz+1)}

Usng convol utiontheorem eval uate

T S S
(s+1)(s+9)?

Using Laplacetransform method solve

a

3 2
d y+4d y+5%+ 2y =10cost,

o dt

y(0)=0, y'(0)=0, y"(0)=3

4+4
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