MATHEMATICAL METHODS - II

‘Time : Three Hnurs]t ) . . [Maximum Marks : 100
Note :- Attempt one %Jestlon each from Sections A, B, C and D carrying 20 marks.each: Section E is

compulsory consisting of 10 short answer type questions carrying 2 marks each.
Section-A

L. (a Let f be bounded and integrable in [- , 7] and monotonic in [-&, Oa]and (0, a], (not
an 7. Prove

necessarily in the same sense), where 6 is some positive number less at
1 - f(+0)+£(-0) %,
—~a,+ ) a,= (+0) ) I"‘:" dx
. 2 n=| T . 0
where a_,n=0, 1,2, ......... denote tlée Fourier's coefTicients of f.
Obtain a Fourjer cosine series of the periodic x4, 0 < x<m, of period m. ) 10, 10
E) (@) am tPl;ind tllae Fc;uaier series genergted by the periodic ﬁmctl%n [x] of period 2. Also compute
e value at 0.
(b) if f is a bounded and integrable on [-n,'t] and a, b, are its Fourier coefficients, then
2 1.2
show that Z (an + bn) converges. 10, 10
" Section-B
oL (@ Evaluate : (f (t)) when
£t , 0<tx1
(t)=
(t-17%. t>1

Let f{t) be real and piecewise continuous function on each interval in [0, =) and is of
® expo%e)mial order c. gf L(f (t)) = F(s), then prove that ,

L[fﬁ) = ]'F (s) ds
t 3

Scanned by CamScanner



V. (a)
()
V. (@
(b)

VI (a)

®

IX.a}

(©
d

(e)

if integrla i A
i’ rg\lv :%:tls convergent 10,10
xi2 T
-,,/tant dt= J:
0 2

Sl

Apply convolution theorem to find inverse Laplace transform of (sz +az)2 10,10

Section-C
State and prove convolution theorem for the Fourier Transforms.

1
R s’ +1
Iﬂr;d finite Fourier cosine transform of f (t) =sin a t, t (0, 7).

<
f(x)={2, 0<x<nx

0, x>rx
Find Fourier sine integral of f{x) and evaluate.

J-l—cos ST
) S

-1
Evaluate Fc

sin s x ds 10,10

2 . . Section-D

Solve (D“+ 1) x=sin2tsint,t>0whenx=1,Dx=0att=0.

Find the solution of one-dimensional wave equation

Py 28y

—==C“—;x,t>0

at? ox?
where y(x, 0) =20, Y (x,0)=0, y(O,t)=Rtyand y (x, t) - 0 as x — . 10, 10°

oV oV | A .

Solve i Z with the following-conditions
(HV,©0,)=0fort>0,

V(x,0) Xx,0<x<1
e 'x_, =
(i) 0, x>1
(iii) V (x, t) is bounded.

éx dy

Solve EH- y =0, Et-+x+)'=0,givenx(0)= 1,y(0)=0. 10,10

Section-E
(Compulsory Question)

Define Fourier transform and inverse Fourier transform of a function.
Find Fourier sine transform of -

i 2,0£t<a
®= 0,t>a

1
Prove that fort> 0, L(1) = 3’ S>1.
Using First Shifting Theorem, prove that for

1
t>0, (L (%)= - ,$>d.
Find Fourier transform of
_2£_ -a<t<a
f(t)={ 2a ’

0, t<-a ort>a
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Ist is Laplace tranasfi f f{t) for t > 0 and b that F S
Iff} a%etranls)onno e%i orm of f{t) for and«@ is any number prove that F(s-a) i

(s) is complex Founeg(mnst‘orm of {{t) then proye that
Fcos (1 t) £(t) = F(s+l)+F(s-1)

a1
Find L ‘ (Fj’)

1
Prove that f(m, n) is symmetric. Also write the value of F(E)
|

-213 i
Express I X (1 =X)"% 4y as Beta function. (10x2=20)
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