M.Sc. (Part-11) (Mathematics) (New CBCS Pattern) Semester-111
PSCMTH13 - Core Course : Mathematical Methods

P. Pages: 3 GUG/W/24/13757
Time : Three Hours H!I|I|slm|!‘"ls|m|zl,‘l| ‘l" Max. Marks : 100

Notes: 1.  Solve all five questions.
2. Each question carries equal marks.

UNIT -1

1. a) Define the Fourier transforms. If C; and C, are constants, then show that 10
Fleyfa (X) +C2f2 ()] = eof [f1 ()] + Cof [F2 (X)]

b) 13 10

i) If Ff(X):x —>&]=F(§), then show that F[f(ax):x > &]= i F(g)

i) If R[f(x)]=FK(&), then prove that FK[f (ax)] ziFs (%j

OR

c) If F(&) is Fourier transform of f(x) in R, then show that Fourier transform of f(x—-a) is 10
el% . F(e).

d) 0 COS PX dp 10

0 1+p2 2

T

Show that e X x>0

UNIT — 11

2. a) Letf(x) be continuous and f'(x) be sectionally continuous on the interval 0<x <a, then 10
prove that

) R [f(X); x> n]=(—1)“f(a)—f(0)+%ﬂ(n),n ez

iy f[f'(x); x—>n]:_Tnn f.(n),neN

b) Letf(x)and f'(x) be continuous and f"(x) be sectionally continuous on 0<x<a. Then 10
prove that

H r3 " ’ negr nznz_
i) f[f"O)n] =-F'(0)+(-1)" f'(a) - 2 fe(n)
.. = " i nrw nnTC I’IZTCZ—
i) T [F00in] = 260 - ()" Ef @) - T2 Fn)
a a a2
OR
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d)

b)

d)

b)

Solve the wave equation
o%u 1 %

6x2 Czy,OSXSa, t>0

Satisfying the boundary condition u(0,t) =u(a,t) =0,t >0 and the initial condition
ou (x,0)
t

u(x,0) = 4—gx(a —X), =0, 0<x <a to determine the displacement u(x, t)
a

Find finite sine and cosine transforms of f(x) = x2, 0<x<m.

UNIT — 11

If L[f;(t); t > p]=F(p) and L[f,(t); t - p]="T,(p) both exist and c;,c, are constants,

then slow that L[c;f;(t) +cofy (t);t — p]=cq L[f1(t);t = p]+cy [fo();t —p]

IF Laplace transform of f(t) is T (p) , then show that Laplace transform of e®f(t) is f(p—a)

OR
If L[f(t);t — p]="f(p), then show that L[f(at);t > p] = %f(g) .
Evaluate:
i) L[sinat]

t/a, O<t
i) L[f(t)],Wheref(t):{ 1a f:a
, >
UNIT = IV

If f,(r) and f,(r) be two integrable functions in (0,) and c;, ¢, are constants, then
show that Hp[cy 1 () +Cofo (1] = cHn [f1 (1)] + CoHp [F (1)]

If ais a constant and H[f(r);&] is Hilbert transform of f(r) of order v, then show that
1 1 -
Hlf ()il =— Hy {f(r): a} -=F (5)

a a

OR
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¢)  Find Hankel transform of order zero of

. 1, O<x>a
) f(x):{o X>a

ol d? o1d (e
i | —=+——
dx? X dx X

d) Evaluate

—aX
a) H{ex i@}

1
b) Hpl|—;
) o{x &}
5. a) Find Fourier transform of
F(x) = X, |X]<a
0, |[x|>a

b) Prove that, if f(x) is defined in (0, a) then fg [1; n] = ni[1+ (—1)”+1]
T

c)  Find the Laplace transform of e9" by using definition of L.T.

4 Find Mf'(x);x —>s] =— (s—1)f (s -1)
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