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B.Sc. (CBCS) DEGREE EXAMINATION,
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Fifth Semester
Mathematics — Core
TRANSFORMS AND THEIR APPLICATIONS
(For those who joined in July 2017 onwards)
Maximum : 75 marks

Time : Three hours

PARTA —(10x1=10 marks)

Answer ALL questions.

Choose the correct answer -

1. If F{f(x)}=f(s), then F{émf(x)} =
@ f(s+a) ®) f(x+a)

© f(s-a) @ fx-a)

R

Felf"(x)}=

(@)  -sF{f(x)}+£(0)
b)  -s*F{f(x)}+sf0)
© =sE{f(x)}+70)
@  -s*F{f(x)}+sf(0)

If F{f(x)}=f(s), then F{f(ax)}=

@) if[ij (b) f(—S-J
]a! a a

©  |df(sa) d  f(sa)

d (., )

E{Iz (f(x)} =

(@  F{xf(x)} b - F {xf(x)}

©  F{xf(x)} ) -F{xf(x)}

Fi)=flmy= " A
1
(a) _!‘f(x}sin(n?dex

!
(b) £ flx) cos(n—f—cJ dx
]
(c) I f(x) sin(nzc)da
0

1
(d) j f(x)cos(nme)dx
0
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6.

Elao)m o

=1

E”ﬁm)

(@)

() (-1>"f(t>~f(0)+i‘f~ﬁ<n)
© Ej’ifc(n)

) (—1)'*f(£)+f(0)-”’7”£(n>

Z(n) = —————— where ROC is iz| >1.
z z(z+1)
W G ® .\ eoir
z z(z-1)
© e el
z(a")z= —— if |z|> a.
@ = ®) ==
2—=0a 2+a
© = @ =
Z2-a Z2+a
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9, 271 Lt
z+2

(a) 2" b) (2)"
© (2" @yttt
10. zfe)=
(a) il ® a"
au—l a,
G o @ =

PART B — (6 x b = 25 marks)

Answer ALL questic_ms, choosing either (a) or (b).

11. (a) Find the Fourier transform of f(x), defined

s <a :
as f(x)= i |x] and hence find the
0, for |x| >a
value of jsmx dx .
i
Or
(b) Find the Fourier transform of {smax} and
X
hence prove that j 51r:c2a.x =

-
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18.

14.

15.

(@

(b)
(2)

(b)

(a)

(b)

()

(b)

Find the Fourier cosine transform of e™**
and use it to find the Fourier transform of

o cosba .

2

Or
Find F.(e*).

Find the finite Fourier sine and cosine

2
transforms of {1—1] in (0, 7).
T

Or

Find the finite Fourier sine and cosine
transforms of ¢ in (0, 1).
Find the z - transform of t%e™.

Or

Find the z - transform of ncosné.

Find z“'{l 1 } by the long division
+

4z !
method.

Or
2
Find z"l{%}, by using Residue
z—

theorem.
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

: o
wave eguation 2 y =i y,
ot” oL

subject to the initial conditions y(x,0) = f(x), .

Solve the

16. (a)

—wm<x<om, %(.‘c, 0)=gx) and the
boundary conditions y(x,t) >0 as x = tmw,
Or
(b) Solve the equation (D*-4D+3)y=cos3x,
x>0, given that y(0)=0 and »'(0)=0.

17. (a) Find f(x), if its Fourier sine transform is

(#5)
s*+1)

(b) Solve the equation %}=a‘

Or
. D%

PR
2

satisfying

the boundary condition.s %(0, D=k, t=20
ox

and wu(x,t) >0 as x—0 and the initial
condition wu(x, 0)=0.
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19.

(b)

(a)

(b)

X
Fourier transforms, given that w(0,t)=0,

w(r,1)=0, for £ >0 and u(x, 0)=4sin’x.

Or

2
Solve the equation 61.',:&26_1:,
ot ox

using finite Fourier transform, given that
o ey, (Mgso o b e500 and
ox ox

D<x<l,

w(x,0)=kx, for 0<x<l!.
Find the =z-transform of the following
functions
(i) r‘cosné
(1) r"“sinné
(ui) cosné@
(iv) sinné.
' Or

Find z - transform of

O f)=—— and

2n+3

() f(n)= TR
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2
20. (a) Find 2'1{—3&} by the method of
z2°+2z+4

partial fractions.

Or
(b) Solve the simultaneous difference equations.

X, =Tx, +10y,; ¥, =x,+4y,, given that
x,=3 and y,=2.
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