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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fifth Semester
Mathematics — Main
TRANSFORMS AND THEIR APPLICATIONS
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. F[f(ax)] = .

(<) F[Sj (<) %FG)
@ aFGj (™) %F(%)
Flflax)]= .

S e
© aF(gj @ %F@



F(s)=Ff(x)] erafledr Flaf(x)] =

(=) (—1)@ (<) i%
@ k), )
If F(s)= F[f(x)], then Flxf(x)|=

(@) (—1)@ () i@
© ) g drt)
Flf ()] =

(<) \Ef(O)HFS(s) (<b) \/%f(0)+ch(s)
\ff +sF,(s) (m) —\/%f(o)Jrst(s)

Flf ) =

\/%f(o)+st(s) (b) \/%f(0)+ch(s)
_\/%f(0)+sFC(s) (d) —\/%f(O)+SFS(S)
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6.

0.0 @ Flfc) =

1
(<) jf(x)sin@dx (<) 2 f(x)sin%dx
1

!
@ jf(x)sin%dx w off
0

Flf)in(0,0)= .

@ | f(x)sin@dx ®) 2 f(x)sin%dx

© ! fe)sinar @ 2 fTS
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(z—2)
(@) (B-1)2"" (<) (k-1)2)
k(2 2#-1)
(@) 9 (FF) ok
1
For k>1, Z7 =
=
@ (k-1)2"" ® (k-1)2)"
k(2)k_l 2(/:71)
© 5 @ =

PART B — (5 x 5 = 25 marks)

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

1,|x|<a
11. (@) flx)= aafles  fo)-@er  Suflwi

0, |x|>a

2 (HOTHDSEDSE &ITEHTs.

Find the Fourier transform of
lin |x|<a
f<x>={ nfi <o
01n |x| >a
Or
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12.

13.

(<)

(=)

()

Suflur 2 purhpsdpsrar  umtdGeuedler
S wnars Cappsemg sodl Hlmieys.

State and prove the Parseval’s identify for
Fourier Transform.

flx)= xe % QTG Solfwirm g6
o (FOTHPSMS QUTMSSH HFW SoOEP  erer

ST (HS.

xz . .
Show that f(x)=xe % is self reciprocal
w.r.to. Fourier sine transform.

Or

o (HLOMHDBEISEETL Lweru(hiSS

=3

d
I(xQ +a2fx2 +b2)@6?>‘r Loﬁl;lmués SIS,

Evaluate J
0

x +a )(x +b2) using

transforms.

flx)=coskx @ar @pigaterer Sfwi e
o prHnsms 0<x <7 -Qe srems.

Find the finite Fourier Sine transform of
flx)=coskx in O<x<7x.

Or

Page7 Code No.: 20577 B



2
(<) f(x)=(1—%j -@ar  pyaydtar Sl
Carengarn 2 (pIHNSME 0 < X < T -@Q6 Hrams.

Find the finite Fourier Cosine transform of

f(x):(l—fj in O<x<r.
V4

m-1

14. (o0 Zlfn+m)l=2"F(Z)-> f@)2™", nz-m

i=0
eran flmieys.

m-1

Prove that Z[f(n+m)|=Z"F(Z)- Zf(i)Zm_i ,

i=0
nz-m.

Or

1 . o
(<=1) Z{m} -@ 6 AHLIMLS STETS.

Find Z{;} .

(n+1)(n+2)
g 1 . e
15. (o Z 1[1_1.5Z1_0.5Z2:|@66T wHLIBLE SHTeTs.
Find Z‘l[ = _2]
1-1.5Z7 -0.5Z
Or
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(<=4) Z" {m} -@Giﬂ LD'é;]I;IGU)I_IB'S SHTCHTS.

Find Z™ {#3(2_2)} .

PART C — (5 x 8 = 40 marks)

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

16. (=) f(x):efa‘x‘—@eirr STl 2 (HOTHDSMSS
sres. GCgybd

oo

. cosxt T —alx .
1) Ia2+t2 dt:%e & GTETE LD
0
) Fle =29 o smel.
(32 +az)2

—alx|

Find the Fourier Transform of f(x)=e
and hence deduce that

oo

. cosxt T -alz|
1 ———dt=—e .
® ~([a2 +1* 2a
) Fle|- 205
2 2
(s* +a?f
Or
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a’—x?, |x| <a
(<) flx)= @ar  ayfui

0, |x|>a>0

o Z[Sinas—ascosasj
2 (HLOTHOLD 2,|— S
b4 s
t—t t
TSI (H). Cuogitb I €08 t—%
0
eTamah umirél Geuedleor SO LWLITATSENS

-, . 2
vweruhisS J.(—Smt;gtCOStj dt:% GTaT@LD

0
Blemial.

Show that the Fourier transform of

f(x):{a?‘—xQ, |x|<a

0, |x|>a>0

3

1s 2\/2[ SN as = ascos asj . Hence deduce that
s s

J’ L;C()Stdt =% using Parseval’s identity
t
0

show that I(@j dt :%.
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17.

18.

(<)

—ax

f(x):e ereom  gmmler  flwim  enge
x

2 (HIOTHDSENSE &TEHTs.

Find the Fourier sine transform of the

—ax

function f(x)= ¢

Or
f(x)zefazx2 ereiry &miden Sflwir Carengerr
o (BLTHDS®SE  sTems.  Cogibd ste_“zxzj
LIS STeHTs.

Find the Fourier cosine transform of

flx)= e and hence find F, [xe’“z"2 J

flx)=x* eremm eminden pqoyarer oLyl
angeim HMILD Solpilwr Carengen
2 (HLOTHDHBISEN 6T O<x<! GTESTM
@eLGeuaiuded sreams.

Find the finite Fourier sine and cosine
transform of f(x)=x* in 0<x <.

Or

0,1)-@¢ flx)=e™ eranm sminden piqejerer
Suflum  evser  womibd  oyflur Carenser
2 (IHLOMHDHBIGENETS &TGTs.

Find the finite Fourier sine and cosine
transform of f(x)=e™ in (0, I).
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19. (=)
(=)
20. (=)
(<)

Zha'|  wppn  Zl2r|  sduapa
LI EHENETS STETs.

Find Z(na”) and Zl(— 2)”]

Or

@ndwdiy (s flane wIHOL) CehHmsas
gafl Hlmie|s.

State and prove

2
Z{ﬂ}@m LIS STeHTs.

22 +2z+4
2
Find Z{f;zz}.
2°+2z+4
Or
CTEE CahmsansLi Lweru(hisS
zZ! ﬂ -@er wHUIMUSE STeaTs
(z - 5)(2 + 2) .
. 1 2?2 -3z . .
Find 77— F—-—-— using  residue
(z - 5)(2 + 2)
theorem.
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