(MAT5SKD) (3110-54K)
B.Sc. DEGREE EXAMINATION, FEBRUARY 2023.
{Regular)
Third Year — Fifth Semester
Part IT — Mathematics
Paper VII — INTEGRAL TRANSFORMS WITH APPLICATIONS

Time : Three hours Maximum : 75 marks
SECTION A — {5 x 2 = 10 marks)
Answer any FIVE guestions.

1.  Find Lisint + cost)’.

L(sint + cos ¢ f %0 850fmoB0,

2. Find Lle ™ sin 3t).
L{e® sin 3t )0 &8oR5030.

(2p-5
3. Find L2222,
\p*-9)

{
4 Pind LYt J

Wp+ 2P

I ’[——E—W A0 EAoRTH0d0.

(p+ 2}2 J

5. Define integral equation.

RErEeR Haustom DEgDoRRnw.



6.

.-‘1

10.

11.

12,

13.

14.

Write Abel's integral equation.

DS BATED DAEBEIoR [FRoR0.
Define integral transform.
Rarsen SEHEH AgdoIHDw.
State Fourier integral theorem.
2560105 SarEes f.).tgoéﬁﬂm S9a0d0d.
) SECTION B — (5 x 5 = 25 marks)
Answer any FIVE guestions.
If L[F()]=f(p) and G(t) = Flt-a) , t>a
0 ,t<a, thenprove that L[G(t)] = ¢ ™Pf(p).
LIF))= f(p) 2880 G(t)= Fit-a) , t>a

0 ,t<a,ecnd LGt)] = e f(p) e dEDoBa0,

Find the Laplace transform of ¢ using the theorem on transforms of derivatives.

35050 Bk, 5638H Jerosoiy &OBIACD ¢ BE),; erw SBIGHD SHR™RIDW.

Find f( LCIFH’H']
L[12 cos at ) 0 £:Fm0300.

-

State and prove change of scale property in inverse Laplace transforms.

26500 el DBIBEIS* Lyyew By DALY HO0D, AET OB,

lmd Y P~—3-—}
(p+2)(p+3)

'.. p-2 -
g Lw 2)(p+ 3)1:& ey

Solve (D+1)y=0,t>0 if y=y,, when t =0.

t=0 38 y=y, ©od (D+1)y=0,t >0 S >Hodrdw.
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16.

17.

18.

'
Solve F(t)=41-3 J F(u)sinlt - u) du .
0

Fiy=4t-3 IF{H} Fiill{i' - u-} du o AQododon

1 - . 2 } . 'z..".;
Show that the Fourier transform of f(x) = e * = is e #7/=,

24 2/
flx) = e 12 By, PBaHE 56385 e P12 e B,
SECTION C — (5 = 8 = 40 marks)

Answer ALL questions,

2 —_— -
{a) If L[F{f}]: B f‘ al . then show that L{F(2t)} = b Ep —— by applving
(2p +1F(p-1) 4(p +1)° }}

change of scale property.

LF) - 2 '*‘“’—‘ wowd e dabdo  Gwy, Sregd  od

...p ; l}z[p - 1)

'{F{J}‘ _E;pll £9D DIHR0.
Ap + D (p-2)

Or

{h‘)/ State and prove first shifting theorem.

2065e3 00R deromrd) @R, HH00EIH.

(a) If LIF(O} = f(p) then prove that L{I"F{f}} =(-1

LIF()} = f(p) ®oxd LY F)=(- lr—t-i-T[f{p}],n =1,2 3,.. ©d ErIoDRW.

Or
n?i
G‘} Using Laplace transform, evaluate j-—-—-— dt .
0

erar 583657 &3GIrRod [ ﬂ-’- dt 50 ESRTBoR0.
0
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19. Apply convolution theorem to evaluate L' — : :
(p-2)(p+ 2P

(b)

{a)

(b)

{a)

(b)

' r 1
-1| 1 |
grmgeursle veroso d L7 — | A0 ER0RTR0B0
. : Lp-2)(p+2F |
O
b
Find 1[%
pepisly

f
Lnll '-'ip—,w ) oA roaoo.
\p +p +1)

Convert ¥"({) =35 (1) + 23{t) = 4sint, (0} =1, ¥'(0) = -2 into integral equation.
V() =35 (1) + 23(6) = 4 sint, ¥(0) = 1, ¥ (0) = -2 R RS0 L6050 Jrdndw.

Or

Solve Ffy={+ Ei‘ccm{f —u) Fluw) du.

]

F(t)=t+ zj coslt —u) F(u) du o &Gododm.
L1}

State and prove Parseval's identify for transforms.
SB55Re 560 SEHaE) 280 [H5009, DETDeLIRL.

Or

Find the finite fourier sine and cosine transforms of the function f(x) = 2x, 0 <x < 4.

f(x)=2x,0<x <4 o Fhdbivo Guf), 58208 BaLS P HoBain i H8GHe™
ER0RTR0SH.
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