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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION — APRIL/MAY 2018
CHOICE BASED CREDIT SYSTEM
SIXTH SEMESTER
Part I - Mathematics
CE-1 — INTEGRAL TRANSFORMS
(w.e.f. 2017-2018)

Time : 3 hours Max. Marks : 75
PART-A
>§ -
Answer any FIVE of the following.
&4 808 TS® DPD D (0L BRFHERDL TG,

(Marks : 5 x 5 = 25)

2
1/ Solve d—f—2ﬂ+2y = 0 under the conditions that y =1, 4 =1 whent=0.
dt dt ' dt
dy - d’y - dy
1=058 y=1, =X =1 e900dPE —= — 2—= + 2y = 0 0 JHododk.
C dt R e ?

2~ Solve (D2 +3D + Z)x = ¢ given that x (0)=0 and x'(0)=1.
- x(0)= 0 208051 x(0)=1 eand (D?+3D+2)x = e B >PoBod.

= 1
3/ Solve the integral equation F(t)=1+ I F(u)sin (t—u)du.

0
1
F(t)=1+ J’ F(w)sin (t - u) du e 557800 98588080 280508,
: .

A Convert the differential equation F'(t)+2F'(t)-8F(t)=5t> -3t given that F(0)=-2,
F'(0)=3 into Integral Equation.

F(0)=-2, F'(0)=3 eonsd F (t)+2F (t)—8F(t)=5t> -3 o edfed 9285208
oD,

[P.T.O.]



If F{F(x)}=f(s) then show that F{F(ax)} =% f (2)

F{F(x)}= f(s) ®ond F{F(ax)}= % f( ) 0D DET DD,

ik
a
State and prove Modulation theorem.

2775 DELoBORD (59900 DETHOWK.

Find Fourier transform of F(x)=e .

F(x)= e @008, §98095 5858550 E50R™908.

Find the Finite Fourier Sine transform of F(x)= 1.

F(x)=1 &%), 38208 B0HE DS 5658550 EX0R908&.

PART-B
>E -0
Answer ALL questions.
o) @é&@s‘o AATPGETIBVD [FPA0d0.

(Marks : 5 x 10 = 50)

\ .
(a) Apply Laplace transform to solve 2y +y=6cos2t if y=3, Dy=1whent=0.
. dt*

2
t=0 38 y=3, Dy=1 eondgp gt—§+y=6cos2t B o 565580
GIBITR0D 3BoNo&. -

Or
(b) Solve ty"+y +4ty =0 if y (0)=3, y (0)=0.

¥ (0)=3, 5 (0) = 0 @RI ty" + ¥ + Aty = 0 5DESE0%> FBoS0E.
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10.

11.

12.

(@

(b)

(a)

(b)

()

(b)

Solve g—y = Z%yt— +, ¥ (x,0)=6e* which is bounded for x >0 and ¢ > 0.
x

x>0 HBA £ >0 5 HBaxgo eand % = 2% +y, ¥(x,0)=6e B »Bovod.

Or
Solve Dx+y=sint, Dy+x =cost giventhat x =2 and y=0 att=0.

t=038x=2, y=0 e@od3ptd Dx+y=sint, Dy+x =cost 3 dPodos.

5 1
Solve the integral equation F(t)=t+ 2I F(u)cos (t~u)du.
, 0

; .
F(t)=t+2 J F(u)cos (t-u) du &0 335500 30800 Hodos.
0

-

1
| Fu) g (1+1¢) % 2BoBod.

0 (t—u)%

1, |x|<a

and hence find
0, |x|>a

Find Fourier transform of F(x) defined by F(x):{

ds.

T sin sa - cos sx
s

-

F(x) ={

® .
J‘ Sl sa - COos sx

(1)’ || e : =% wond F(x) GoY, 98005 585555 E8R08 S08ak %0 008
L e ’

ds %0 R0k,
s

-0

Or

Find the Fourier cosine transform of

1+ x2

1
l+x

5 @¥); BB ST DBHBH EDR"DoE.
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13.

(@)

(b)

Find F(x) of it £, (s) = £ _. ‘Henop dufiyes that F! {l}
s s

7 (5)=E— wand F(x) 5 50A"508 26050 00 08 F {l} 20 EFS0a.
s . s

Or

State and prove “Parseval’s Identity” for Fourier transform.

PIBODHE SBIYHL “FBYSey BesyHHR0” (5590 DETDoRIB.
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Time : 3 hours Max. Marks : 75
SECTION - A
DI -

Answer any FIVE of the foHowing.

55 808 T0S° 9P DD (SHOK DITGHB0 EOL0ED.

(Marks : 5 x 5 = 25)

1. Find L {sin ¢ - cos 1)2}

L {sin t - cos t)z} 0 E0RTH0E. -

2. Find L {e‘ coszt}.

E {e’ cos? t} 20 EORTH0E.

3.  State and prove Second Shifting Theorem in Laplace transform.

TR IBIEIS’D Boksd 26 drrosoy 39900 DD

4. Find L { sin at}.

L {t2 sin at} D EORTH06.

[P.T.O]



~at -bt
5. Find L {E—;L}

e—at _ e—bt

6. Find L {ﬂ—}
s—4s+20

t {ﬂ B0 ESORH08.
s—4s+ 20

! {(Ts——-} 2 E0R"504.
S+

)(s-3)

8. Find L™ {log (s+ 3]},
) s+2

L? {log (s = 3)} 50 ER"508.
s+2

SECTION-B
DS - B
Answer ALL quesﬁons.
o) %08 SATPHBR0en Eraod.
(Marks : 5 x 10 = 50)

Ty) . 27

cos (t - —) if t>—
9. (a) Find L {F(t)}, where F (t)= 3 23 .
0 if t< ?”

cos(t——) f t>2—”
F(t)= 3 3 ewand L {F(t)} % 50908,
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(b)

10. (a)
(b)
11. (a)

(b)

If F(t) is piecewise continuous function on every finite interval ¢ >0 and is of
exponential order ‘@’ as ¢ — » then show that the Laplace transform of F (t) exists

forall s> aqa.
120 ey (5O 38208 @osS0S® F (1) ekoss D255 (piecewise) ©29)F) [[FDoako

DBA0 £ > o @HOBeR a J078 BSKS o F () 5% s> a BI0BeY e HBI8H

"FDVBO 9 BITHOE.
[}

Find L {* cos ¢}.

L {t3 cos t} B EORATI0E.

Or .

State and prove Initial Value Theorem.

(2808 Dend i)cgoéoa‘b (DDD0D DETDOBIKEN0.

Prove that I tPetsintdt=0.
0

I et sint dt =0 &9 dETDB0E.
0

Or
Find L {J, ()} and hence deduce that
@ L, (a)).

@) L J, (at)} where J, (¢) is Bessel function of order goro,

L {J, ()} 0 820R™%08 S08ai0 o0 2008

@ LY, (at)}.. ‘

@ L T, (@)} 5 509/508. J, () w5086 s BENS By oo,
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12.

13.

(a)

(b)

(a)

(b)

rdPE D8 Ao aS@rRod LT {

w et L Ly e b gl ot L
{(32+1)2} Ztsmt then fin {(16s2+l)2
L3 {(;—)Z}zétsint eonsd L7 {%} 0 EOR"D0G.
$“+1 165 +1
Or

Find inverse Laplace transform of oas 21 A
(s + 1) s“+1

3411 Bk, 96550 erard 565550 SR04,
(s+1){s* +1 =2 =

State and prove convolution theorem in inverse Laplace transform.

D" D SBIFHS*D EFGrgHIS VEToBoD (5590 AETDB0E.

Or

19s + 37 }

By using Heaviside’s expansion formula find L™ { (s o . 2) (s = 3)
19s+ 37
(s+]Xs—2)(s+3)

} 20 LR,
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