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B.Sc. DEGREE EXAMINATIONS ~AUGUST/SEPTEMBER, 2021.
THIRD YEAR — SIXTH SEMESTER
MATHEMATICS

Paper — VIII (C-Al) : INTEGRAL TRANSFORMS
(Regular / Supplementary)

(Common paper for B.A./B.Sc.)
N\ J

Time : 3 Hours Max. Marks : 75
SECTION — A

Answer any FIVE of the following questions. Each question carries 5 marks.

DD e [HEEH DGR @O0, (5 x 5 = 25 marks)

5O (55 5 D300,

1.  Solve (D2 + 1)y =tcos2t, y=0= % when t=0 by using Laplace transform
method.
t=0 3¢ y=0= % wonsdpd (D +1l)y=tcos2t ® Gowbisw, erpd
D838 @IA3CRoBE0.

2. Solve (’[D2 +D+ 4t)y =0, when y(t)=3, Dy(t)=0 at t=0 by using Laplace
transform method.
erarn  IBIGI% &I RoD  t=0 3¢ yt)=3 Dy()=0 eoddy
(tD?+ D +4t)y =0 % 2Gososwo.

3. Solve  (D*+2x-Dy=1
Dx+(D?+2)y=0

with t >0, Dx=0=y=Dy, when t=0, X and Yy both being function of 't".
X, Y e Bw¥), [FRoairgay t>0, Dx=0=y=Dy, t=0 eonddypt »

(D?+2)x-Dy=1
Dx+(D?+2)y =0 % #Gos0e.
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10.

dy . d?

X

Using Laplace transf , solve th tion — +—=t; —y=€", gi
sing L.aplace transiorms, solve € equation dt dt dt3 y given

dx )
that x(0)=0, y(0)=0, a =0, if t=0.
x(0)=0, y(0)=0, % =0, t=0 @a0ddyp, PR HBITTON &IBI RO,
2
%—i—ﬂ:t; d—:}’/—y=e_t 0 @@OxﬁO&.
dt dt dt

t
Solve F'(t):t+IF(t—u)cosudu, F(0)=4.
0

t
F(0)=45g F'(t)=t+ [ F(t-u)cosuduso oo,
0

Solve F(t)=€"' -2 j; F (u) cos(t — u)du.

F()=e' -2 j; F (u) cos(t — Uu)du 5 80508,

Find the Fourier transform of f(X) = X, |X| <a, f(x)=0, |X| > a.
X <a eanddpd f(X)=x [{>a eowsspd f(X)=0 G, $BaHE

DBSGTRy K08 08

—ax

Find Fourier sine transform of —.
X

—ax

€ @y, 258008 25 585595 5508°,08.
X

COSAX T

Show that [ —>—di="e", x>0,
o r+1 2
[ COSAX 47 = T &, x> 009 g5,
o 241 2

. . . — 2
Find the Fourier cosine transform of € *

e Y, P9BADE 55 9895, 808708
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11.

12.

13.

(a)

(b)

(a)

(b)

(a)

(b)

SECTION - B

Answer ALL the questions. Each question carries 10 marks.

@) HHODH PIErESVes @ratosw. (5 x 10 = 50 marks)
58 (55 10 S08o),e0.

Using Laplace transform method, Solve ty"+Yy +ty=0, given that

y(0)=1 and y(t) and its derivatives have transforms.
Y(0) =1 08050 y(t) S508a50 T2 e80T @@;i} $BI85e0 9009w,
ty"+ Yy +ty =0 0 Bosodk.
Or
Solve (D?2-3D+2)y=1-¢€*, y=1, Dy=0, When t =0.
B @00 B0 ool

Solve Dx+Dy=t, D’x-y=¢€", x(0)=3, x(0)=-2, y(0)=0.
x(0)=3 X(0)=-2, y(0)=0 eonddpw, Dx+Dy=t, D*x-y=€"' &

DG oB.
Or
2
Solve @:a—g Y z,t 0, ¥ =0 and y(Xx,0) = cos5x
ox 2 X ),
T oy oy 0%y
X,0) = cos5x, —,t|=0, |— =0 oI —=—3,
Y0 y[z j [axl_o S
DG oBW.
) . t F(u)du 2
Solve the integral equation =1+t+t°.
IO Jt-u
[; F(t“)d“ — 14t 412 B0 AeBosoB.
-u

Or

Solve the integral equation F(t) =1+ I; F(u) Sin(t — u)du and verify your
solution.

F(t)=1+ j; F(u)sin(t - u)du 3 2§09, 2o 350Gy 56390508,
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14.

15.

(a)

(b)

(a)

(b)

Find the Fourier transform of F(X)=1- X2,|X| <1, F(x)= O,|X| >1 and

o XCOSX—SiNX X
hence evaluate .[o [—3j CO{EjdX
X

F(X)=1-X%[ <l F(X)=0,{>1 ecwsdp@d F(X) @, 9BaHE

563570 8508%, 0. 600 j:(wj co{gjdx 20 5308%,08.
X

Or

1
Find the Fourier sine transform of f (X) defined by f(Xx)= .
) 7S a)
1
f(x)= BE). DEBADHE DS HBHBHL EHES) 0&.
(X) m iy P8 Q Q b

State and prove Convolution theorem for Fourier transforms.
PSBOHE HBIBHOP émogwéas ?oq;oém (95909, DBTV0BB00.
Or

State and prove Parseval's identity for Fourier transforms.
88005 HBH8H0D @@{33"5{\) RATPHB (D0, DEICV0D0.
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