Shivaji University, Kolhapur
B.Sc. (Part I11) (Semester V) Examination June 2022
QUESTION BANK
Paper Code: DSE E12 Subject Code : 79675

Paper No 12 : Integral Transforms

Q. 1 Fill in the blanks (08 MCQ: 01 mark each )
1. L{e*. f(t)} = f(s—a) where L{f(t)}=1(s). Thisis ......

A. change of scale property B. second shifting theorem
C. effect of division D. first shifting theorem
2. IfL{f(t) }= f(s) then L{f(t)/t}=.......
A [ f(©)ds B. [ f(s)dt
C. [, f(s)ds D. [ f(st)dt
3. Laplace transform of et’ = ...
A L B —
s—3 s—1
C. — D. does not exist
s+3
4. Liy@®)}=.......
A. sL{y}-sy(0) - y°(0) B. sL{y} +y(0)
C. sL{y}- y(0) D. sL{y} +sy(0) +y’(0)
5. L{1Nmt) } = ....
2 1
A 5 7
1 1
C. NG D. B
o sint
6., — dt=
T T
A. " B. >
T T
C. p D. 3



A = B. -
4 2
c. 2 D. 2
6
8. L{sin’t} =........
S 4
A. s(s2+4) B. s(s2+4)
2 4s
C. s(s2+4) D. s(s2+4)

9. If f(t) is of class A then Laplace transform of f(t) exit. This is ....

A. Convolution theorem B. second shifting theorem
C. Existence theorem D. first shifting theorem
10. L{t"}=....... if n is positive integer
(2n)! (n-1)!
A' sgh+1 B sh+1
(n+1)! n!
C' sn+1 D gn+1

11. Laplace transform of fot fot coshatdtdt =........

S 1
A s2—a? © s(s?-a?)
S 1
C. s2+ a2 " s(s2+ a?)
_ 2
12. ™Y o1 =
t
A. e?t B. e2

C. et D. e%



-1 —
13. . L {32(32+1) b= ..
A. t-cost
C. t-2sint
14, L =}=.......
2
A=
3!
3
c &
3!

15. 'Y f(s—a)}=........

16.

A. edf(at)

C. etf(at)

s—log2

B. t-sint

D. t+ cost

B. —

D. —

where L{f(t)}=f(s)

B. e®f(t)

D. e%f(2t)
Y—
s—2

D. does not exit

17. The conditions of Existence Theorem of Laplace transform are....

18. L

A. necessary

C. necessary and sufficient

B. sufficient but not necessary
D. necessary but not sufficient

N

N



19. If f1(t) :% NAOE % and s >0 then Laplace transform of
A. f1(t) does not exit but of f,(t) exits.

B. both f;(t) and £, (t) exit.

C. both £ (t) and £, (t) do not exit

D. f,(t) does not exit but of £ (t) exits.
20. Infinite Fourier transformof F(x) =1 , [x| <Kk
=0, |x|>k

where F{F(X)} = %_n [ F(x)e™ dx

2 cossk 2
A. \/: B. /—
T S T S
2 sinsk 2 sinsk
< \F D'\F
T S T k

21. The circular cosé =

..........

tansk

17} —-i0 io —-i0
el —e el —¢
A ——— B.
21 2
17} —i0 io —-i0
el +e el +e
cC. —— D
21

22. Infinite inverse Fourier sin transform of e @S over0<s< o is ...

where F(x) = \/% fooofs (s).sinsx ds

2 X 2 X
Ao B. ﬁ.(az_xz)

2 1 2 1
c Pats b fias




23.  If f(s) is Fourier transform of F(x) then Fourier transform of

F(x).cosax s ....
A. Y[ f(s-a) - f(sta) ] B. % [ f(s-a) + f(sta) ]
C. % [f(s) +f(sta)] D. %[ f(s-a) +f(s) ]

24. If £ (t) = 1 then Laplace transform of f(t) is .....

A L s<0 B.L >0
S S

C. = s<0 D. X >0
28 28

25. 1F L{ f(t) } = f(5) then L{ f(at) } = ~f(s/a) . Thisis .......

A. change of scale property B. second shifting theorem

C. effect of division D. first shifting theorem
26. L{ e%t"}=...... s>a
n! n!
" (s—ayntt " (sta)ntl
n n!
'(s—a)n"'l ' (s—a)n

27. foooe‘3t cos?t dt=....

11 10
A — B. —
49 29
11 12
C. — D. —
39 35

28. If L{f(t) } = f(s) and G(t) =f(t-a) t > a
=0 t<a
then L{ G(t) } =.....
A e®A(s) B. e~ 1(s)
C. e s.f(s) D. e %.(s)



29. L{e 3t.t3) = ........

4
A (s—3)*

4!
C. (s+3)*

30. L{(t+1)?}=......

.o

A — +l2+—
S S S
C. 2 +242
S S S
_ p2t
31 L{——}~ ..
s—2
A -IogT
S
C |OgT2
1
-1
32. L {(5_3)2
A e*t
C. e3.t?

3!

(s—3)*

3!
(s+3)*%

Ss+2

33. If L{f(t)}= f(s) then L7{f(as)} =.....

A a LHF(

J)

o 2 117 (2)

D. - L7Yf ()}



1
(s2+ 4)

34, LY

sin2t
4

sin2t
2

C.

3s—7
s2—-65+8

=

A. e3t[3cosht - 2sinht]

35. LY

C. e3![3cost + 2sint]

s+3

-1 STo —
36. L {log(s+2)} ........
A %{ e 3t+ g2t}

C. %{ e 3+ e}

sin4t

sin4t

B. e3![3cosht + 2sinht]

D. e3t[3cosht + 2sint]

37. Laplace transform of (sint + cost) 2 is .....

s%+4s5+4 5 s%+25+4
s(s2+4) T s(s2+4)
s%+25+4 D s?+4s+4
s(s2+16) " s(s2+16)
- : 1
38. Infinite Fourier transform of F(x) = e x| < €
=0 , |x| > € is...
-1 (= isx
where F{F(x)} = N J_ F(x)e!** dx
1 cosse 1 tanse
A — B.—
V2T S V2T S
1 sinse 1 sinse
C. —= D. —
2T NS V2T €



- . 1 .
39. Infinite Fourier sine transform of F(X) = S over 0<x<ois

WMMMﬁZNEﬂ%@Mmmu

A \/E B.
4

C. X D.
2

Qi

IS

40.IFF () =e*.Q(t) ,t>0

=0, t<O0
where F{F()} = %—n [ F()e™ dt

Then the relation between Laplace and Fourier transform

for this functioniis .........

A FFO}= ==L{o0} B.F{F(®) } = ==L{o'))}
C.F{F()} = =L{0o®} D.F{F()) }= =L{ o)}

Q.2 Attempt any Two (08 mark each)

1) State and prove Existence theorem of Laplace transform.

2) If L{f(t)} = f(s) then prove that a) L{e®.f(t)}= f(s—a)
by L{e® f(t)}= f(s+a)

3) If L{f(t)} = f(s) then prove that L{f’(t) } = sf(s) - f(0)

4) If L{()} = (s) then prove that L{J, f(wdu} = ~f(s)

5) If L{f(t)} = f(s) then prove that L{t"f (t) } = (—1)" % [f(s)]n=1,2,3...



6) If f(t) is periodic function of period T then prove that

1 T _
—r J, e f(Ddt

L{f(®}=

7) If L71{f(s)} = f(t) then prove that L71{ fs°° f(s)ds } = @

8) If L{F(1)} = f(s) and L{G(t)} = g(s) then prove the Convolution theorem

L7HE(S). 9(s)}= FO*G(®) = J, F(w)G(t — )} du

1

9) By Convolution theorem find inverse Laplace transform of ———
s(s=+ 2s5+2)

10) By Convolution theorem find inverse Laplace transform of S S
(s+a)(s+b)
1D IFF (@) =e *.¢t) ,t>0
1 0 i
=0 , t<0 where F{F(t)} = \/T_nf_w F(t)e” dt

Then prove that F{F(t)} = \/%_HL{ o) }

12) Obtain infinite Fourier sine transform of F(X) = i over0 < x<oo

13) Obtain infinite Fourier transform of F(x) = % , lxl <€
=0 , |x| > €
where F{F(x)} = \/% = F(x)eis* dx
14) If f(s) is Fourier transform of F(x) then prove that Fourier transform of
F(x).cosax is ~[ f(s-a) +f(s +a)]
15) Obtain infinite Fourier transformof F(x) =1 , |x| <Kk

=0 , |x|>k

foo sinx

where F{F(X)} = \/% f_°°oo F(x)e®* dx and hence evaluate dx

0 x



Q.3 Attempt any Four (04 marks each)

Find the Laplace transform of the following functions.
1 f(t) =sin(2t)cos(2t)

2 f(t) = cos?(3t)

3 f(t) = te?sin(3t)

4 f(t) = (sint +cost)?

5 f(t) = (sint - cost)?

£ if 0<t<3,
6 f(t)‘{s, it >3

CER
8 F(t) = sinht

t

Evaluate the following integrals

9 Evaluate fooo e tt3 dt using Laplace transform.

10 Evaluate fooo e 3t t dt using Laplace transform.

Find the inverse Laplace Transform:

HfGs) = (s+D(s—-1)
1 2543

f(s)_sz+4s+13
13 £(5) =

s+3

14 f(S) - $2-10s+29

x, |x|<a

15 Find the Fourier transform of F(x) = {0 x| > a



1, |x|<a
0, |x|>a

15 Find the Fourier transform of f(x) = {
16 Find the Fourier transform of f(x) = x.e™ 0< X <o

17 Find the infinite Fourier sine transform of f(x) = x if 0< X <co

18 Find the infinite Fourier cosine transform of f(x) = x if 0< X <co
19 Find the infinite Fourier sine transform of f(x) = e™** if 0< X <o
20 Find the infinite Fourier cosine transform of f(x) = e~%*, if x > 0.
21 Find the finite Fourier sine transform of f(x) =2x  0<x<4

22 Find the finite Fourier cosine transform of f(x) =2x 0<x<4

23 Find the infinite Fourier cosine transform of f(x) =
X for0<x <1
2—x forl<x<?2
0 forx > 2

24 Find the infinite Fourier cosine transform of e ~**0< x <o

26 Prove that L{e} = ﬁ

a

27 Prove that L{sinhat } =

s2—q2?

28 Find inverses Laplace transform of log (Z:—z)

29 Find inverse Laplace transform of log (Z:—i)

30 Find Laplace transform of %



