D.K.M.COLLEGE FOR WOMEN (AUTONOMOUS), VELLORE-1.
LAPLACE AND FOURIER TRANSFORMS

UNIT-I SECTION-A 2 MARKS
1.Define Laplace transforms.
2.Define Exponential Order.
3.Find L[t] .
4.Find L[t?] .
5.Find L[tn].
6.Find L[e .
7.Find L[sinat].
8.Find L[cosat].
9.FindL[sinhat].
10.FindL[coshat]
11.Find L[sin?5t].
12.Find L[cos®5t]
13.Find L[cos(at+b)].
14.Find L[8e®+cosh3t+sin5t].
15.Find L[sin5t cos2t].
16.Define Linearity Property.
17.Find [sint sin2t sin3t].
18.Find L[6e **-t2+2t-8].
19.Find L[/t].

20. Find L[t %,].
21.Find L[e *'cosbt].

22.Show that the function f(t)=e* is not of exponential order.

23.Find L[T‘“]



SECTION-B 5 MARKS

Vn+1

sn+l

24 .Prove that L[t?]|=

where'n’ is a positive integer.

25.Find L[sin?*t cos3t]|.

26.Prove that If LIf(t)]=F(s), then Ltf(t)]= --F(s).

27.find Lt e " Sin3t].

28.Find L[t e ' Cost].

29.Find L[Sinkt-kt coskt].

30.If L[f(t)]=F(s) and if@ has a limit as t—0 then L[@Ff:oF(s) ds.
31.Prove that L[f (t)]=S LI[f(t)]-f(0).

SECTION-C 10 MARKS

32.State and Prove shifting Theorem.

33.Find L[t” e sint].

34.Find L[—=].
. Sinat oo sint I
35.Find L[——] Hence Showed that Jo ——dt=>

UNIT-II SECTION-A 2 MARKS
1.Define Periodic functions.
2.State Initial Value Theorem.
3.State Final Value Theorem.

4.Define Laplace transform of the periodic functions.

sinh2t

5.Find L2222,
t

1—et

6.Find L[—=].

7.Define Inverse Laplace Transforms.
. 1 a
8.Find L [m]

9.Find L [51].



10.Find L [w]

11.Find L [[

2+a2)2]

. -1 - 1 -1 2s
13.Find L [;].L [_52_25]’ L [52—16]'

15.Find L '[2otst5

B

16.Find L [m]

17.Find L [-5—].

18.Find L[]

SECTION-B 5 MARKS
1.State and prove Initial Value Theorem.
2.State and Prove Final Value Theorem.

—at

3.Verify the initial and final value theorem for f(t)=1-e

4 Find L[z=525e C”““]

S.Verify the initial and final value theorem for f(t)=eit sint.

6.Find the Laplace transform of rectangular wave given by f(t)={_1 0<t<b with

1,b<t<?2b
f(t+2b)=f(t).
7.Find the Laplace transform of |sint|.

8.Find L [( 2+a2)2]

1
9.Find L [( +2)2+4].

10.Find L '

( 2)3]

1
11.Find L '[ (+3)]

12.Find L |

2(s+a)]'



s2+3

13.Find L '[ 2+9)].

14.Find L '[m]

15.Find L ' 3+4S+13]

16.Find L '[m] by using Convolution Theorem.
17.Find L' [(52++S+S)J by using Convolution Theorem.
18.Find L '[ 2+ 2) ————| by using Convolution Theorem.
19.Find L | | by using Convolution Theorem.

T
SECTION-C 10 MARKS

1. State and prove initial & final value theorem.

2. Verify the initial and final value theorem for the function f(t)=1+e‘(sint+cost).

3. Verify the initial and final value theorem for f(t)=3 e 2t

4. Find the Laplace transform of the Half sine wave rectifier function
sinwt 0 <t< H/W

f(t)= o I .
® /W<t<2H/W

t 0<t<bh

b b oo With f(E¥2D)=A1).

S. Find the Laplace transform of f(t)={

- —15s-11
6. Find L [—( D6 2)3]
. = 1-s
7. Find L [(s+1)(s2+4s+13)]'
1
8. Find L [—( 2+45+13)2]
UNIT-III SECTION-A 2 MARKS

1. Define fourier Integral theorem.
2. Define Integrals Equation of Convolution.
3. Write the Application to solve differential equations.

4. What is the formula for solving simultaneous equations.



SECTION-B 5 MARKS
5. Solve the integral equation Y(t)= 1+ fot Y (u) sin(t — ) du.
6.Using Laplace Transform solve (D?+2D-3)y=sint given thatY=%=O, when t=0.
SECTION-C 10 MARKS

7.Using Laplace transform, Solve +6dy +5y=e 2' Given that y= 0, dy =1, when t=0.
8.Using Laplace Transform % +4y=5e¢™ Given that y(0)=2,y'(0)=3.
9.Using Laplace transform Solve y =x2+x Given that y(0)=y'(0)=0.

10.Solve the simultaneous equations 3— + + 2x =1, — + 4 s 3y =0, Given
x=0,y=0 at t=0.

11.Solve Z—f —2x+3y=0, d—{ —y+ 2x = 0 with x(0)=8, y(0)=3.
UNIT-IV SECTION-A 2 MARKS
1. Define fourier Integral theorem.
2. Define fourier Transform.
3. Write fourier Cosine and Sine transform pair.
4. Define Convolution theorem for fourier transform.
S. Define Parseval’s Identity.
SECTION-B 5 MARKS
1.Find fourier Cosine integral of the functions e™*. Hence deduce the value of the

integral [~ Cff:é dA.

x,|lx|<a

2.Find the fourier transform of f(x) given by f(X)={ 0.1x|>0"

3.Show that the fourier transform of e / 2, is e 12,

—X

© x sinmx
d

4 .Find fourier sine transform of e™ x> 0,Hence evaluate

0 1+4x2
x 0<x<1
5.Find the fourier sine transform of f(x)={ 2—x,1<x<?2
0 ,x>2

6.Find the sine transform of f(x)=% .



SECTION-C 10 MARKS

) ) . 1
1.Find fourier Cosine transform of prrl
1

2.Find the fourier Sine transform of f(x) if f(x)=m.

3.Find the fourier sine and cosine transform of x» ' and hence prove that ix is self

N
reciprocal. Under fourier sine and cosine transform.

. o _(1—|x|,Ix| <1
4.Find the F.T of f(x) is given by f(x) {0 x| > 1
H/Z )

Hence Show That [~ Sl:zzx

5.Find the F.S.I formula for H/Z e .

—x?,|x| <1

x| =1 Hence Prove that

6.Find the F.T of fuction f(x) define by f(x)={é

00 sinS —S cosS
fo %Cos(s/z)ds = 3H/16 )

UNIT-V SECTION-A 2 MARKS

1. Define Linear Property.
2. Prove that F[e™ f(x)] = F(s + a)
3. Prove that] f: fx)dx] = %
4. Prove that F[f(x)]=F (-s).
S. Prove that Fc[f'(x)]=—\/% f(0)+S E(s) .
6. Prove that f;OE9 (f(x))Gs(g(x))ds.
7. Prove that F, [x.f(x)]=;—st[f(x)].
8. Prove that FS(s)=Fs(f(x))=f0wf(x)sinsx dx.
SECTION-B 5 MARKS

9.Prove that for any non-zero real a, F[f(ax)]=1/|a| F(s/a).

10.State and Prove Shifting property.

11.State and Prove Modulation theorem.

drF(s)

12.Prove that F[x» {(x)]=(-i)» T

13.Find fourier Cosine transform of e=%’** and hence Find Fs[xe‘“zxz].

dx =



s
1452

14.Use the Inverse formula to obtain f(x) in F;(s)=

(1, x| < a _ 2 sinas o sin2x _Tla
15.1f f(X)_{O,IxI > o and F(s)=—— .5 #0 Prove that Jo =7 dx= /-

SECTION-C 10 MARKS

1,|x]<a

0.1x| > a hence deduce that

1.Find the fourier transform of f(x) given by f(x)={

i) e de=TT, i) [ () xde=T1Y, .
2.Use Parseval’s identity for fourier Cosine and Sine transforms of e™* evaluate

. (o dx ey (O x2
1)f0 (asz)z Il)fo (asz)de .

3.Verify Convolution theorem for f(x)=g(x)=e"f2



