Tutorial for Unit VI

. Find Laplace transformation of the following functions:

(i) t" (i) e (iii) cosat (iv) sinat (v) coshat (vi) sinh at
(vii) e cos bt (viii) e sinh bt (ix) t?e™ (x) t?e* cos 4t

(xi) cos? at (xii) at® + bt + ct +d

. Find Laplace transformation of

1, if0<t<?2
H=<" =
1 {—L if2<t<d.

where f(t) is a periodic function with period 4, i.e. f(t+4) = f(t).

. Find inverse Laplace transformation of the following functions:

. . s &3 . 2 $249s
O ear =m0 Gy gy O eodses

. Using Lapalce transformation solve the following IVP:

(i) y"+4y =0, y(0)=1,¢(0)=6
@Hﬂ+2y—3y=3 y(0) =4, y'(0) = —
(iii) " — 5y + 4y = €*, y(0) =13, y/(0) = 2
(iv) ty" +y' +ty =0, y(0)=1,%(0)=0

. Find the Fourier series expansion of the periodic function defined by

ﬂm:{a g—w§x<0

x, if0<z<m.

. Find the Fourier series expansion of the periodic function defined by

f(z) = || in —r<z<m.



10.

Find the Fourier transforms of the following functions:

—(1+¢t), -1<t<0 . <t <
Q) fO)={t—1, 0<t<l1 (mf@y:{ws"'— =
0, otherwise.
0, [t] > 1.
(i) f(t) = e7alt+1l, (iv) f(t) = H(t — 3)e™*.

Find the inverse Fourier transforms of the following functions:

(i) =~ (i) £ (i) ——
l) ——. 1) ——. m) ——m—.
2(1 +iw) 4 + w? 6 + Siw — w?

Using convolution find the inverse Fourier transforms of the following functions:

1 1

S i) k>0
12 1 Tiw — w? W) Gormr >

(i)
Using Fourier transforms solve the following differential equations:

(i) y' =4y = H(t)e ", —o0 < t < c0. (ii) o/ +3y = H(t)e ', —00 < t < 0.



