9. Laplace transform and differential equations.

1. Derive Laplace transforms of the functions given below.

(a) f(t)=C 1yy(t) = { 8;: L ¢ [a,Z], where 0 < a < b and C # 0.
(b) f(t) = cos(ft), 5 # 0.

t, t€[0,a),
(c) f(t) =< 2a—1t, t¢]|a,2a], wherea > 0.
0, t > a,
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where A= | J[2n,2n+ 1] = [0,1]U[2,3]U[4,5]U... = {t: In € N ¢ € [2n,2n + 1]}.
n=0

2. Using basic properties of Laplace transform and formulas of the basic transforms identify Laplace
transforms of the functions given below.

(a) f(t)=2t" —5t' + 74> — 4+ 17 ¥,
(b) f(t) = —5(t —2)* + 2"

(¢) f(t) ="5cos <2t — g)

(d) f(t) =te " cos(3t).
@>ﬂw={$‘3*‘“”*i2§

3. Find all continuous functions whose Laplace transforms are given below.
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(e) where ¢ >0 and A# 0V B # 0.

e
s2 425+ 2

4. Using Laplace solve the following differential equations of variable y = y(¢).

(a) ¥ +y =1t y(0)=1.



(b) v +y =4sint, y(0) = —1.
T

(c) v +y = 4sint, y(2> —1.

(d) ¥ — ay =k, where o, k € R.

(e) v —ay =k, y(to) = yo, where o, k,to,yo € R.

(f) ¥" =3y +2y =0, y(0) =2,¢/(0) = —L.

(8) v = 2py' +p*y =0, y(to) = yo, v (to) = y1, where p, 1o, yo, 41 € R.

(h) " +4y =t, y(0) =0,y'(0) = 1.

(i) v" =4y =t, y(0) =0,y'(0) = 1.

() ¥ —y=te*, y(0) =y'(0) = L.

(k) y" —y=te', y(0) =y'(0) = 1.

(1) y" + 2y + 2y = sin(2t), y(0) = y'(0) = 0.

(m) y" + 2y' + 2y = cost, y(O) y(()) 0.

(n) y' =2y +y=¢, y(0) =2,9(0) =
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