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MTH203: Assignment-8

Let F'(s) be the Laplace transform of f(¢). Find the Laplace transform of f(at) (a > 0).

Find the Laplace transforms:

(a) [t] (greatest integer function), (b) " coshbt (m € non-negative integers),

e' sinat sint cosht sin 3t O<t<m
c) etsinat, (d . () ————,  (f) f(t) = ’ ’
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Find the Laplace transforms (Hint: second shifting theorem):
1, O0<t<m, 0, 0<t<l,
(a) f(t) = 0, wm<t<2m (b) f(t)=< cos(rt), 1<t<2,
cost, t>2m, 0, t>2
Find the inverse Laplace transforms of
s?+1 s+ 2 se” (1 —e25)(1 — 3e2%)
tan™! b) 1 d :
(@) tan - (a/5), () In 5 (©) ot (@) S @ g

Using convolution, find the inverse Laplace transforms:
1 2 1 1
—, (b)) —— - (d) —.
(a) s2 —5s+6’ ( )32—1’ (c) s2(s24+4)’ ( )(3—1)2

Use Laplace transform to solve the initial value problems:

(a) y" + 4y = cos 2t, y(0) =0, y'(0) = 1.

(b) y"+3y +2y=4tif0<t<1 and 8ift>1; y(0)=1¢'(0)=0
(¢)y"+9y=8sintif0<t<m and O0ift>m y(0)=0,y(0)=4

t
(®%+%Hﬁ/yW%ﬁ=%®,%+%=—w 1 (0) = —5,45(0) = 6
0

Solve the integral equations:

(a) y(t) + /0 y(1)dr = u(t —a) + u(t — b)
(b) et =y(t) + 2/0 cos(t — 7)y(r)dr

(c) 3sin2t = y(t) + /0 (t—T7)y(r)dr

Sketch the following functions and find their Laplace transforms:

) out) —2u(t—-1), 0<t<2, ) tu(t) —u(t—-1)], 0<t<2,
<wﬂw—{ﬂ#4% =, www—{f@_% =,

tu(t) — 20t — Du(t —1), 0<t<2,

(©) f(t):{ ft—2), t>2.



