MAT212 Q#6sol; Student No.: Name: Tut. time:

[5pt] 1. Use Laplace transform to solve the following initial value problem

" — 4z =0, z(0) =0, 2/(0) = 1.

Solution.
Denote L(z(t)) = X (s). Then

L(z'(t) = sX(s), L(z"(t)) = s*X(s) — 1.

Taking Laplace transform of the above equation, we get (s> —4)X (s) =1,
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or alternatively X (s) = . By means of partial fraction expansion,

Multiplying both sides by the denominator and equating coefficients, we obtain

1=A(s+2)+ B(s—2), substitute s =2=A=1,s=-2= B=—1.
Hence X(s) = 355 — iﬁ%, which corresponds to

x(t) — (th _ e—2t)

or alternatively

Answer. % sinh 2t.

[5pt] 2. Use Laplace transform to solve the following initial value problem

" — 22 +x =¢', £(0) =0, 2'(0) = 0.

Solution.

Denoting L(z(t)) = X (s) we get
L(z'(t)) = sX(s), L(z"(t)) = s°X(s).

1 2! 2
G Since t2 ~ o= e have

1,2 ¢
~2te.

1
Hence s2X — 2sX + X = — or X(s) =
S_

=~ % and by translation theorem
S

Answer. t’e’/2.

(s =1)°



