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Each problem is worth 20 points. Duration is 80 minutes.

Lap. Tran.: (A) L (eat ) = 1

s −a
= eat , (B) L (sin(at )) = a

s2 +a2
, (C) L (cos(at )) = s

s2 +a2
, (D) L (t n) = n!

sn+1
,

(E) L (uc (t )) = e−cs

s
, (F) L (uc (t ) f (t − c)) = e−csL

(
f (t )

)
, (G) L ( f ′′(t )) = s2L ( f (t ))− s f (0)− f ′(0),

1. Solve y ′′−4y = f (t ), y(0) = 0 y ′(0) = 0, f (t ) =
{

0, 0 ≤ t ≤ 5

8, t ≥ 5

Solution: Note f (t ) = 8u5(t ). Take Laplace transform of both sides to get (s2 − 4)Y (s) = 8 e−5s

s . Find

the inverse laplace transform of
8

s(s2 −4)
= −2

s
+ 2

s −2
− 1

s +2
which is h(t ) = −2+2e2t − e−2t . y(t ) =

L−1Y (s) = u5(t )h(t −5).

2. Solve
d y

d x
= xex+y , y(0) = ln2.

Solution:
∫

e−y d y =
∫

xexd x =⇒ −e−y = xex−ex+C . The initial condition gives−e− ln2 =−1+C =⇒
C = 1−e ln1/2 = 1/2. The solution is e−y +ex(x −1)+1/2 = 0.

3. Solve y ′−2y = e2t , y(0) = 2.

Solution: Integrating factor is µ(t ) = e−2t .
d

d t

(
ye−2t ) = e2t e−2t = 1 =⇒ ye−2t = t +C =⇒ y = te2t +

Ce2t

y(0) = 2 =⇒ C = 2. The solution is y = te2t +2e2t .

4. Solve x2 y ′′+4x y ′+2y = 0 with initial conditions y(1) = 1, y ′(1) = 4.

Solution: y = xr =⇒ r (r −1)xr +4r xr +2xr = 0 =⇒ r 2 +3r +2 = 0 =⇒ r =−2 r =−1 The solution
is y = c1x−2 + c2x−1. Initial conditions give y =−5x−2 +6x−1.

5. Find the inverse Laplace transform of F (s) = 8s2 −4s +12

s
(
s2 +4

) .

Solution:
8s2 −4s +12

s
(
s2 +4

) = A

s
+ B s +C

s2 +4
. We find A = 3, B = 5, C = −4. Laplace transform table gives

f (t ) = 3+5cos2t −2sin2t .


