
Math 421: Advanced Calculus for Engineers

First Exam

June 14th, 2007

Name:

1. Answer true/false. Justify your answer.

(a) (5 pts) The function (et)10000 is not of exponential order.

(b) (5 pts) F (s) = s2

s2+1
is not the Laplace transform of a function

that is piecewise continuous and of exponential order.

(c) (5 pts) If L{f} = F (s) and L{g} = G(s), then L{fg} = L{f}L{g}.
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2. Calculate the following Laplace transforms and inverse Laplace trans-
forms:

(a) (7.5 pts) L−1
{

1
(2s−1)4

}
(b) (7.5 pts) L−1

{
s+π
s2+π2 e

−s}
(c) (5 pts) L{te8t}
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3. (25 pts) Use the Laplace transform to solve the linear system:

dx

dt
+ y = t

4x +
dy

dt
= 0

such that x(0) = 1 and y(0) = 2.
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4. (20 pts) Let A =

 1
2
3

 and B =
(

4 5 6
)
. Calculate the quan-

tities that make sense:

(a) AB

(b) BA

(c) ATBT

(d) BTAT

(e) ((A + BT)T −AT)T −BT
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5. (a) (10 pts) Use either Gaussian elimination or Gaussian-Jordan
elimination to solve the given system or show that no solution
exists

x1 − 2x2 + x3 = 2

3x1 − x2 + 2x3 = 5

2x1 + x2 + x3 = 1

(b) (10 pts) Use your solution to part (a) to get the number of solu-
tions of the following linear system

x1 − 2x2 + x3 = 0

3x1 − x2 + 2x3 = 0

2x1 + x2 + x3 = 0
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6. (Extra problem, 5 pts) Calculate

∞∫
0

te−t sin (2t)dt
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Math 421 / Formula Sheet

Function Laplace transform
eat 1

s−a
tn n!

sn+1

sin (at) a
s2+a2

cos (at) s
s2+a2

eatf(t) F (s− a), where F (s) = L{f(t)}
tnf(t) (−1)n dn

dsn F (s), where F (s) = L{f(t)}
f(t− a)U(t− a) e−asF (s), where F (s) = L{f(t)}

f ∗ g F (s)G(s), where F (s) = L{f(t)} and G(s) = L{g(t)}
f ′ sF (s)− f(0), where F (s) = L{f(t)}

f
∞∫
0

e−stf(t)dt

Eduardo Osorio
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