Electric Circuits Prof. Shayla Sawyer Fall 2014
ECSE 2010 CP12

Questions:

What are some important Laplace transforms?
What isatransfer function?

What are poles?

What are zeros?

Why istheleft half plane significant?

Review RLC series circuit: 2nd order differential equations

1)
RLC series circuits
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In the above circuit, the voltage sourceis Vs =
10v 0O<t

a. For what range of resistor values is the circuit overdamped?

b. For what resistor value is the circuit critically damped?

c. For what range of resistor values is the circuit underdamped?

Determine the voltage across the capacitor as a function of time, Vc(t), when
d. R=2000Q

e. R=200Q

f. (Team Assignment) R=20Q

2)  Find the Laplace transform of the following function

f(t) = (5lexp(-5t) - 10t@xp(-5t) + 10)u(t)
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2s+1
) Fe= 55—
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a. Find the poles and zeros.

b. Draw the pole zero diagram.

c. Using partial fraction expansion find f(t) including values for all A coefficients

s+1
9 A9 s 905+ 2

a. Find the poles and zeros.
b. Draw the pole zero diagram.

c. Using partial fraction expansion find f(t) including values for all A coefficients
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LAPLACE TRANSFORMS
Signal f(t) [26)
Impulse o(t) 1
Step 0 :
S
Constant Au(t) %
Ramp tu(t) 12
S
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LAPLACE TRANSFORMS
Signal f(t) F(s)
Exponential e 'u(t) 1
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o 1
Damped Ramp  [te ™ ]Ju(t) (s+ay
Cosine Wave [cosBt]u(t) sz+—s,82
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LAPLACE TRANSFORMS
Time Domain s-Domain
Af, (1) + Bf,(t) AF(s) +BR,(s)
j f(r)dr @
df(t) -
4t sF(s) -f(07)
e (1) F(s+a)
t f(t) —dF(s)/ds
f(t—a)u(t—a) e “F(s)
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