ECE 307 - LAPLACE TRANSFORM - INVESTIGATION 17
TRANSFER FUNCTIONS OF BILATERAL LAPLACE

TRANSFORMED CIRCUITS
FALL 2000 A.P. FELZER

Todo "wel" on thisinvestigation you must not only get the right answers but must also do nest,
complete and concise writeups that make obvious what each problem is, how you're solving the
problem and what your answer is. Y ou also need to include drawings of all circuitsaswell as
appropriate graphs and tabl es.

The objective of thisinvestigation isto get practice analyzing and finding the transfer functions of
bilateral LaPlace Transfomed circuits.

1. How would you expect the transfer function G(s) of a Bilateral LaPlace Transformed circuit
with input x(t) and output y(t) to be defined. How are transfer functions G(s) similar to

frequency responses G(jw).
2. How aretransfer functions G(s) useful.

3. Findthetransfer functions G(s) = Y (s)/X(s) of the following circuits
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4. Find thetransfer function G(s) = Vo(9)/Vin(s) of thefollowing circuit
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5. Find the zero state response of acircuit with the following transfer function

V() _ 10°
V, (s) & +1000s+1.5x10°

G(s) =

to theinput vin(t) = 5u(t)



6. Make use of the fact that Y (s) = G(s)X(s) to find the LaPlace Transform of acircuit'simpulse
response h(t) as given by

L[ impulse Responsd] = L{h(t)] = &, ht)e “ct
as afunction of the circuit's transfer function G(s). M emorize your result.

7. Find the LaPlace Transform of a circuit's step response s(t) as given by

L[Step Response] = L[s(t)] = (‘i s(t)e “dt
as afunction of the circuit's transfer function G(s). M emorize your result.

8. Findtheinput impedance Z(s) =V(9)/I(s) and the input admittance Y(s) = 1/Z(s) of the
following circuit
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9. Derivethe expression for the admittance Y (s) of the following circuit
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10. Find acircuit with
a Input impedance Z(s) =103+ 10=3s
b. Input admittance Y(s) =103+ 105s

11. How can the frequency response of acircuit asfollows G(jw) = Vo(jw)/Vin be obtained from
itstransfer function G(s). M emorize the relationship between G(s) for Bilateral LaPlace
Transformed circuit and G(jw) for the corresponding phasor circuit.

12. Find the sinusoidal steady state response of acircuit with transfer function
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