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1 Objective

The purpose of this experiment is to use both symbolic and numeric MAT-
LAB and a state space characterization of a circuit to determine the transfer
function, poles and zeros, partial fraction expansion, and the impulse and
step response of a circuit.

2 Prelab

2.1 Numerical Technique

Find the standard state space representation of the circuit below.

2.2 Symbolic Technique

Find the standard state space representation of the circuit below.

3 Lab

3.1 Numeric Technique

1. From the state space space representation use MATLAB to find the
transfer function of the circuit in Figure 1; plot the poles and zeroes,
the magnitude and phase of the transfer function, the step response,
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Figure 1: Circuit with numeric values

and the impulse response, as well as the sinusoidal step response of the
circuit to the input uω(t) = sin(ωt)u(t) with a frequency in the pass
band of the filter.

2. Numerically obtain the partial fraction representation of the transfer
function, the numerical values of the poles and zeroes, and an expres-
sion for the step response as a function of time. Find the coefficients
of the numerator and denominator of the transfer function and the
Laplace transform of the sinusoidal step response of the circuit when
the initial voltage across both capacitors is one volt with the positive
polarity on the right.

3. Discuss your results.

3.2 Symbolic Technique

1. From the state space representation use MATLAB to find the transfer
function of the circuit in Figure 2; determine the poles and zeroes;
determine conditions on the element values so that the circuit is under
damped; determine values of the element values so that the circuit is
unstable.
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Figure 2: Circuit with symbolic values

2. Obtain the partial fraction expansion of the transfer function and the
Laplace transform of the step response. Find the impulse response and
step response of this circuit.

3. Discuss your results; use numerical procedures to verify your symbolic
results.
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