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Modeling  a loudspeaker

Write the dynamic 
equations for the 
loudspeaker circuit 
below
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Loudspeaker with circuit

Write the dynamic 
equations for the 
loudspeaker with circuit 
– the circuit shown 
alongside generates the 
current  “i” now!

What is the equation for i?
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The TF from this loudspeaker circuit is then

Eqns. 1 and 2 form the dynamic 
model for the loudspeaker
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Write the dynamic equations
for the DC motor

Need to apply Newton’s law,
and circuit laws. How?

Applying Newton’s law to the rotor  

Simiarly, applying KVL for the electric circuit 
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Write the dynamic equations
for the DC motor
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Need to apply Newton’s law,
and circuit laws. How?

Applying Newton’s law to the rotor  

Similarly, applying KVL for the electric circuit 

The TF connecting input va to output θm can then be shown to be ?
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This gives the gain K = ?                               and time constant τ =?                 
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	��chapter 1: draw the block diagram of the HVAC system; draw block diagram of cruise controller in car….��chapter 2: write the equations of motion for simple car model; ��chapter 3: solve the ODE x_dot + 3x = 1; x(0)=1�solve the ODE x2_dot + 3*x_dot + 2*x = u, with u as unit step, and zero initial conditions. CLEARLY SHOW HOW TO GET THE PARTIAL FRACTIONS.�solve the ODE x2_dot + 3*x_dot + 2*x = u, with u as unit step, and initial conditions as 1 and 1.��chapter 3: find the time constant of the system x_dot + 3x =2u;  what is the natl. freq. and damping ratio of the system x_2_dot + 3*x_dot + 2*x = 5u;  �what is the general solution of the TF 1/(s+3)?�What are the multiple forms of representing a system? (TF, Re-Im plot, DE form, gen soln., TF form)�Is the system x_2_dot + 3*x_dot + 2*x = 5u  stable?  How do you know?�What about the system x_5_dot+ 3*x_4_dot+…… = 6u?��chapter 4: �1.Derive the expression for ss error for the Chapter 1 cruise controller model?�Why does the cruise controller model in chapter 1 have ‘constants’ in the block diagram?�Derive the equation for the CLTF for the ‘why feedback’ example on the slide, and for the ss error �2. Derive an expression for the ss error for a unit step input for the system 1/(s+3) in feedback configuration with gain K – check with MATLAB. What is the effect of gain K?�3. Derive an expression for the ss error for a automobile cruise controller assuming a first order plant and throttle angle as input [ 1/(s+10)??] and a pure gain for D(s).  Will you buy such an automobile?  How would you correct it?  DO THE EXAMPLE USING MATLAB IN CLASS�4. �� �
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