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1. Write down the definition of Laplace Transform (5 pts). Explain the meaning of Laplace
variable, s (5 pts) and show how to evaluate the convergence of a dynamic control system by

Laplace Transform (10 pts).

2. A modern control system has a block as the following figure. Derive state space equations by

four matrices, A, B, C, D, input function, u, output function, Y, and the system variable X (10 pts).

Explain how to evaluate the convergence of a dynamic control system by four matrices (10 pts).
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3. Power demands of an air conditioning zoom have the frequency response as following two

figures. Estimate the possible false control of this air conditioning system (20 pts).
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4. Inverter control is an effective way for energy saving control of HVAC equipments. Explain its

working principals (10 pts) and illustrate how to achieve water pump energy saving by AP-Q
curve (10 pts).

5. Wireless sensor networks are expected to being a power tool for future smart living space.
Describe the main communication protocol specified by IEEE standard (10 pts) and illustrate

features of sensor communication (10 pts).




