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ECE 233 Midterm

Q-1- For the circuit below show that the voltage at point D (node D) is equal to
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Q-2- 
a) Find the first order differential equation for the state variable Vc(t) for the circuit below. 
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b) The differential equation governing a state variable x(t) is given by 
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. It is also known that the initial condition for the state variable is x(0)=2. Find x(t) when 
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Hint: The particular solution is 
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Q-3- 
a) The waveform y(t) is given in the figure below. Write y(t) as the combination of unit step “u(t)” and unit ramp “r(t)” functions.
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b) For the capacitor (C=1 Farad) in Figure 1, the current applied to the capacitor is shown Figure 2.

The applied current is 
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. The initial condition for the capacitor voltage is 
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 Volt. Find Vc(t) when 0≤t.
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Figure 1                               Figure 2
Q-4- For the circuit below the initial condition for the capacitor voltage is Vc(0-)=5 Volt.
The switch SW is initially open and it is closed when t=0. Find the values for Vc(0+), Ic(0-), and Ic(0+).
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