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Q1) (23 points) For the circuit below find all the mesh equations using the mesh current method. 

Note: The mesh currents assigned to the corresponding loops in the circuit are Ia, Ib, Ic and Id, There are two independent voltage sources VS1 and  VS2, one independent current source IS1, one dependent voltage source VS3 and one dependent current source IS2 where 
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Q2) (10 points) 
[image: image4.wmf])
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 where r(t) is the unit ramp function and u(t) is the unit step function. 

a) (4 points) Plot k(t) as a function of t. Indicate important points in your plot (time instants, the value of the function at important time instants).

b) (6 points) Find 
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 and plot it as a function of t. Indicate important points in your plot (time instants, the value of the function at important time instants).
Q3) (4 points)
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Q4) (7 points) 
[image: image8.wmf])
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where T is the period of the periodic signal. Find the root mean square (RMS) value of f(t). RMS it can be evaluated using,
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, where f(t)RMS represents RMS value of the function f(t).

Q5) (21 points) Find the Thevenin equivalent circuit between the nodes A and B for the circuit below: Here are the circuit parameters: VS1= 25 Volt (independent voltage source), 
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 Volt (dependent voltage source), R1= R2= R3= R4= 1Ω
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Q6) (12 points) Find the differential equation for the state variable IL for the circuit below:
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Q7) (23 points) The differential equation for the state variable x(t) for a first order circuit  is given by 
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 with the initial condition 
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. Find the solution of this differential equation.

Hint 1: The proposed particular solution is 
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 where A, B and D are the parameters to be determined.

Hint 2: The complete solution x(t) is the addition of the particular solution xp(t) and the homogeneous solution xh(t) 
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