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Problem-1 Consider the Low Pass RC circuit given below and answer the questions i to vi. 

i. Obtain the 𝐺 (푠) = 𝑉 (푠)/𝑉 (푠) transfer function of the circuit. 
ii. Determine the time constant of this circuit in seconds for 𝑅 = 500kΩ and 𝐶 = 0.1μF. 

Suppose that you found the transfer function as 𝐺 (푠) = 40/(푠 + 10) now, 
iii. Draw the Bode magnitude plot of the circuit (the asymptotic then actual plots on the same plane). 
iv. Draw the Bode phase plot of the circuit (first the asymptotic then the actual plots on the same plane). 
v. Write the slopes of the magnitude plot at LF (low freq.) and HF in dB per octave and dB per decade. 
vi. Indicate all slopes of the phase plot. 

 

Problem-2 Consider a negative feedback system, which has the following open-loop transfer function, 

𝐺 (푠) =
20(푠 + 2)

(푠 + 10)(푠 + 40) 

vii. Draw the Bode magnitude plot of the transfer function. Indicate all slopes on the plot. 
viii. Draw the Bode phase plot of the transfer function. Show all slopes on the plot. 
ix. What is the magnitude at LF and HF (at 1k rad/s) in dB? 
x. Determine the steady-state error per unit step input using the Bode magnitude plot. 
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