
ECE311 

Problem: 

Consider a feedback system  

                              

where, 

𝐺(𝑠) =
𝐺𝑜

(1 +
𝑠

𝜔0
)
 

and 𝐺𝑜 = 5, 𝜔0 = 1000 𝑟𝑑𝑠/𝑠 ,  𝐻(𝑠) = 1. 

A: Uncompensated system:   𝑮𝒄(𝒔) = 𝟏 

Determine the loop gain of the uncompensated system 𝑇𝑢𝑛𝑐𝑜𝑚𝑝(𝑠), and for this loop gain using 

asymptotic approximations only, 

i. Sketch the Bode magnitude and phase plots in standard Bode plot form where the phase response 

is shown below the magnitude response. Label all break frequencies, slopes of sloping lines, 

gains of sloping lines and phase levels on zero slope lines. 

ii. Determine the phase margin and the associated crossover frequency. 

iii. Determine whether the closed loop system is stable. 

iv. Determine the steady-state error to a unit step. 

B: Compensated system, Integral Control:   𝑮𝒄(𝒔) = 𝑲
𝒔⁄  

Determine the loop gain of the compensated system 𝑇𝑐𝑜𝑚𝑝(𝑠), and for this loop gain using asymptotic 

approximations only, 

i. Sketch the Bode magnitude and phase plots in standard Bode plot form where the phase response 

is shown below the magnitude response. Label all break frequencies, slopes of sloping lines, 

gains of sloping lines and phase levels on zero slope lines. 

ii. Determine a value for K which achieves a phase margin of 60°. 

iii. For your value of K what is the unity gain crossover frequency. 

iv. Determine the steady-state error to a unit step. 


