
EE303 CONTROL SYSTEMS
Assignment 3

Course Teacher: C. Athbel Joe, AP/EEE, BSAU

1. Sketch the bode plot for the following open loop transfer functions and hence find the
gain cross over frequency, phase cross over frequency, gain margin and phase margin.
State weather the system will be stable.

(i)

G(s) =
10

s(1+0.5s)(1+0.1s)

(ii)

G(s) =
200(s+10)

s2(s+5)(s+20)

(iii)

G(s) =
10(s+20)

s(s+1)(s+2)(s+10)

(iv)

G(s) =
10(s+20)

(s+1)2(s+10)

(v)
G(s) =

s
(1+0.02s)(1+0.04s)

(vi)

G(s) =
e−Tds

s(s+2)(s+4)
,

if Td = 1.

2. Find the transfer function of the minimum phase systems, whose frequncy responses
(magnitude plot) are shown in Figures 1 - 3 below. Also sketch the phase plot for the
transfer function obtained.

3. For the unity feedback system with

G(s) =
k(s+0.3)

(s+4)(s2 +30s+20)
,

determine the value of k, to obtain a phase margin 30o. Use Bode plot.

4. For the system with open loop transfer function given below, determine the value of k to
drive the systemn to the verge of instability. Use Bode plot.

G(s) =
k

s(s+1)(s+2)
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Figure 1

Figure 2

5. The forward path transfer function of a unity feedback system is

G(s) =
k

s(s+6)
.

Compute the following frequency domain specications of the closed loop system if, (i)
k=5 and (ii) k=100.

(i) Resonant Peak Mr

(ii) Resonant frequency ωr

(iii) Bandwidth

(iv) Phase margin

6. Sketch the polar plot and hence find the phase margin and gain margin for systems with
the following open loop transfer functions.

(i)

G(s)H(s) =
500

s(s+6)(s+9)
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Figure 3

(ii)

G(s)H(s) =
1

s(1+ s)(1+2s)

(iii)

G(s)H(s) =
10(s+2)(s+4)

s2 −3s+10

7. The open loop transfer function of a unity feedback system is given by,

G(s)H(s) =
5

s(s+1)(s+2)
.

Draw the Nyquist plot and hence find out whether the system is stable or not.

8. The open loop transfer function of a unity feedback system is given by,

G(s)H(s) =
k

s(s+1)(s+2)
.

(i) Sketch the Nyquist plot for k=5 and use the Nyquist criterion to determine whether
the closed loop system is stable for this gain

(ii) Find the range of k for the system to be stable.

9. Find the number of poles in the right half of the s plane and hence determine the stability
of the system G(s) by Nyquist stability criteria for the transfer function

G(s) =
10

s2(1+0.2s)(1+0.5s)
.

10. The OLTF (open loop transfer function) of a system is given by,

G(s) =
Ke−0.1s

s(1+0.1s)(1+ s)
.

Find the following, using Nichol’s chart:

3



(i) Gain Margin

(ii) Phase margin

(iii) Resonant Peak Mr

(iv) Resonant frequency ωr

(v) Bandwidth

(vi) Value of K so that the gain margin is 20 dB

(vii) Value of K so that the phase margin is 60O

(viii) Value of K so that the resonant peak Mr of the system 1 dB.

(ix) Resonant frequency ωr and bandwidth for Mr = 1 dB.

11. Consider a system with the transfer function

G(s) =
1

s3 +2s2 +5s+2

Write a MATLAB program to sketch the (i) polar plot, (ii) Bode plot, (iii) Nyquist plot
and (iv) Nichols plot and to obtain the gain margin and phase margin. Run your program
in the MATLAB software and get the output.
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