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What is bode plot diagram? 

• A Bode plot is a graphical method used to 
analyze the frequency response of a linear, 
time-invariant system. 
 

• Bode plots are particularly useful in control 
system design and stability analysis. 
 

• It consists of two plots: 
– Magnitude Plot 
– Phase Plot 
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Magnitude Plot 
Magnitude Plot shows: 

The magnitude (or gain) of the system's frequency response on a 
logarithmic scale. 

The x-axis represents the frequency, typically in logarithmic scale, 

The y-axis represents the gain, often in decibels (dB). 

 

The magnitude plot helps: 

– in understanding how the gain of the system varies with frequency. 
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Phase Plot 
Phase Plot shows: 

– The phase shift of the system's frequency response. 

– The x-axis again represents the frequency on a logarithmic scale, and 

– The y-axis represents the phase shift in degrees. 

 

The phase plot provides: 

– insight into how the phase of the output signal is shifted relative to 
the input signal at different frequencies. 
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Bode Plot 
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Example 

% Frequency range 

omega = logspace(-1, 2, 500); 

tau = 1; 

% Magnitude and Phase 

magnitude = 20 * log10(1 ./ sqrt((tau * omega).^2 + 1)); 

phase = -atan(tau * omega) * (180 / pi); 

% Plotting 

figure; 

 

% Magnitude plot 

subplot(2, 1, 1); 

semilogx(omega, magnitude); 

title('Bode Plot of First-Order Low-Pass Filter'); 

ylabel('Magnitude (dB)'); 

grid on; 

% Phase plot 

subplot(2, 1, 2); 

semilogx(omega, phase); 

xlabel('Frequency (rad/s)'); 

ylabel('Phase (degrees)'); 

grid on; 

 

MATLAB Code 
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Bode Plot Methods 
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Bode Plot Methods 
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Note If the constant 'k' is positive, then what would 
be its contribution on the phase plot? 
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Note If a Zero is located at origin, how does it get 
represented on the magnitude plot? 
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Not
e 

If a Zero is 𝐬𝟐, how does it get represented on the 
magnitude plot? 
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If a pole  is located at origin, how does it get 
represented on the magnitude plot? Note 
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Note If a pole is 𝟏/𝒔𝟐, how does it get represented on the 
magnitude plot? 
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Example 1: Bode plot Diagram 
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Step 1: 
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Step 2: 
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Step 3 and 4: 
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Step 5: 
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The Bode pole diagram Drawing  
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MATLAB (The Bode pole diagram 

Drawing) 
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Bode Plot 
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Stability 

 For a system to be stable, both the gain margin and the phase margin must be 

positive. 

 For a system to be Marginally stable, the gain margin or the phase margin must be 

Zero. 

 For a system to be unstable, the gain margin or the phase margin must be negative. 
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Example 

1. If the gain margin is 10 dB and the phase margin is 30 degrees, then the system is 

stable.  

2. If the gain margin is -5 dB or the phase margin is -10 degrees, then the system is 

unstable. 

3.  If the gain margin is 0 dB or the phase margin is 0 degrees, then the system is 
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Question1 
• If the unity feedback system is given by the open loop transfer function 

G(s) = ks^2 / [(1 + 0.3s) (1+ 0.05s)] ,what would be the initial slope 
of magnitude plot? 

a. 20 dB/decade 
b. 40 dB/decade 
c. 60 dB/decade 
d. Unpredictable 
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Solution: 
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• The system is said to be marginally stable, if gain margin is 
______ 

a. 0 
b. 1 

c. +∞ 
d. None of the above 
 

Question2 
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Solution: 
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If the phase angle at gain crossover frequency is estimated to be -
105°, what will be the value of phase margin of the system? 
a. 23° 
b. 45° 
c. 60° 
d. 75° 
 

Question3 
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Solution: 

Dr. Darin Shafek Salim-Control System 31 



• At which frequency does the magnitude of the system becomes 
zero dB? 

a. Resonant frequency 
b. Cut-off frequency 
c. Gain crossover frequency 
d. Phase crossover frequency 
 

Question4 
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Solution: 
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• If a pole is located at origin, how does it get represented on the 
magnitude plot? 

a. -10 log (ω) dB 
b. -20 log (ω) dB 
c. -40 log (ω) dB 
d. -60 log (ω) dB 
 

Question5 
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Solution: 
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• The frequency at which the phase of the system acquires ____ 
is known as 'Phase crossover frequency'. 

a. 90° 
b. -90° 
c. 180° 
d. -180° 
 

Question6 
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Solution: 
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• In an octave frequency band, the ratio of f2 / f1 is equivalent to 
________ 

a. 2 
b. 4 
c. 8 
d. 10 
 

Question7 
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Solution: 
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• Which unit is adopted for magnitude measurement in Bode 
plots? 

a. Degree 
b. Decimal 
c. Decibel 
d. Deviation 
 

Question8 
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Solution: 
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• According to the principle of log-scales, if the ratio between 
two points is same, then the two points get ________equally. 

a. United 
b. Separated 
c. Multiplexed 
d. Mixed 
 

Question9 
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Solution: 
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• If the constant 'k' is positive, then what would be its 
contribution on the phase plot? 

a. 0° 
b. 45° 
c. 90° 
d. 180° 
 

Question10 
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Solution: 
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