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Step-by-step solution

(a)

Consider the given open-loop transfer function.

Substitute .

Or,

Thus, the break or corner frequencies for the given system are,

Comment

Write the expression for the magnitude of the transfer function,

Expression for the magnitude in terms of decibel dB is,

Comment
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Follow the steps to draw the magnitude plot.

• 

• 

• 

• 

• 

Comment

Write the expression for the phase angle of the transfer function.

Comment

Calculate the magnitude and phase angle for different values of as shown in Table 1.

Table 1

Comment

Draw the Bode diagram as shown in Figure 1 using the above data.
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Comment

Using MATLAB:

Consider the following MATLAB code to plot the bode diagram.

s=tf('s')sys=(s+2)/(s*(s+10)*(s^2+2*s+2))bode(sys)

Consider the MATLAB output as shown in Figure 1 (using MATLAB).

Comment
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Substitute .

Or,

Thus, the break or corner frequencies for the given system are,

Comment

Write the expression for the magnitude of the transfer function,

Expression for the magnitude in terms of decibel dB is,

Comment
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• 

• The initial low frequency slope due to the presence of two poles at the origin is -40

dB/ decade. And this asymptote intersects the 0dB line at 

• 

• 

therefore, 

• 

Comment

Write the expression for the phase angle of the transfer function.

Calculate the magnitude and phase angle for different values of as shown in Table 2.

Table 2

Comment

Draw the Bode diagram as shown in Figure 2 using the above data.
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Comment

Using MATLAB:

Consider the following MATLAB code to plot the bode diagram.

s=tf('s')sys=(s+2)/((s^2)*(s+10)*(s^2+6*s+25))bode(sys)

Comment
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Comment

(c)

Consider the given open-loop transfer function.

Substitute .

Or,

Thus, the break or corner frequencies for the given system are,

Comment

Write the expression for the magnitude of the transfer function,

Expression for the magnitude in terms of decibel dB is,
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Comment

Follow the steps to draw the magnitude plot.

• The constant term ‘0.016’ causes an increase in magnitude of 

• The initial low frequency slope due to the presence of two poles at the origin

is -40dB/decade, and this asymptote intersects the 0dB line at 

• At , the slope changes from – 40dB/decade to 0dB/decade due to

presence of in the numerator.

Therefore 

• 

therefore .

• 

Comments (1)

Write the expression for the phase angle of the transfer function.

Calculate the magnitude and phase angle for different values of as shown in Table 3.

Table 3

Comment

Draw the Bode diagram as shown in Figure 3 using the above data.
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Comment

Using MATLAB:

Consider the following MATLAB code to plot the bode diagram.

s=tf('s')sys=((s+2)^2)/((s^2)*(s+10)*(s^2+6*s+25))bode(sys)

Comment

Consider the MATLAB output as shown in Figure 3 (using MATLAB).
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(d)

Consider the given open-loop transfer function.

Substitute .

Or,

Thus, the break or corner frequencies for the given system are,

Comment

Write the expression for the magnitude of the transfer function,

Expression for the magnitude in terms of decibel dB is,

Comment

Follow the steps to draw the magnitude plot.

• 

• 

• 

• 
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therefore 

• 

therefore 

• 

Comment

Write the expression for the phase angle of the transfer function.

Comment

Calculate the magnitude and phase angle for different values of as shown in Table 4.

Table 4

Comment

Draw the Bode diagram as shown in Figure 4 using the above data.
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Comment

Using MATLAB:

Consider the following MATLAB code to plot the bode diagram.

s=tf('s')sys=((s+2)*(s^2+4*s+68))/((s^2)*(s+10)*(s^2+4*s+85))bode(sys)

Consider the MATLAB output as shown in Figure 4 (using MATLAB).

Comment

(e)

Consider the given open-loop transfer function.
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Or,

Comment

Thus, the break or corner frequencies for the given system are,

Comment

Write the expression for the magnitude of the transfer function,

Expression for the magnitude in terms of decibel dB is,

Comment

Follow the steps to draw the magnitude plot.

• 

• 

• 

therefore 

• 

• 
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Comment

Write the expression for the phase angle of the transfer function.

Calculate the magnitude and phase angle for different values of as shown in Table 5.

Table 5

Comment

Draw the Bode diagram as shown in Figure 5 using the above data.

Comment
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Was this solution helpful?

Using MATLAB:

Consider the following MATLAB code to plot the bode diagram.

s=tf('s')sys=((s+1)^2+1)/ ((s^2) *(s+2)*(s+3)) bode(sys)

Comment

Consider the MATLAB output as shown in Figure 5 (using MATLAB).

Therefore, the bode diagram is verified using the MATLAB as shown in the above diagram.

Comment
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