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QUESTION BANK  

Subject code: 6ME03. Class: BE, Mechanical Engineering, Third year, VI Semester.  

Subject name: CONTROL SYSTEM ENGINEERING, University: SGBAU, Amravati, Maharashtra   

Syllabus: Unit I: - Introduction system concept, open & closed loop systems, 

Mathematical models of physical systems, transfer functions. Block diagrams reduction 

and signal flow graphs. 

 

[1] Give at least two examples of feedback control systems. Explain each with the help of 

neat sketch.  [S-18-06]  

[2] Sketch and explain the basic rotational mechanical elements. Design a simple 

mechanical system using these elements and derive the TF for it. [S-18-07]  

[3] Draw the signal flow graph and determine the overall   transfer function for the block 

diagram shown in figure. [S-18-06] 

 

[4] Find the overall transfer function for the system shown in figure by using block 

diagram reduction method. [S-18-07]  
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[5] Obtain the transfer function C(S) / R(S) for following system using block diagram 

reduction method. [W-16-06] 

 

[6] Draw the signal flow graph for the following system and find the overall transfer 

function for it. [W-16-07] 

  
 

[7] What is the transfer function? Explain the significance of transfer function. What are 

the different types of transfer function?  [W-16-06] 

[8] Explain the concept of open loop and closed loop control systems. Illustrate by giving 

example of each.  [W-16-07] 

[9] Obtain the transfer function C(S) / R(S) for following system using block diagram 

reduction method. [S-17-06] 
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[10] Consider the signal flow graph shown in figure. Determine C(S)/R(S) using 

Mason’s gain formula. [S-17-07] 

 
[11] Obtain the transfer function C(S) / R(S) for following system using block 

diagram reduction method. [W-17-06] 
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[12] Draw the signal flow graph and determine the overall   transfer function for the 

block diagram shown in figure. [W-17-07] 

 

[13] Derive the expression for closed loop transfer function. [W-15-03] 

[14] Explain the effect of feedback on stability of the system. Draw the neat sketch of 

feedback control system. [W-15-04] 

[15] Draw the signal flow graph and determine the overall   transfer function for the 

block diagram shown in figure. [W-15-07] 

 

[16] Obtain the transfer function C(S) / R(S) for following system using block 

diagram reduction method. [W-15-07] 
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[17] Consider the signal flow graph shown in figure. Determine C(S)/R(S)  

            using Mason’s gain formula. [W-15-07] 

 

[18] What is transfer function? Explain its significance in control system. [S-15-03] 

[19] Describe open loop and closed loop control systems and gives the few        

           example of each. [S-15-04]  

[20] Draw the signal flow graph and determine overall transfer function for  

            the block diagram shown in figure. [S-15-07] 
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[21] Determine C(s)/R(s) of the system shown in figure by using block diagram 

reduction method. [S-15-07] 

 

[22] Find the transfer function of the system shown in figure using Mason’s gain 

formula. [S-15-07] 

   

[23] Differentiate between open loop and closed loop control system. [S-14-05] 
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[24] Determine the transfer function of given block diagram using Masson’s gain formula. 

[S-14-08] 

 

[25] Derive the expression for the transfer function of a simple canonical arrangement. 

[S-14-04] 

[26] Determine the transfer function of given block diagram. [S-14-09] 

 

[27] What do you mean by analogy? Explain F-V analogy. [W-14-06] 

[28] Simplify the given block diagram and determine the transfer function.  [W-14-07] 
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[29] What are the properties of transfer function? List the advantages and  

     disadvantages of transfer function. [W-14-06]   

[30] Determine the transfer function of given signal flow graph. [W-14-08]   
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Syllabus: Unit II: Basic control actions and Industrial controllers :-

Classification of industrial automatic controllers, control actions, 

proportional controllers, obtaining derivative and integral control action, 

effects of integral and derivative control action on systems performance.   

 

[31] Sketch and explain the working of hydraulic proportional controller 

obtain the transfer function for it.  [S-18-10]  

[32] Give the classification of industrial controller. Explain any one of it. 

[S-18-04] 

[33] Draw the neat sketch of pneumatic proportional controller. Derive 

the necessary transfer function for it. [S-18-10] 

[34] Explain the effects of integral and derivative control action on the 

system performance. [S-18-04] 

[35] Sketch and explain the working of hydraulic proportional controller. 

Derive the necessary transfer function for it. [S-17-10] 

[36] Sketch and explain the working of pneumatic amplifier. [S-17-03] 

[37] Sketch and explain the working of pneumatic proportional plus 

derivative controller. Derive the necessary transfer function for it. 

[S-17-13] [W-16-13][S-15-13] 

[38] Explain the pneumatic proportional control system with the help of 

neat sketch. Derive the necessary transfer function for it.  

                          [W-16-10][S-14-09] 

[39] Discuss the effect of adding integral and derivative controller on 

control action. [W-16-03] 

[40] Sketch and explain the working of hydraulic proportional controller. 

Obtain the transfer function for it. [S-15-10] 
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[41] Explain the function of Pneumatic reverse acting relay with the help 

of neat sketch. [S-15-03] 

[42] Sketch and explain the working of pneumatic proportional plus 

derivative controller. Derive the expression to determine the overall 

transfer function of the system. [S-15-13] 

[43] What are the effects of adding integral control action on system 

performance? [S-14-04] 

[44] Explain working of hydraulic proportional controller with neat 

sketch. Also draw the block diagram and derive the transfer 

function. [S-14-09] 

[45] What are the effects of adding derivative control action on the 

system performance? [S-14-04] 

[46] List the advantages and limitations of hydraulic systems. [W-14-04] 

[47] Explain hydraulic proportional plus integral controller with neat 

sketch. Draw the block diagram and derive the transfer function. 

[W-14-09] 
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Syllabus: Unit III :- Transient Response Analysis :- Introduction Std. 

Test  signals, steady state response of first and second order  systems 

for stop, ramp and impulse input, transient response specifications, 

steady state error & error constants. 

 

[48] A closed loop system when subjected to unit step input has output response as  

              𝐜  𝐭 = 𝟏 + 𝟎.𝟓𝐞−𝟑𝟎𝐭 − 𝟏.𝟓 𝐞−𝟏𝟎𝐭. Determine its damping ratio and damped   

               frequency of  oscillations. [W-14-06] 

[49] For the unity feedback system  

              𝑮  𝒔 =  
𝟐𝟎 (𝑺+𝟏)

𝒔  𝑺+𝟐 ( 𝒔𝟐 +𝟐𝒔+𝟐)
.  

              Find static error coefficient and steady state error If r (t) = 10 + 20t. [W-14-08] 

 

[50] The system equation is 
𝒅𝟐𝒚

𝒅𝒕𝟐
+  𝟒

𝒅𝒚

𝒅𝒕
+ 𝟖𝒚 = 𝟖𝒙. Find the time domain specifications for 

unit step input. (Consider Y as output and X as input). [W-14-06] 

[51] A unity feedback system has: 

𝐆  𝐬 =  
𝐊

𝐬  𝐒 + 𝟐 (𝐬𝟐 +  𝟐𝐬 + 𝟓)
 

                  (i) For a unit ramp input it is desired that 𝒆𝒔𝒔  ≤ 𝟎. 𝟐, find K. 

                 (ii) Determine 𝒆𝒔𝒔 if input 𝒓  𝒕 = 𝟐 + 𝟒𝒕 +  
𝒕𝟐

𝟐
.  [W-14-08] 

[52] Derive the general expression for error E(S). [S-14-04] 

[53] Calculate the static error coefficient for 𝑮  𝒔 =  
𝟓𝟎 (𝑺+𝟓)

𝑺𝟐
. [S-14-04] 

[54] A system has 𝑮  𝒔 =  
𝟔

𝒔 (𝒔+𝟒)
 and H (S) = 1. Calculate the tranesient response 

specifications.  [S-14-06] 

[55] Explain time response specification with neat sketch. [S-14-05] 

[56] A system has 𝐆  𝐬 =  
𝐊

𝐒 (𝟏+𝐒𝐓)
 with unity feedback when K and T are constants. The 

overshoot is to be reduced from 75% to 25%. Find the factor by which ‘K’ should be 

multiplied.  [S-14-09] 
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[57] Define various time response specifications. Represented them digramaticlly for the   

         applied unit step input. [S-15-07] 

[58] The oprn loop transfer function of unity feedback system is given by  

𝐆  𝐒 =  
𝟏𝟎𝟎

 𝟏+𝟎.𝟏 𝐒 (𝐒+𝟏𝟎)
.  Determine 𝑲𝒑 ,𝑲𝒗 𝒂𝒎𝒅 𝑲𝒂. Also find the respective steady  

                     state  errors. [S-15-06] 

[59] The open loop transfer function of a servo system with unity feedback is given by  

                    𝐆  𝐒 =  
𝟏𝟎

 𝐒+𝟐 (𝐒+𝟓)
. Determine the damping ratio, undamped natural frequency and   

                    percentage overshoot of the reponse of unity step input. [S-15-07] 

[60] The closed loop transer function is given by  

                     𝐆  𝐒 =  
𝐒 ( 𝐒𝟐+ 𝟗𝐒+𝟏𝟗)

( 𝐒𝟑+𝟕𝐒𝟐+ 𝟏𝟒𝐒+𝟖)
. Determine the response of the system when a unit step is  

                     applied at input. [S-15-06] 

[61] Sketch and explain the various test input signals for transient analysis. [W-15-04] 

[62] For the second order system, damping ratio and undamped natural frequency are given   

                     as 0.6 and 5 rad/sec respectivily. Find the values of rise time, peak time, maximum   

               overshoot and settling time. [W-15-09] 

[63] For a unity feedback system having an open loop transfer function as  

                    𝐆  𝐬 =  
𝐊 (𝐒+𝟐)

𝐒 (𝐒𝟑+ 𝟕 𝐒𝟐+ 𝟏𝟐𝐒)
. Determine  

                                (i) Type of system. 

                                             (ii) Error constant 𝑲𝒑, 𝑲𝒗 𝒂𝒎𝒅 𝑲𝒂 . 

                               (iii) Steady state error for parabolic input. [W-15-07] 

[64] Determine the response of the system when a unit step is appklied at input. The close                

loop transfer function is given by 𝐆  𝐬 =  
𝐒 (𝐒𝟐+ 𝟗𝐒+𝟏𝟗)

𝐒𝟑+ 𝟕𝐒𝟐 + 𝟏𝟒𝐒+𝟖
. [W-15-06] 

[65] Explain the pneumatic proporsional plus derivative control system with the help of suitable 

diagram. Derive the transfer function for it. [W-16-13] 
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[66] Define various time response specifications. Indicate the values of response specifications 

on the response curve.  [W-16-07] 

[67] For the unity feedback system given by 𝐆  𝐒 =  
𝟐𝟎 (𝐒+𝟐)

𝐒 (𝐒+𝟑)(𝐒+𝟒)
. Find the static error 

constants and steady state error for V(t) = 3 u(t) + 5t u(t).  [W-16-07] 

[68] A unity feedback system is characterised by an open loop transfer function  

          𝐆  𝐒 =  
𝐊

𝐒 (𝐒+𝟏𝟎)
. Determine the gain “K” so that system would have a damping ratio of 

0.5. For the values of “K” determine the settiling time, peak overshoot, time to peak 

overshoot for unit step input. [S-17-08] 

[69] The open loop transfer function of a servo system with unity feedback is given by 

𝐆  𝐒 =  
𝟏𝟎

𝐒 (𝟎.𝟏 𝐒+𝟏)
. Exvaluate the static error constants and the steady state error of the 

system, when subjected to an input given by the polynomial 𝐫  𝐭 =  𝐚𝟎 +  𝐚𝟏. 𝐭 +
𝐚𝟐

𝟐
 𝐭𝟐.  

[S-17-06] 

[70] Obtain the unit step response of a unity feedback system whose open loop transfer   

    function is 𝐆  𝐒 =  
𝟏

𝐒  𝐒+𝟓 
. [S-17-07] 

[71] Certain measurement were conducted on a servo mechanism which show the system 

response as 𝐂  𝐭 = 𝟏 − 𝟎. 𝟐 𝐞−𝟔𝟎𝐭 −  𝟏. 𝟐 𝐞−𝟏𝟎𝐭 when subjected to a unit step input.  

                            (i) Find the expression for closed loop transfer function. 

                                       (ii) Obtain the undamped natural frequency and damping ratio of the system.                       

                            [S-17-07] 

[72] The open loop transfer function of a servo system with unity feedback is given by  

          𝐆  𝐒 =  
𝟏𝟎

 𝐒+𝟐 (𝐒+𝟓)
. Determine the damping ratio, undamped natural frequency and 

percentage overshoot of the reponse of unity step input. [S-17-07] 

[73] The closed loop transer function is given by  
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          𝐆  𝐒 =  
𝐒 ( 𝐒𝟐+ 𝟗𝐒+𝟏𝟗)

( 𝐒𝟑+𝟕𝐒𝟐+ 𝟏𝟒𝐒+𝟖)
. Determine the response of the system when a unit step is       

applied at input. [S-17-06] 

[74] A system has 𝐆  𝐬 =  
𝟔

𝐬 (𝐬+𝟒)
 and H (S) = 1. Calculate the tranesient response 

specifications.  [S-17-07] 

[75] The open loop transfer function of a unity feedback system is given by 

            𝐆  𝐒 =  
𝟏𝟎𝟎

 !+𝟎.𝟏𝟓 (𝐒+𝟏𝟎)
. Determine the position, velocity and acceleration error constant. 

Also find the respective steady state errors.  [S-17-06] 
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Syllabus: Unit IV: - Concept stability, necessary condition for stability, 

Rauths stability criterion, Root locus concept, construction of Root 

loci, systems with transporation lag. 

 

[76] Sketch the root locus plot of the system whose open loop transfer function is  

𝐆  𝐒 𝐇  𝐒 =  
𝐊 (𝐒 + 𝟒)

𝐒𝟐 +  𝟔𝐒 + 𝟏𝟑
 𝐟𝐨𝐫 𝐚𝐥𝐥 𝐩𝐨𝐬𝐢𝐭𝐢𝐯𝐞 𝐨𝐟 𝐊.  [𝐒 − 𝟏𝟖− 𝟏𝟒]      

 

[77]  Draw the root locus of the control system having characteristic equation 

𝐒  𝐒𝟐 +  𝟏𝟐𝐒 + 𝟒𝟓 +  𝐊 =  𝟎. [𝐒 − 𝟏𝟖 − 𝟏𝟎] 

[78] The transfer function of a system is  
𝐂 (𝐒)

𝐑 (𝐒)
=  

𝐊

𝐒𝟒 +  𝟑 𝐒𝟑 +  𝟑𝐒𝟐 +  𝟐 𝐒 + 𝐊  
. 

                      Find the range of K for which system will remain stable. [S-18-04] 

[79] Consider a unity feedback system with the following feed forward transfer                

          function    𝐆  𝐒 =  
𝐊

𝐒 (𝐒𝟐+ 𝟒𝐒+𝟖)
.𝐏𝐥𝐨𝐭 𝐭𝐡𝐞 𝐫𝐫𝐨𝐭 𝐥𝐨𝐜𝐢𝐢 𝐟𝐨𝐫 𝐭𝐡𝐞 𝐬𝐲𝐬𝐭𝐞𝐦. [𝐒 − 𝟏𝟕 − 𝟏𝟒] 

[80] The open loop transfer function of a unity feedback control system is given by  

                                   𝐆  𝐒 =  
𝐊

 𝐒+𝟐  𝐒+𝟒 (𝐒𝟐+ 𝟔𝐒+𝟐𝟓)
 𝐁𝐲 𝐚𝐩𝐩𝐥𝐲𝐢𝐧𝐠 𝐑𝐨𝐮𝐭𝐡 𝐜𝐫𝐢𝐭𝐞𝐫𝐢𝐚𝐧,  

 

                                     Discuss the stability of the closed loop system as a function of K. Determine  

                                   The  value of K which will cause sustained oscillations in the closed loop      

                         system. [S-17- 04] 

[81] The forward path transfer function of unity feedback system is given by  

                                  𝐆  𝐒 =  
𝐊

𝐒  𝐒+𝟒  𝐒+𝟓  
.𝐒𝐤𝐞𝐭𝐜𝐡 𝐭𝐡𝐞 𝐫𝐨𝐨𝐭 𝐥𝐨𝐜𝐮𝐬 𝐚𝐬 𝐊 𝐯𝐚𝐫𝐢𝐞𝐬 𝐟𝐫𝐨𝐦 𝟎 𝐭𝐨 ∞.  

                       [S-17-10] 

[82] A unity feedback system is characterized by the open loop transfer function  

                                  𝐆  𝐒 =  
𝐊 (𝐒+𝟏𝟑)

𝐒  𝐒+𝟑 (𝐒+𝟕)
.𝐔𝐬𝐢𝐧𝐠 𝐭𝐡𝐞 𝐑𝐨𝐮𝐭𝐡′𝐬𝐬𝐭𝐚𝐛𝐢𝐥𝐢𝐭𝐲 𝐜𝐫𝐢𝐭𝐞𝐫𝐢𝐚𝐧, 𝐜𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐞 

                        the range of values of K for the system to be stable. [W-16-04] 

[83] Sketch the root locus for  

𝐆  𝐬 𝐇  𝐬 =
𝐊 (𝐒 + 𝟐)(𝐒 + 𝟑)

 𝐒 + 𝟏 (𝐒 − 𝟏)
. [𝐖 − 𝟏𝟔 − 𝟏𝟎] 
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[84] Sketch the root locus for 0 < K < ∞, for the system with open-loop transfer       

          function:  

𝐆 𝐒 𝐇 𝐒 =  
𝐊

𝐒  𝐒 + 𝟑 (𝐒𝟐 +  𝟐𝐒 + 𝟐)
. [𝐖− 𝟏𝟔 − 𝟏𝟒] 

[85] For a unity feedback system, the open loop transfer function is given by  

𝐆  𝐒 =  
𝐊

𝐒 (𝐒 + 𝟐)(𝐒𝟐 +  𝟔𝐒 + 𝟐𝟓)
, 

 

                                   i  Sketch the root locus for 0 ≤ K ≤ ∞. 

                                 (ii) At what value of K the system becomes unstble? 

                                               (iii) At this ponint of instability, determine the frequency of oscillation   

                                       of system. [ W-16-14] 

 

[86] Sketch the root locus of the system having open loop transfer function:  

𝐆  𝐒 =  
𝐊 (𝐒 + 𝟐)

𝐒𝟐 +  𝟐𝐒 + 𝟑 
,𝐇 𝐒 = 𝟏.  [𝐒 − 𝟏𝟓 − 𝟏𝟑] 

[87] A unity feedback system has an open loop transfer functon:  

                                                

                               𝐆  𝐒 =  
𝐊 (𝐒+𝟏)

𝐒 (𝐒+𝟏)
. 𝐒𝐤𝐞𝐭𝐜𝐡 𝐭𝐡𝐞 𝐫𝐨𝐨𝐭 𝐥𝐨𝐜𝐮𝐬 𝐩𝐥𝐨𝐭 𝐰𝐢𝐭𝐡 𝐊 𝐚𝐬 𝐯𝐚𝐫𝐢𝐚𝐛𝐥𝐞 𝐩𝐚𝐫𝐚𝐦𝐞𝐭𝐞𝐫  

                               and show that locii of complex roots are part of circle with (-1, 0) as centre           

                      and radius = √2.  [S-15-09] 

[88]  Consider the equation and investigate the stability of the system. 

𝐒𝟓 +  𝟐𝐒𝟒 +  𝟐𝟒𝐒𝟑 +  𝟒𝟖𝐒𝟐 −  𝟐𝟓𝐒 − 𝟓𝟎 = 𝟎. [𝐒 − 𝟏𝟓 − 𝟎𝟒] 

[89] The characteristic equation of  given system is  

𝐒𝟔 +  𝟑𝐒𝟓 +  𝟓𝐒𝟒 +  𝟗𝐒𝟑 +  𝟖𝐒𝟐 +  𝟔𝐒 + 𝟒 = 𝟎. 

                        Comment on the stability. [S-14-06] 

[90] For a unity feedback system, the open loop transfer function is given by  

𝐆  𝐒 =  
𝐊

𝐒 (𝐒 + 𝟐)(𝐒𝟐 +  𝟔𝐒 + 𝟐𝟓)
, 

                       i  Sketch the root locus for 0 ≤ K ≤ ∞. [W-15-14] 

                      (ii) At what value of K the system becomes unstable? 

                                (iii) At this point of instability, determine the frequency of oscillation of  
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                                   system.                                                                                                     

[91] Sketch the root loci for, 

𝐆  𝐒 =  
𝐊 (𝐒 + 𝟏)

𝐒𝟐 (𝐒 + 𝟑. 𝟔)
,𝐇  𝐒 = 𝟏. [𝐖 − 𝟏𝟓 − 𝟏𝟎] 

[92]  The characteristic equation of feedback control system is  

𝐒𝟒 +  𝟐𝟎 𝐒𝟑 +  𝟏𝟓𝐒𝟐 +  𝟐𝐒 + 𝐊 = 𝟎 

                               (i) Determine the range of K for system to be stable. 

                                           (ii) Can the system be marginally stable? If so, find the required value of       

                                    K and the frequency of sustained oscillation. [W-15-04] 

[93]  Sketch the root locus of the system having  

𝐆  𝐒 𝐇  𝐒 =  
𝐊

 𝐒 + 𝟑 (𝐒𝟐 +  𝟒𝐒 + 𝟑)
. 

                                   Show all salient points on graph paper. [S-14-07] 

  

[94]  Plot the  root locus for a unity feedback control system having  

𝐆  𝐒 =  
𝐊

𝐒  𝐒 + 𝟓 (𝐒𝟐 +  𝟔𝐒 + 𝟔𝟒)
 . [𝐒 − 𝟏𝟒 − 𝟏𝟑] 

[95]  A unity feedback system has:  

𝐆  𝐒 =  
𝐊 (𝐒 + 𝟏)

𝐒𝟐  𝐒 + 𝟐 (𝐒 + 𝟓)
.𝐔𝐬𝐢𝐧𝐠 𝐑𝐨𝐮𝐭𝐡’𝐬 𝐜𝐫𝐢𝐭𝐞𝐫𝐢𝐚,  

                         find the range of K for the system to be stable. [W-14-05]  

[96]  Draw the root locus for the system. 

                                     𝐆  𝐬 𝐇  𝐒 =  
𝐊

𝐒  𝐒+𝟑 (𝐒+𝟔)
. 𝐌𝐚𝐤𝐞 𝐚𝐥𝐥 𝐬𝐚𝐢𝐥𝐞𝐢𝐧𝐭 𝐩𝐨𝐧𝐭𝐬 𝐨𝐧 𝐢𝐭. [𝐖− 𝟏𝟒− 𝟎𝟖]  

[97]   The open loop T.F. of certain system is: 

𝐆  𝐒 𝐇  𝐒 =  
𝐊

𝐒  𝐒 + 𝟔 (𝐒𝟐 +  𝟐𝐒 + 𝟐)
. 

                          Draw the root locus and mark all salient points. [W-14-13]  
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Syllabus: Unit V: - Frequency Response methods:-Introduction, concept of 

Bode diagrams. 

 

[98] The control system has  𝐆  𝐒 𝐇 𝐒 =  
𝟐𝟓 (𝐒+𝟒)

𝐬 (𝐒+𝟏)(𝐒+𝟏𝟎)
.  

                          Sketch Bode plot. Determine: 

                               (a) GM, (b) PM, (c) Stability of the system.  [W-14-14] 

[99]  A unity feedback system has   𝐆  𝐒 =  
𝐊

𝐒  𝟏+𝐒 (𝟏+ 
𝐒

𝟏𝟎
)
. 

                   Determine value of K so that: 

i. GM = 12 dB. 

ii.  𝑷𝑴 =  𝟑𝟎𝟎  [W-14-14] 

 

[100] Given  𝐆  𝐒 =  
𝟒 (𝐒+𝟎.𝟓)

𝐒  𝐒+𝟎.𝟐 (𝐒+𝟏)
. Draw the Bode plot.  Find (i) G.M., (ii) P. M., (iii)       

          Gain crossover frequency, (iv) Phase crossover frequency. [S-14-14] 

 

[101] Sketch the Bode plot for 𝑮  𝒔 𝑯  𝑺 =  
𝟕𝟓 (𝟏+𝟎.𝟐𝑺)

𝑺 (𝑺𝟐+ 𝟏𝟔𝑺+𝟏𝟎𝟎)
. Find GM and PM.  

         [S-14-14] 

 

[102] Draw the Bode plot for the transfer function   

𝑮  𝑺 =  
𝟏𝟔 (𝟏 + 𝟎. 𝟓𝑺)

𝑺𝟐  𝟏 + 𝟎. 𝟏𝟐𝟓𝑺 (𝟏 + 𝟎.𝟏𝑺)
. [𝑾 − 𝟏𝟓 − 𝟏𝟑] 

[103] Sketch the Bode plot for the transfer function 

𝐆  𝐒 =  
𝟓𝟏𝟐 (𝐒 + 𝟑)

𝐒 (𝐒𝟐 +  𝟏𝟔𝐒 + 𝟐𝟓𝟔)
.  [𝐖 − 𝟏𝟓 − 𝟏𝟑] 

[104] Sketch the Bode plot for the transfer function 

𝑮  𝑺 𝑯  𝑺 =  
𝟐 (𝑺 + 𝟎.𝟐𝟓)

𝑺𝟐  𝑺 + 𝟏 (𝑺 + 𝟎. 𝟓)
 

               Determine:  

                      (i) Gain cross over frequency, (ii) Phase cross over frequency, (iii) Gain Margin, (iv)               

                       Phase margin, (v) Stability. [S-15-14] 

   

[105] Sketch the Bode plot for the transfer function: 
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𝑮  𝑺 =  
𝟏𝟎𝟎𝟎

 ! + 𝟎. 𝟏𝑺 (𝟏 + 𝟎.𝟎𝟎𝟏𝑺)
. 

                     Determine: 

a) GM. 

b) PM. 

c) Stability of the system.  [S-15-14 / W-16-13] 

 

[106] Draw the Bode plot for the transfer function,  

𝑮  𝑺 =
𝟓𝟎

𝑺  𝟏 + 𝟎. 𝟐𝟓𝑺 (𝟏 + 𝟎. 𝟏𝑺)
 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒈𝒓𝒂𝒑𝒉,𝒅𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆: 

                      (i) Gain cross over frequency and Phase cross over frequency, (ii) Gain Margin and             

                     Phase margin, (iii) Stability of the system. [W-16-13] 

[107] Draw the Bode plot for transfer function: 

                     𝐆  𝐒 =  
𝟐𝟎𝟎 (𝐒+𝟐)

𝐒 (𝐒𝟐+ 𝟏𝟎𝐒+𝟏𝟎𝟎)
. 𝐃𝐞𝐭𝐞𝐫𝐦𝐢𝐧𝐞 𝐭𝐡𝐞 𝐠𝐚𝐢𝐧 𝐚𝐧𝐝 𝐩𝐡𝐚𝐬𝐞 𝐦𝐚𝐫𝐠𝐢𝐧. [𝐒 − 𝟏𝟕 − 𝟏𝟑] 

 

[108] Sketch the Bode plot for the transfer function: 

 

𝑮  𝑺 𝑯  𝑺 =  
𝟐 (𝑺 + 𝟎.𝟐𝟓)

𝑺𝟐  𝑺 + 𝟏 (𝑺 + 𝟎. 𝟓)
 

             Determine:  

i. Gain cross over frequency. 

ii. Phase cross over frequency.  [S-17-13] 

[109] Sketch the Bode plot for the transfer function 

𝐆  𝐒 =  
𝟓𝟏𝟐 (𝐒 + 𝟑)

𝐒 (𝐒𝟐 +  𝟏𝟔𝐒 + 𝟐𝟓𝟔)
.  [𝐒 − 𝟏𝟖 − 𝟏𝟑] 

[110] Given  𝐆  𝐒 =  
𝟒 (𝐒+𝟎.𝟓)

𝐒  𝐒+𝟎.𝟐 (𝐒+𝟏)
. Draw the Bode plot.  Find gain margin and phase        

         margin. [S-18-13] 
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Syllabus: Unit VI :- Study of important automatic speed control systems in machine 

tools, Prime movers, system generators, etc. Analysis of performance 

characteristics.   

 

[111] Sketch and explain the working of a field controlled DC motor          

                used to drive the prime movers. Derive the transfer function      

for it.  Draw its block diagram.  [S-18-13][W-16-13][S-15-13] 

               [S-14-13].  

[112] Sketch and explain the working of speed control system for     

                 diesel engine. Derive the transfer function for it. [S-16-13] 

                [S-15-13] 

[113] Consider an electric motor which drives a load through a gear  

                train of two gears. Establishment the relationship among    

                torque, angular displacement and number of teeth of a gear    

                train. [S-17-13] [W-16-13] [W-15-13] 

[114] Sketch and explain the speed control method for turbine. Draw   

                the block diagram and derive the transfer function for it.  

                [S-17-13] [S-14-13]  

[115] Explain the working of an armature controlled DC motor with  

               the help of neat sketch. Derive the transfer function for it.   

               Draw the block diagram. [W-15-13][W-14-13]   

[116] Sketch and explain working of fly ball governor. Draw its block  

               diagram and derive the transfer function. [W-14-13] 

                                                             *****JAI GAJANAN ***** 


