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MECHANICAL ENGINEERING DEPARTMENT 
Online PUT Exam (Session 2020-21) 

Sub: - CSE         SEM: - 6th 

Marks: - 40         TIME: - 1 Hr. 30 Min 
CO1:- Know various Study of Control System components and formulate Mathematical modeling of 
physical system. 

CO2:- Understand transfer function system representation through Block Diagram and Signal Flow 

Graph. 

CO3:- Understand system response and time domain analysis 
CO4:- Know the stability of system by using Routh’s array root locus method. 

CO5: Compute stability by using Domain analysis. Bode & Polar Plot. 

CO6: Know state space representation of Continuous Time system. 
 

Note: Solve any 3 questions out of 6 questions. 
__________________________________________________________________________________ 

 

Que. 1-a) Which are the basic elements in electrical system and write basic equation in Laplace form? 

           (4M)[BTL 2] 

Que. 1-b) Calculate 
𝑋2𝐹  & 𝑋1𝐹 .                     (10M)[BTL 3] 

 

 

 

 

 

 

 
Que. 2-a) Discuss rules of block diagram reduction method    (6M)[BTL 2] 
 

Que. 2-b) Find T.F. by using block reduction technique.    (7M)[BTL 3] 

 
 

Que. 3-a) For OLTF 𝐺(𝑠)𝐻(𝑠) = 10(𝑆+1)𝑆2(𝑆+2)(𝑆+10)   ; find the static error coefficients and steady sate 

error of the system when subjected to an input given by r(t) = 2+5t+2t2 .  (7M)[BTL 3] 

Que. 3-b) A unit step input is applied to the unity feedback system for which open loop transfer 

function is 𝐺(𝑠) = 16𝑆(𝑆+8). Find       (6M)[BTL 3]  

i) Its closed loop transfer function      ii) Natural frequency of oscillations ‘ωn’ 
iii) damping ratio ‘ξ’ iv) damped frequency of oscillations ‘ωd’   

 

 

 



 
Que. 4-a) How many poles of the system having following characteristic equation lie in Right-half, 
left half and jw-Axis of S-plane?       (6M)[BTL 3] 𝑆5 + 3𝑆4 + 5𝑆3 + 4𝑆2 + 𝑆 + 3 = 0 

Que. 4-b) For the given system 𝐺(𝑠)𝐻(𝑠) = 𝐾𝑆(𝑆+4)(𝑆+6)   , Find   (7M) [BTL 4] 

i) No. of pole & zeros   

ii) No. of branches starting from pole  

iii) No. of branches terminating at zero 

iv) No. of branches approaching to infinity 
v) Draw pole-zero plot 

vi) Mark the portion of root locus on real axis of pole-zero plot    

 

 

Que. 5) Draw Bode plot for following function      (14M)[BTL 5] 𝐺(𝑠)𝐻(𝑠) = 80𝑆(𝑆 + 2)(𝑆 + 20) 

Find gain margin and phase margin and comment on stability of the given system.                                  

 

Que. 6-a) Explain the term controllability and observability.   (6M)[BTL 2] 

Que. 6-b) Give the state space representation for the system whose transfer function is given by  

           (7M)[BTL 3] 𝑌(𝑠)𝑈(𝑠) = 5𝑠 3 + 6𝑠 2 + 12𝑠 + 7 
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1. Transfer function is defined as 

a) ratio of Laplace transform of Output to the Laplace transform of Input 

b) ratio of Output to the Input  c) product of Output and Input  d) None 

2. A control system in which the control action is somehow dependent on the output is known as 

a) Semi closed loop system b) Closed loop system  c) Open system  d) None of the above 

3. Which is not the basic element of electrical system? 

a) Resistor b) Capacitor c) Inertia Element d) Inductor 

4. The basic elements of translational mechanical system are 

a) Mass  b) Spring  c) Damper d) All of the above 

5. A closed loop system is distinguished from open loop system by which of the following 

a) Feedback  (b) Servomechanism (c) Output pattern  (d) Input pattern 

6. A good control system has all the following features except 

a) Good stability b) Slow response c) Good accuracy d) Sufficient power handling capacity 

7. Is a closed loop system. 

a) Car starter b) Direct current generator c) Auto-pilot for an aircraft d) Electric switch 

8. The transfer function of simple mass (m), damper (c – damping coefficient) and spring (k – stiffness) system is given by _____ (where damper 

& spring are in parallel. Their one end is connected to the mass and other end is connected to the fixed support.) 

a) [m(s^2) + cs + k]  b) [cs + k] c) [ms + cs + k] d) 1/[m(s^2) + cs + k]  

9. Transfer function of a system is used to calculate  

a) Output for any given input  b) Time constant c) Order of the system  d) Steady state gain 

10) The equation of voltage for capacitor in Laplace transform is given by 

a) CI(s)  b) [1/(CS)]I(s)  c) 1/[CI(s)] d) C/[SI(s)] 

11. At summing point, more than one signal can be added or _________ 

a. Divided    b. Multiplied     c. Subtracted     d. None of the above 

12. In block diagram, the block contains 

a) Input  b) Output  c) Error  d) Transfer function of that block 

13. In signal flow graph representation, what do the lines connecting the blocks, known as? 

a. Nodes    c. Datums    d. Sources d. Branches   

14. In regenerating the feedback, the transfer function is given by 

a) C(s)/R(s)=H(s)/(1+G(s)H(s))                b) C(s)/R(s)=G(s)H(s)/(1-G(s)H(s)) 

c) C(s)/R(s)=G(s)/(1+G(s)H(s))                 d) C(s)/R(s)=G(s)/(G(s)H(s)+G(s)) 

15.  The output signal is fed back at the input side from the _________point 

a. Summing b. Take-off     c. Differential    d. All of the above 

16.   Associative law for summing point is applicable only to those summing points which are __________connected to each other. 

a) Directly b) Indirectly c) Orthogonally d) Diagonally 

17) Signal flow graph is a 

a) Bode plot b) Polar plot c) Root Locus d) Topological representation of a set of differential equation 

18.  Overall transfer function by using Masson’s Gain formula is given by 

a) Σ(Tk*Δk)/Δk b) Σ(Tk*Δ)/Δ c) Σ(Tk*Δk)/Δ d) None of the above 

19. The overall transfer function of two blocks in parallel are 

a) Product of individual gain  b) Sum of individual gain c) Difference of individual gain d) Division of individual gain 

20. In block diagram reduction technique, if the summing point is shifted beyond block having gain ‘G’, then a block with gain ______ is need to 

be added beyond which the take-off point is to be shifted in series with all the signals at that take-off point. 

a) 1/G   b) GH  c) H/G  d) G 
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CO3:- Understand system response and time domain analysis 

CO4:- Know the stability of system by using Routh’s array root locus method. 

 

Que. 1) For OLTF 𝐺(𝑠)𝐻(𝑠) = 10(𝑆+1)𝑆2(𝑆+2)(𝑆+10)   ; find the static error coefficients and steady sate error 

of the system when subjected to an input given by r(t) = 2+5t+2t
2 

.  (10M)[BTL 3] 

OR 

Que. 2) A unit step input is applied to the unity feedback system for which open loop transfer function 

is 𝐺(𝑠) = 16𝑆(𝑆+8). Find        (10M)[BTL 3]  

i) Its closed loop transfer function      ii) Natural frequency of oscillations ‘ωn’ 
iii) damping ratio ‘ξ’ iv) damped frequency of oscillations ‘ωd’ 
v) Peak time vi) Rise time vii) Peak Overshoot  

 

 

 

Que. 3) For unity feedback system 𝐺(𝑠)𝐻(𝑠) = 𝐾𝑆(1+0.4𝑆)(1+0.25𝑆) 
 

Find range of values of ‘K’, marginal value of K, and frequency of sustained oscillations. 

          (10M) [BTL 3] 
 

OR 

 

Que. 4) For the given system 𝐺(𝑠)𝐻(𝑠) = 𝐾𝑆(𝑆+4)(𝑆+6)   ,  
Construct root locus and comment on stability.    (10M) [BTL 4]  
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1) The various types of input are 

a) Step input b) Ramp input  c) parabolic input d) All of the above 
 

2) The Laplace transform of unit ramp input is given by 

a) A/S  b) S^2  c) 1/(S^2)d) None of the above 
 

3) The output variation during the time, it takes to achieve its final value is called as 

a) Steady state response b) Transient response c) Time response  d) All of the above 

 

4) The velocity error coefficient Kv is given by  

a) lim(s→0) [SG(s)H(s)]  b) lim(s→0) [(S^2)G(s)H(s)] c) lim(s→0) [G(s)H(s)] d) None of the above 
 

5) If a type 1 system is subjected to parabolic input, what will be the value of steady state error? 

a) Zero  b) 100  c) Constant k  d) Infinite 
 

6) When step input is applied to the Type zero system, the steady state error (Ess) is given by 

a) A/K  b) (1+K)  c) A/(1+K)  d) K 
 

7) What is the value of parabolic input in Laplace domain? 

a) 1          b) A/s3        c) A/s2          d) A/s 
 

8) If a system is subjected to step input, which type of static error coefficient performs the function of controlling steady state error? 

a) Position        b) Velocity              c) Acceleration               d) Retardation 
 

9) Type two system follows 

a) Step Input b) Ramp Input c) Parabolic Input  d) All of the above 
 

10) In time domain system, which response has its existence even after an extinction of transient response? 

a) Step response   b) Impulse response       c) Steady state response     d) All of the above 
 

11) The type 2 system has ___________  at the origin. 

a) two poles  b) net pole  c) simple pole     d) no net pole 
 

12) The first coloumn of Rouths table containing the following integers 2,3,4,6,13 .the system is  

a) unstable  b) stable   c) marginally stable  d) none of these 
 

13) Marginally stable systems 

a) equal numbers of zeros and ploes   b)have one of the poles lying in R.H.S. of  s-plane  

c) are also classed as unstable system       d)none of these 
 

14) The open loop transfer of a control system is given by G(S)H(S)=k/s(s+2)(s2+2s+2). The number of asymptotes of its root loci is     

a) 1  b) 2  c) 3  d) 4 
 

15) The intersection of Root Locus branches with imaginary axis can be determined by using 

a) Roth’s criteria     b) polar plot    c) Nyquis’t criteria   d) none of these 
 

16) Routh Hurwitz criterion gives 

a) Value of roots b) Number of roots in the right half of s-plane c) Number of roots in the left half of s-plane d) None of the above 
 

17) If there are two sign change in first column of Routh Array, then 

a) System is unstable  b) Two roots lies in Right half of S-plane c) both (a) & (b)  d) None of the above 
 

18) For G(s)H(s) = {s(s+1)(s+2)}/{(s+3)(s+5)} 

a) Poles are 3, 5 b) zeros are 0, 1, 2  c) Zeros 1, 2  d) Both (a) & (b) 
 

19) What is the number of the root locus segments which do not terminate on zeroes? 

a) The difference between the number of poles and zeroes  b) The number of zeroes 

c) The number of poles  d) The sum of the number of poles and the number of the zeroes 
 

20) If there are adjacent poles on the real axis, and the root locus exist between them, then  

a) Breakaway point exist between these adjacent poles  b) Breakaway point does not exist between these adjacent poles 

c) Breakaway point exist outside these adjacent poles  d) None of the above 
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CO1:- Know various Study of Control System components and formulate Mathematical modeling of physical 

system. 

CO2:- Understand transfer function system representation through Block Diagram and Signal Flow Graph.  

 

Que. 1 (a) Give comparison of open loop and closed loop system. (BTL 2) (3) 

Que. 1 (b) Find Transfer function X2(s)/F(s).       (BTL 3) (7) 

 

 

 

 

 

 

OR 

 

Que. 2 Determine the transfer function of electrical network shown in figure. (BTL 3) (10) 

 

 

 

 

 

 

 

 

 

 

Que. 3 Find C(s)/R(s) for the given block diagram. (BTL 3) (10) 

 

 

 

 

 

 

 

 

 

OR 

 

Que. 4 Find T.F. C(s)/R(s) of signal flow graph shown in fig. 4b. (BTL 3) (10) 
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CO1:- Know various Study of Control System components and formulate Mathematical modeling of physical system. 

CO2:- Understand transfer function system representation through Block Diagram and Signal Flow Graph. 

 

Que. 1 (a) Define open loop and closed loop system with examples.   (BTL 2) (4) 

Que. 1 (b) Find Transfer function X2(s)/F(s).         (BTL 3) (6) 

 

 

 

 

 

 

 

 

 

 

OR 
 

Que. 2 Determine the transfer function of electrical network shown in figure.  (BTL 3) (10) 

 
 

Que. 3 Find C(s)/R(s) for the given block diagram.     (BTL 3) (10) 

 
 

OR 
 

Que. 4 Find T.F. C(s)/R(s) of signal flow graph shown in fig. 4b.    (BTL 3) (10) 
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CO3:- Understand system response and time domain analysis 

CO4:- Know the stability of system by using Routh’s array root locus method. 
 

Q. 1) Find error constants for a unity feedback system, where 𝐺(𝑠) = 25𝑆(𝑆+7). Find steady state 

error when system is subjected to step input of 5 units.    (5M)[BTL 3] 

 

OR 

 

Q. 2) A unit step input is applied to the unity feedback system for which open loop transfer 

function is 𝐺(𝑠) = 16𝑆(𝑆+8). Find          

i) Its closed loop transfer function      ii) Natural frequency ‘ωn’ iii) damping ratio ‘ξ’  

(5M) [BTL 3] 

 

 

Q. 3) Comment on stability by Routh’s criteria.      S
5 

+ 2S
4 

+ 4S
3 

+ 2S
2 

+ 3s + 15=0  

           (5M) [BTL 2] 
 

OR 

 

 

Q. 4) For the given system 𝐺(𝑠)𝐻(𝑠) = 16 (𝑆+4)(𝑆+5)𝑆(𝑆+1)(𝑆+3)    , Find 

i) No. of pole & zeros ii) Draw pole-zero plot iii) No. of branches starting from pole 

iv) No. of branches terminating at zero and v) No. of branches approaching to infinity 

           (5M) [BTL 2] 

 

 


	7. Is a closed loop system.
	a) Car starter b) Direct current generator c) Auto-pilot for an aircraft d) Electric switch

