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1. In the derivative error compensation : 

(A)   Damping decreases and settling time decreases 

(B) Damping increases and settling time increases 

(C) Damping decreases and settling time increases 

(D) Damping increases and settling time decreases 

2. A second order system exhibits 100% overshoot. Its damping coefficient is : 

(A)   Equal to 0 

(B) Equal to 1 

(C) Less than 1 

(D) Greater than 1 

3. In the type 1 system, the velocity error is : 

(A)   Inversely proportional to bandwidth 

(B) Directly proportional to error constant  

(C) Inversely proportional to error constant 

(D) Independent of error constant 

4. A unity feedback control system has a forward path transfer function equal to 

ସଶ.ଶହ
ୱ(ୱା.ହ)

. The unit step response of this system starting from rest, will have its 

maximum value at a time equal to : 

(A)   0 sec 

(B) 0.56 sec 

(C) 5.6 sec 

(D) Infinity 



Series-B ELC-301/ 507 Page - 4 

5. A plant has the following transfer function G(s) = ଵ
ୱమା.ଶୱାଵ

. For a step input it is 

required that the response settles to within 2% of its final value. The plant settling 

time is :   

(A)   20 sec 

(B) 40 sec 

(C) 35 sec 

(D) 45 sec 

6. Assuming the transient response of a second – order system to be given by : 

C(t) = 1 − ୣషర౪

√ଵିஔమ
sin(ω୬√1 − 6ଶ + Θ) the settling time for the 5% criterion will be 

: 

(A)   ଵ
ସ

 sec 

(B) ଷ
ସ

 sec 

(C) ହ
ସ

 sec 

(D) 4 sec 

7. Consider the following overall transfer function for a unity feedback system : 
ସ

ୱమାସୱାସ
. Which of the following statements regarding this system are correct ?  

1. Position error constant K୮ for the system is 4. 

2. The system type one. 

3. The velocity error constantK˥ for the system is fimte. 

Select the correct answer using the codes given below : 
(A)   1, 2 and 3 
(B) 1 and 2 
(C) 2 and 3 
(D) 1 and 3 
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8. The response c(t) of a system is descended by the differential equation : ୢ
మୡ(୲)
ୢ୲మ

+

4 ୢୡ(୲)
ୢ୲

+ 5c(t) = 0. The system response is : 

(A)   Undamped 

(B) Underdamped 

(C) Critically damped 

(D) Oscillatory 

9. The transfer function G(s)of a PID controller is : 

(A)   K ቀ1 + ଵ
భୱ

+ Tୢ ౩ቁ 

(B) K(1 + T୧s + Tୢ౩) 

(C) K ൬1 + ଵ
భୱ

+ ଵ
ౚ౩
൰ 

(D) K ൬1 + Tଵs + ଵ
ౚ౩
൰ 

10. Consider the following statements : 

A proportional plus derivative controller 

1. Has high sensitivity 

2. Increases the stability of the system 

3. Improves the steady – state accuracy  

Which of these statements are correct ? 

(A)   1, 2 and 3  

(B) 1 and 2 

(C) 2 and 3 

(D) 1 and 3 
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11. The open loop transfer function of a system is given by (s) = ୩
ୱ(ୱାଶ)(ୱାସ)

 . The 

maximum value of k for which the unity feedback system will be stable, is :  

(A)   16 

(B) 32 

(C) 48 

(D) 64 

12. The characteristic equation 1 + G(s)H(s) = 0 of a system is given by : 
sସ + 6sଷ + 11sଶ + 6s + K = 0. For the system to remain stable, the value of gain 
K should be : 
(A)   Zero 
(B) Greater than zero but less than 10 
(C) Greater than 10 but less than 20 
(D) Greater than 20 but less than 30 

13. The open – loop transfer function of a unity feedback control system is : 

G(s)H(s) = ଷ
ୱ(ୱାଵ)(ୱା)

 . Where T is a variable parameter. The closed loop system 

will be stable for all values of : 

(A)   T > 0 

(B) 0 < T < 3 

(C) T > 5 

(D) 3 < ܶ < 5 

14. The characteristic equation of a feedback control system is sଷ + Ksଶ + 5s + 10 =
0.For the system to be critically stable, the value of K should be : 
(A)   1 
(B) 2 
(C) 3 
(D) 4 
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15. Which of the following statement about the equation below, for Routh Hurwitz 

criterion is true 2sସ + sଷ + 3sଶ + 5s + 10 = 0 : 

(A)   It has only one root on the imaginary axis. 

(B) It has one root in the right half of the s-plane. 

(C) The system is unstable. 

(D) The system is stable. 

16. When all the roots of the characteristic equation are found in the left half of s-

plane, the system response due to initial condition will : 

(A)   Increase to infinity as time approaches infinity 

(B) Decreases to zero as time approaches infinity 

(C) Remain constant for all time 

(D) Be oscillating 

17. How many roots of the characteristic equation sହ + sସ + 2sଷ + 2sଶ + 3s + 15 = 0 

line in the left half of the s-plane ? 

(A)   1 

(B) 2 

(C) 3 

(D) 5 

18. Consider a negative feedback system where, G(s) = ଵ
(ୱାଵ)

, H(s) = 
ୱ(ୱାଶ)

 . The 

closed –loop system is stable for : 

(A)   K > 20 

(B) 15 < ܭ < 10 

(C) 8 ≤ K ≤ 14 

(D) K < 6 
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19. The value of K for which the unity feedback system G(s) = ଵ
ୱ(ୱାଶ)(ୱାସ)

 crosses the 

imaginary axis is : 
(A)   2 
(B) 4 
(C) 6 
(D) 48 

20. If the characteristic equation of a closed – loop system is 1 + 
ୱ(ୱାଵ)(ୱାଶ)

= 0 the 

centroid of the asymptotes in root – locus will be : 
(A)   Zero 
(B) 2 
(C) -1 
(D) -2 

21. The open –loop transfer function of a feedback control system is (s) = 
ୱ(ୱమାଷୱା)

 . 

The break –away point(s) of its root –locus plot :  
(A)   Exist at (−1 ± j1) 

(B) Exist at ቆ− ଷ
ଶ

± ටଵହ
ଵ
ቇ 

(C) Exists at origin 
(D) Do not exist 

22. Which of the following are the characteristics of the root locus of : G(s)H(s) =
(ୱାହ)

(ୗାଵ)(ୱାଷ)
 

1. It has one asymptote 
2. It has intersection withjω − axis 
3. It has two real axis intersections 
4. it has two zeros at infinity 
Select the correct answer using the codes given below : 
(A)   1 and 2 
(B) 2 and 3 
(C) 3 and 4 
(D) 1 and 3 
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23. A unity feedback system has G(s) = 
ୱ(ୱାଵ)(ୱାଶ)

 . In the root – locus, the break –

away point occurs between : 

(A)   s = 0 and−1 

(B) s = −1and−∞ 

(C) s = −1and−2 

(D) s = −2and−∞ 

24. The loop transfer function of a feedback control system is given by : G(s)H(s) =
୩

ୱ(ୱାଶ)(ୱమାଶୱାଶ)
 . Number of asymptotes of its root loci is : 

(A)   1 

(B) 2 

(C) 3 

(D) 4 

25. The breakaway point of the root locus for the system G(s)H(s) = ୩
ୱ(ୱାଵ)(ୱାସ)

 is : 

(A)   -0.465 

(B) -2.87 

(C) -1.0 

(D) -2.0 

26. The magnitude plot for a transfer function is shown in figure : 

 

 

What is the steady –state error corresponding to a unit step input ? 

(A)   ଵ
ଵଵ

 

(B) ଵ
ଵ

 

(C) ଵ
ସଵ

 

(D) ଵ
ସ
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27. A system has fourteen poles and two zeros. The slope of its highest frequency 

asymptote in its magnitude plot is : 

(A)   -40 dB/decade 

(B) -240 dB/decade 

(C) -280 dB/decade 

(D) -320 dB/decade 

28. The phase angle of the system G(s) = ୱାହ
ୱమାସୱାଽ

 varies between : 

(A)   0° and 90° 

(B) 0° and−90° 

(C) 0° and−180° 

(D) −90° and−180° 

29. For the second – order transfer function T(s) = ସ
ୱమାଶୱାସ

 . The maximum resonance 

peak will be : 

(A)   4 

(B) ସ
ଷ
 

(C) 2 

(D) ଶ
√ଷ

 

30. A second –order overall transfer function is given by ସ
ୱమାଶୱାସ

 . Its resonant 

frequency is : 

(A)   2 

(B) √2 

(C) √3 

(D) 3 
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31. The phase angle for the transfer function G(s) = ଵ
(ଵାୱ)య

 at corner frequency is : 

(A)   −45° 

(B) −90° 

(C) −135° 

(D) −270° 

32. An open loop transfer function of a unity feedback control system has two finite 

zeros, two poles at origin and two pairs of complex conjugate poles. The slope of 

high frequency asymptote in Bode magnitude plot will be : 

(A)   +40 dB/decade 

(B) 0 dB/decade 

(C) -40 dB/decade 

(D) -80 dB/decade 

33. The polar plot of a type -1, 3-pole, open-loop system is shown in Fig. The closed-

loop system is : 

 

(A)   Always stable 

(B) Marginally stable 

(C) Unstable with one pole on the right half of s-plane 

(D) Unstable with two poles on the right half of s-plane 



Series-B ELC-301/ 507 Page - 12 

34. The open – loop transfer function of a unity feedback control system is G(s) =
ଵ

(ୱାହ)య
 . The gain margin of the system will be : 

(A)   20 dB 

(B) 40 dB 

(C) 60 dB 

(D) 80 dB 

35. The Nyquist plot of the open –loop transfer function of a feedback control system 

is shown in the given figure. If the open – loop poles and zeros are all located in the 

left half of s – poles, then the number of closed – loop poles in the right half s – 

plane will be :  

 

(A)   Zero 

(B) 1 

(C) 2 

(D) 3 

36. The polar plot of G(s) = ଵ
ୱ(ୱାଵ)మ

 intersects real axis at ω = ω, Then , the real part 

and ω are respectively given by :  
(A)   -5, 1 
(B) -2.5, 1 
(C) -5, 0.5 
(D) -5, 2 
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37. For the transfer function G(s)H(s) = ଵ
ୱ(ୱାଵ)(ୱା.ହ)

 the phase cross –over frequency 

is : 

(A)   0.5 rad/sec 

(B) 0.707 rad/sec 

(C) 1.732 rad/sec 

(D) 2 rad/sec 

38. The open loop transfer function of a unity feedback control system is given as 

G(s) = ଵ
ୱ(ଵାୱభ)(ଵାୱమ)

 

(A)   ଵ
ඥభమ

 and భାమ
భమ

 

(B) ඥTଵTଶ and భାమ
భమ

 

(C) ଵ
ඥభమ

 and భమ
భାమ

 

(D) ඥTଵTଶ and భమ
భାమ

 

39. The advantages of Nyquist stability test are :  

(A)   It guides in stabilizing an unstable system. 

(B) It enables to predict closed loop stability form open loop results. 

(C) It is applicable to experimental results of frequency response of open loop 

system  

(D) All of the above 

40. The phase lead compensation is used to : 

(A)   Increase rise time and decrease overshoot 

(B) Decrease both rise time and overshoot. 

(C) Increase both rise time and overshoot. 

(D) Decrease rise time and Increase overshoot 
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41. Indicate which one of the following transfer functions represents phase lead 

compensator ? 

(A)   ୱାଵ
ୱାଶ

 

(B) ୱାଷ
ୱାଶ

 

(C) ୱାହ
ଷୱାଶ

 

(D) ୱା଼
ୱమାହୱା

 

42. The transfer function of a compensating network is of the form ଵାୱ
ଵାୱ

 .If this is a 

phase – lag network the value of α should be : 

(A)   Exactly equal to 0 

(B) Between 0 and 1  

(C) Exactly equal to 1 

(D) Greater than 1 

43. Which one of the following compensations is adopted for improving transient 

response of a negative unity feedback system ?  

(A)   Phase lead compensation 

(B) Phase lag compensation 

(C) Gain compensation 

(D) Both phase lag compensation and gain compensation 

44. The state transition matrix for the system Ẋ = AX with initial state X(0) is : 

(A)   (sI − A)ିଵ 

(B) e୲X(0) 

(C) Laplace inverse of [(sI − A)ିଵ] 

(D) Laplace inverse of [(sI − A)ିଵX(0)] 
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45. 

The Eigen values of the system represented by Ẋ = ൞

0 1 0 0
0 0 1 0
0 0 0 1
0 0 0 1

ൢX are : 

(A)   0, 0, 0, 0 

(B) 1, 1, 1, 1 

(C) 0, 0, 0, -1 

(D) 1, 0, 0, 0 

46. The transfer function of a multi – input multi – output system, with the state – 

space representation of  

 Ẋ + AX + BU 

 Y = CX + DU 

Where X represents the state, Y the output and U the input vector, will be given by: 

(A)   C(sI − A)ିଵB 

(B) C(sI − A)ିଵB + D 

(C) (sI − A)ିଵB + D 

(D) (sI − A)ିଵB + D 

47. Consider the following properties attributed to state model of a system : 

1. State model is unique. 

2. State model can be derived from the system transfer function.  

3. State model can be derived for time variant systems. 

(A)   1, 2 and 3 are correct 

(B) 1 and 2 are correct 

(C) 2 and 3 are correct 

(D) 1 and 3 are correct 
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48. A linear time invariant system is described by the following dynamic equation : 

Ẋ = AX + Bu  y = CX 

A = ቄ 0 1
−2 −3ቅ, B = ቄ01ቅ,  C = [1 1] 

The system is : 

(A)   Both controllable and observable 

(B) Controllable but unobservable 

(C) Observable but not controllable  

(D) Both uncontrollable and unobservable 

49. The effect of adding poles and zeros can be determined quickly by : 

(A)   Nicholas chart 

(B) Nyquist Plot 

(C) Bode Plot 

(D) Root locus 
50. 1. Nyquist criterion is in frequency domain  

2. Bode Plot is in frequency domain 

3. Root locus plot is in time domain 

4. Routh Hurwitz criterion is in time domain. 

 Which of the following is the correct combination about the four statements 

 stated above. 

(A)   1, 2 and 3 are correct 

(B) 2, 3 and 4 are correct 

(C) 1 and 2 are correct 

(D) All four are correct 
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51. Which one of the following is open loop ? 
(A)   The respiratory system of man  
(B) A system for controlling the movement of the slide of a copying milling 

machine. 
(C) A thermostatic control 
(D) Traffic light control 

52. When a human being tries to approach an object, his brain acts as : 
(A)   An error measuring device 
(B) A controller 
(C) An actuator 
(D) An amplifier 

53. As compared to a closed –loop system, an open – loop system is :  
(A)   More stable as well as more accurate 
(B) Less stable as well as less accurate 
(C) More stable but less accurate 
(D) Less stable but more accurate 

54. The principles of homogeneity and superposition are applied to : 
(A)   Linear time variant systems 
(B) Non – linear time variant systems 
(C) Linear time invariant systems 
(D) Non – linear time invariant systems 

55. For block diagram shown in fig. C(s)/R(s) is given by : 

 

(A)   ୋభୋమୋయ
ଵାୌమୋమୋయାୌభୋభୋమ

 

(B) ୋభୋమୋయ
ଵାୋభୋమୋయୌభୌమ

 

(C) ୋభୋమୋయ
ଵାୋభୋమୋయୌభାୋభୋమୋయୌమ

 

(D) ୋభୋమୋయ
ଵାୋభୋమୋయୌభ
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56. Feedback control systems are : 
(A)   Insensitive to both forward – and feedback – path parameter changes. 
(B) Less sensitive to feedback –path parameter changes then to forward – path 

parameter changes. 
(C) Less sensitive to forward – path parameter changes than to feedback – path 

parameter changes. 
(D) Equally sensitive to forward and feedback – path parameter changes. 

57. A system is represented by the block diagram given in the figure. 

 

Which one of the following represents the input – output relationship of the above 
diagram : 
(A)   R(s) → (GଵGଶ) → C(s) 
(B) R(s) → (Gଵ + Gଶ) → C(s) 
(C) R(s) → (1 + Gଵ + GଵGଶ) → C(s) 
(D) R(s) → (1 + Gଶ + GଵGଶ) → C(s) 

58. Consider a simple mass –spring – friction system as given in the figure. 

 

Kଵ, Kଶ– Spring Constants,  f – Friction,  M – Mass,  F – Force,  x – Displacement 

The transfer function ଡ଼(ୱ)
(ୱ)

 of the given system will be : 

(A)   Msଶ + fs + Kଵ. Kଶ 

(B) ଵ
ୱమାୱାభାమ

 

(C) ଵ

ୱమାୱା ేభ.ేమ
ేభశేమ

 

(D) మ
ୱమାୱାభ
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59. The signal flow of a system is shown in the given figure. In this graph, the number 

of three non – touching loops is : 

 

(A)   Zero 

(B) 1 

(C) 2 

(D) 3 

60. When the signal flow graph is as shown in the figure, the overall transfer function 

of the systems, will be : 

 

(A)   େ
ୖ

= G 

(B) େ
ୖ

= ୋ
ଵାୌమ

 

(C) େ
ୖ

= ୋ
(ଵାୌభ)(ଵାୌమ)

 

(D) େ
ୖ

= ୋ
ଵାୌభାୌమ

 

61. The signal flow graph shown in the given figure has : 

 

 

 

 

 

(A)   Three forward paths and two non – touching loops. 

(B) Three forward paths and two loops. 

(C) Two forward paths and two non – touching loops. 

(D) Two forward paths and three loops. 
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62. The mechanical system is shown in the given figure : 

 

The system is described as : 

(A)   M ୢమ୷భ(୲)
ୢ୲మ

+ B ୢ୷భ(୲)
ୢ୲

= k[yଶ(t) − yଵ(t)] 

(B) M ୢమ୷మ(୲)
ୢ୲మ

+ B ୢ୷మ(୲)
ୢ୲

= k[yଶ(t) − yଵ(t)] 

(C) M ୢమ୷భ(୲)
ୢ୲మ

+ B = k[yଵ(t) − yଶ(t)] 

(D) M ୢమ୷మ()
ୢ୲మ

+ B ୢ୷మ(୲)
ୢ୲

= k[yଵ(t) − yଶ(t)] 

63. Which of the following are the characteristics of closed – loop systems ? 

1. It does not compensate for disturbances. 

2. It reduces the sensitivity of plant – parameter variations. 

3. If does not involve output measurements. 

4. It has the ability to control the system transient response. 

Select the correct answer using the codes given below : 

(A) 1 and 4 

(B) 2 and 4 

(C) 1 and 3 

(D) 2 and 3 
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64. Form the signal flow graph shown in the figure, the value of x is : 

 

(A)   de(axଵ + bxଶ + cxଷ) 

(B) (a + b + c)(xଵ + xଶ + xଷ)(d + e) 

(C) (axଵ + bxଶ + cxଷ)(d + e) 

(D) abcde (xଵ + xଶ + xଷ) 

65. The open – loop transfer function of a unity feedback control system is G(s) =
ଵ

(ୱାଶ)మ
. The closed –loop transfer function will have poles at : 

(A)   −2,−2 

(B) −2,−1 

(C) −2 ± j1 

(D) −2, 2 

66. The signal flow diagram of a system is shown in the given figure. The number of 

forward paths and the number of pairs of non – touching loops are respectively : 

 

(A)   3, 1 

(B) 3, 2 

(C) 4, 2 

(D) 2, 4 
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67. For the system shown in the given figure the given figure the transfer function ଡ଼(ୱ)
(ୱ)

 

is : 

 

 

(A)   ଵ
ୱమା

 

(B) ୱమାଵ


 

(C) 
ୱమାଵ

 

(D) ଵ
ୱమା

 

68. The େ(ୱ)
ୖ(ୱ)

for the system shown in the following block diagram is : 

 

 

(A)   ୋభ(ୱ)ୋమ(ୱ)
ଵାୋభ(ୱ)[ୋమ(ୱ)ାୌభ(ୱ)]

 

(B) ୋభ(ୱ)ୋమ(ୱ)
ଵାୋమ(ୱ)[ୋభ(ୱ)ାୌభ(ୱ)]

 

(C) ୋభ(ୱ)ାୋమ(ୱ)
ଵାୋమ(ୱ)[ୋమ(ୱ)ାୌభ(ୱ)]

 

(D) None of the above 

69. The sensitivity sୡ  of a system with the transfer function M = ୋ
ଵାୋୌ

 is given by : 

(A)   ଵ
ଵାୋୌ

 

(B) ଵାୋୌ
ୌ

 

(C) ଵାୋ
ୌ

 

(D) H 
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70. The unit step response of a particular control system is given by c(t) = 1 − 10eି୲. 

Then its transfer function is :  

(A)   ଵ
ୱାଵ

 

(B) ୱିଽ
ୱାଵ

 

(C) ଵିଽୱ
ୱାଵ

 

(D) ଵିଽୱ
ୱ(ୱାଵ)

 

71. 1.  Transfer function can be obtained from the signal flow graph of the system. 

2.  Transfer function typically characterizes linear time variant system. 

3.  Block diagram of the system can be obtained from its transfer function given 

the ratio of output to input in frequency domain of the system. 

4.  Transfer function gives the ratio of output to input in frequency domain of the 

system. 

 Which of the following is the correct combination about the four statements 

 stated above. 

(A)   Only (1) and (2) are correct 

(B) Only (2), (3) and (4) are correct 

(C) Only (3) and (4) are correct 

(D) Only (1), (2) and (4) are correct 

72. Which of the following is not valid in case of signal flow graph ? 

(A)   In signal flow graph signals travel along branches only in the marked 

direction. 

(B) Nodes are arranged from right to left in a sequence. 

(C) Signal flow graph is applicable to linear systems only. 

(D) For signal flow graph, the algebraic equations must be in the form of cause 

and effect relationship. 
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73. In the figure alongside, spring constant is K, viscous friction coefficient is B, mass 

is M and the system output motion is x(t) corresponding to input force F(t) . Which 

of the following parameters relate to the above system ? 

 

1. Time constant= ଵ


 

2. Damping coefficient= 
ଶ√

 

3. Natural frequency of oscillation= ට


 

Select the correct answer using the codes given below : 
Codes : 
(A)   1, 2 and 3 
(B) 1 and 2 
(C) 2 and 3 
(D) 1 and 2 

74. Consider the following statements regarding the advantages of closed –loop 
negative feedback control – systems over open – loop systems :  
1. The overall reliability of the closed – loop systems is more than that of open – 

loop system. 

2. The transient response in the closed – loop system decays more quickly than 

in open – loop system.  

3. In an open – loop system, closing of the loop increases the overall gain of the 

system. 

4. In the closed – loop system, the effect of variation of component parameters 

on its performance is reduced. 

(A)   1 and 3 are correct 

(B) 1 and 2 are correct 

(C) 2 and 4 are correct 

(D) 3 and 4 are correct 



Series-B ELC-301/ 507 Page - 25 

75. In the signal flow graph shown in the figure, the value of the C/Rratio is : 

 

 

(A)   ଶ଼
ହ

 

(B) ସ
ହ

 

(C) ସ
଼ଵ

 

(D) ଶ଼
଼ଵ

 

76. Consider the following statements : 
1. The effect of feedback is to reduce the system error. 
2. Feedback increases the gain of the system in one frequency range but 

decreases in another.  
3. Feedback can cause a system that is originally stable to become unstable . 
(A)   1, 2 and 3 
(B) 1 and 2 
(C) 2 and 3 
(D) 1 and 3 

77. Select the correct transfer function బ(ୱ)
భ(ୱ)

 from the following, for the given system : 

 

(A)   ଵ
ଶ(ୱమାୱାଵ)

 

(B) ୱ
ଶ(ୱାଵ)మ

 

(C) ୱ
ଶୱమାଶୱାଵ

 

(D) ଵ
ଶୱమାଶୱାଵ
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78. The unit impulse response of a unity feedback system is given by : 

c(t) = −teି୲ + 2eି୲, (t ≥ 0)The open – loop transfer function is equal to : 

(A)   ୱାଵ
(ୱାଶ)మ

 

(B) ଶୱାଵ
ୱమ

 

(C) ୱାଶ
(ୱାଵ)మ

 

(D) ୱାଵ
ୱమ

 

79. Consider the unit step response of a unity –feedback control system whose open – 

loop transfer function is (s) = ଵ
ୱ(ୱାଵ)

.The maximum overshoot is equal to : 

(A)   1.143 

(B) 0.153 

(C) 0.163 

(D) 0.173 

80. For a feedback control system of type 2, the steady state error for a ramp input is : 

(A)   infinite 

(B) Constant 

(C) Zero 

(D) Indeterminate 

81. The closed –loop transfer function of a control system is given by େ(ୱ)
ୖ(ୱ)

= ଵ
ଵାୱ

 . For 

the input r(t) = sin t, the steady state value of c(t) is equal to :  

(A)   ଵ
√ଶ

cos t 

(B) 1 

(C) ଵ
√ଶ

sin t 

(D) ଵ
√ଶ

sin ቀt − 
ସ
ቁ 
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82. For the system shown in figure with a damping ratio ξ of 0.7 and an undamped 

natural frequency ω୬ of 4 rad/sec, the value of K and a are : 

 
 

(A)   K = 4, a = 0.35 

(B) K = 8, a = 0.455 

(C) K = 16, a = 0.225 

(D) K = 64, a = 0.9 

83. A unity feedback system has open – loop transfer function G(s). The steady – state 

error is zero for : 

(A)   Step input and type 1 G(s) 

(B) Ramp input and type 1 G(s) 

(C) Step input and type 0 G(s) 

(D) Ramp input and type 0 G(s) 

84. A linear time –invariant system initially at rest, when subjected to a unit – step 

input, gives a response (t) = teି୲, t > 0. The transfer function of the system is : 

(A)   ଵ
(ୱାଵ)మ

 

(B) ଵ
ୱ(ୱାଵ)మ

 

(C) ୱ
(ୱାଵ)మ

 

(D) ଵ
ୱ(ୱାଵ)
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85. A unity feedback system has open – loop transfer function (s) = {25/[s(s + 6)]}. 

The peak overshoot in the step – input response of the system is approximately 

equal to : 

(A)   5% 

(B) 10% 

(C) 15% 

(D) 20% 

86. Introduction of integral action in the forward path of a unity feedback system 

results in a : 

(A)   Marginally stable system 

(B) System with no steady state error  

(C) System with increased stability margin 

(D) System with better speed of response 

87. For a unit step input, a system with forward path transfer function G(s) = ଶ
ୱమ

 and 

feedback path transfer function H(s) = (s + 5), has a steady state output of : 

(A)   20 

(B) 5 

(C) 0.2 

(D) Zero 

88. The transfer function of a control system is given as T(s) = 
ୱమାସୱା

. Where K is 

the gain of the system in radians/Amp. For this system to be critically damped, the 
value of K should be : 
(A)   1 
(B) 2 
(C) 3 
(D) 4 
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89. A linear system, initially at rest, is subject to an input signal r(t) = 1 − eି୲(t ≥ 0). 

The response of the system for t > 0 is given by c(t) = 1 − eିଶ୲. The transfer 

function of the system is : 

(A)   (ୱାଶ)
(ୗାଵ)

 

(B) (ୱାଵ)
(ୗାଶ)

 

(C) ଶ(ୱାଵ)
(ୗାଶ)

 

(D) ଵ(ୱାଵ)
ଶ(ୗାଶ)

 

90. If the time response of a system is given by the following equation : 

y(t) = 5 + 3 sin൫(ωt + δଵ) + eିଷ୲ sin(ωt + δଶ) + eିହ୲൯ then the steady – state 

part of the above response is given by : 

(A)   5 + 3 sin(ωt + δଵ) 

(B) 5 + 3 sin൫(ωt + δଵ) + eିଷ୲ sin(ωt + δଶ)൯ 

(C) 5 + eିହ୲ 

(D) 5 

91. The impulse response of a system is 5 eିଵ୲. Its step response is equal to : 

(A)   0.5 eିଵ୲ 

(B) 5(1 − eିଵ୲) 

(C) 0.5(1 − eିଵ୲) 

(D) (1 − eିଵ୲) 

92. The transfer function of a system is ଵ
ଵାୱ

 . When operated as a unity feedback 

system, the steady – state error to a unit step input will be : 

(A)   Zero 

(B) ଵ
ଵଵ

 

(C) 10 

(D) Infinity 
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93. A linear second –order system with the transfer function G(s) = ସଽ
ୱమାଵୱାସଽ

 is 

initially at rest and is subject to a step input signal. The response of the system will 
exhibit a peak overshoot of : 
(A)   16% 
(B) 9% 
(C) 2% 
(D) Zero 

94. A system has the following transfer function :G(s) = ଵ(ୱାହ)(ୱାହ)
ୱర(ୱାଵ)(ୱమାଷୱାଵ)

. The type 

and order of the systems are respectively : 

(A)   4 and 9 

(B) 4 and 7 

(C) 5 and 7 

(D) 7 and 5 

95. The unit impulse response of a linear time –invariant second order system is 

:g(t) = 10eି଼୲ sin 6t (t ≥ 0). The natural frequency and the damping factor of the 

system are respectively : 

(A)   10 rad/s and 0.6  

(B) 10 rad/s and 0.8 

(C) 5 rad/s and 0.6 

(D) 6 rad/s and 0.8 

96. [−a ± jb] are the complex conjugate roots of the characteristic equation of a 
second order system. Its damping coefficient and natural frequency will be 
respectively :  

(A)   ୠ
√ୟమାୠమ

 and √aଶ + bଶ 

(B) ୠ
√ୟమାୠమ

 and aଶ + bଶ 

(C) ୟ
√ୟమାୠమ

 and √aଶ + bଶ 

(D) ୟ
√ୟమାୠమ

 and aଶ + bଶ 
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97. A unity feedback control system has a forward path transfer function G(s) =
ଵ(ଵାସୱ)
ୱమ(ଵାୱ)

. If the system is subjected to an input r(t) = 1 + t + ୲మ

ଶ
(t ≥ 0), the steady 

–state error of the system will be : 

(A)   Zero 

(B) 0.1 

(C) 10 

(D) Infinity 

98. The steady state error due to a ramp input for a type two system is equal to :  

(A)   Zero 

(B) Infinite 

(C) Non – Zero number 

(D) Constant 

99. A second order control system is defined by the following differential equation : 

4 ୢమୡ(୲)
ୢ୲మ

+ 8 ୢୡ(୲)
ୢ୲మ

+ 16c(t) = 16u(t). The damping ratio and natural frequency for 

this system are respectively : 
(A)   0.25 and 2 rad/s 
(B) 0.50 and 2 rad/s 
(C) 0.25 and 4 rad/s 
(D) 0.50 and 4 rad/s 

100. The open loop transfer function of a unity feedback system is given by G(s) =


ୱ(ୱାଵ)
. If the value of gain K is such that the system is critically damped, the closed 

loop poles of the system will lie at : 
(A)   −0.5 and −0.5 
(B) ±j0.5 
(C) 0 and −1 
(D) 0.5 ± j0.5 

 

****** 
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