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1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of programmable & communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6.  English version is authentic.
Marks
Q.1 (a) Explainrequirement of a good control system. 03
Ugl.1 () Good control system ol %Rl QL. o3
(b) Identify the blocks of given closed loop control system. 04
Control Achieved
signal temperature
} )
Reference s Valve Steam flow Tank | Controlled
Input Output
Pressure
thermometer
Temperature Control System
() €] closed loop control system eil odlls «fl aloiud 521 oY
Control Achieved
signal temperature
} )
Reference s Valve Steam flow Tank | Controlled
Input Output
Pressure
thermometer
Temperature Control System
(c) Describe block diagram open loop control system With example. 07
(5) GBel&uE open loop control system «il 6Als SIALAH o Alet 53U, 09
OR
(c) Describe block diagram closed loop control system With example. 07
(5) GBelsQIUs closed loop control system eil 6ells SIUAM of d el 5. 09
Q.2 (a) State Mason’s gain formula. 03
U%l.2 (¥) Mason’s gain formula quil. o3
(b) Explain about procedure to determine the Transfer Function. 04



(W) Transfer Function 0ltdllefl Ueg(d (AN A1,

(c) Obtain transfer function from given diagram using Block Diagram
Reduction method.
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(5) Block Diagram Reduction Usg(d ol Gudlal s3] w06l uisld L2
transfer function 2adl.
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Q.2 (a) Listthe properties of transfer function.

Ual2 (¥f) Transfer function «il el «fl Alel weildl.

(b) Explain Force-voltage analogy with necessary diagram.
() Force-voltage analogy %23l 41(d A18 AHdl.

(c) Obtain transfer function from given diagram using Signal Flow Graph
method.
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(5) Signal Flow Graph Usg(d «il Gualal s3] w410dl d15(d HL2 transfer
function Huidl.
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Q.3 (a) Derive the equation of steady state errors for unity feedback system.
U3 (¥) Unity feedback system L2 steady state errors o YA clldl.
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Explain standard test signal with diagram and equation.
Standard test signal 2415[d 4ol ¥ A18) UMl
Describe steady state error of control system with step input for type-0,
1, 2 systems.
Type-0, 1, 2 systems Hl2 control systema step input WlUdl Hadl
steady state error o dglel ).
OR
Obtain response of first order system for G(s)=1/sT

G(s)=1/sT L first order system il 31iley Rord).

Explain Order of the system and Type of the system.
Order of the system 4 Type of the system 4H1d).

Define following terms with diagram- 1) delay time td, 2) rise time tr,
3)peak time tp, 4)maximum overshoot Mp, 5)settling time ts

1A w0 2uel o wis(d Al AvALRIA 5. 1) delay time td, 2) rise
time tr, 3)peak time tp, 4)maximum overshoot Mp, 5)settling time ts

Determine the stability of control system given by characteristic

equation s4+ 2s3+6s2+4s+1 =0
g characteristic equation s4+ 2s3+6s2+4s+1 = 0 412 control system
«{| stability 204l
Define stability and state its types.
Stability &l cUlUALRld 52) el dstl USIR Gud).
Classify the control system stability according to the location of roots of
characteristic equation.
characteristic equation <il roots il location <1 41812 control system o]
Stability o} d2{[51 53

OR

Determine the centroid for given open loop transfer function G(s)H(s) =
K/(s +5).
w04l open loop transfer function G(s)H(s) = K/(s + 5) Hle centroid
2Mell.
Describe the concept of root locus in brief.
Root locus «il concept o 2sHi dlel 53).
Explain procedure to evaluate the stability using Routh-Hurwitz criteria.

Routh-Hurwitz criteria il GU¥lal s34 stabilitys] Y&Uiset scle{l Ueg(d
YY),
Describe Frequency response.

Frequency response <} CEEER]
Explain about bode plot in brief.
Bode plot (AN &sHi quomdl.
Obtain the frequency response of given transfer function using bode plot
method. G(s)= 10/s.
Bode plot method <l Gudlal sl {Uel transfer function HI2
frequency response Haidl. G(s)= 10/s.
OR
Define gain margin and phase margin.
Gain margin sl phase margin o ciluALRId 531
Explain log scale to draw bode plot.
Bode plot £12dl HI2 log scale a Y%l
Obtain the frequency response of given transfer function using bode plot
method. G(s) = k/s+1.
Bode plot method <l GuAlL sl Ul transfer function HI2
frequency response Ruldl. G(s) = k/s+1.
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