ompulsonly draw diagonal cross lines on the remaining blank pages.
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Third Semester B.E. Degree Examination, July/August 2021

Control Systems
Time: 3 hrs.

~.Max. Marks: 100
Note: Answer any FIVE full questions, ’
- y%mpam open loop and closed loop control system.

g (10 Marks)
E _b~"For the Fig Q1(b) shown below, determine TF X2(8)
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Fig Q1(b) A (10 Marks)
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Draw the analogous circqi_ls\.using F-V and F-| axjalbgy for the mechanical system shown
below Fig Q2(a) - Lo
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appeal to evaluator and /or equations written eg. 42+8

: . Fig Q2(a) (12 Marks)
, b.  Obtain R((:-; using Block diagram reduction rules for the Fig Q2(b) shown below -
ks ) s, ; .
td o 7, e - -
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Fig Q2(b) (08 Marks)
3 4 Consuuct the SFG for the set ol system equations - ' ey = Gayr Gey2
Gy s va— GeyGoyy where Yals output 2 ('JYI F Gy X
I'ind transter function [ A J Using Magon: (10 Marks)
: > ) s .
2 Mms G formula
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FG shown in Fig Q3(b) below, find RGS) by Maron’s-Gain Formula.
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b. FortheS

<)

, : v
: \' ~;-,,‘~ Fig Q3(b) ) (10 Marks)
/ With a neat output versus time gmph dcﬁne the followmggr)’lﬁlay Time (tg) 4y Kise time (1)
)y)’f’eak time (tp) l)r)’ﬁaxnmum bvérshoot (Mp) Ry (10 Marks)

b. Fora systcm having G(s s) = 1. Determine :
k g+1)( 73y HE) =1 Dok

i) Characteristics cqua 6p i1) w,and & [natural frequency and damping factor]

iii) Time at which first. andershoot will occur iv) Time period of oscillations related to wq

v) Number of cz«:les output will perform before settmg down for +2% tolerance.

k (10 Marks)

5 a. Define the followmg i) Absolute stabxllty n) Relative stability iii) Conditionally stable

iv) Margmally stable. (04 Marks)

b. For unity feedback system G(s)& . = find the range of values of k,
s(l +0.4s)(1+0.258)

marginal vaiue k and frequency of oscillation (w). £ \ ¥ (08 Marks)

. Fora system with C.E - characterlstxcs equation F(s) 250,38° + 4s + 6953 557 +3s+2=0.
anmme stability. . ¥ (08 Marks)

ate the advantages and hmltatlon of frequency domam approach ' (08 Marks)
- Explicitly discuss the correlation between time and frequenoy \tesponse of a second order
system. Obtain the éxpressmn for resonﬁng peak. \,, (12 Marks)

7 Draw the appropnate root locus dlagf'am for the closecL 100p system whose transfer function

k
is (H(s) = —=——— 2, comu nt on stabili 20 Marks
given by G(s). (H(s) )G +65129) ms ty. (20 Marks)
ks’
8 Sketch B th nsfer functlon G(s . Determine valve of
ode plot for the ﬁ'ﬁ dﬁ() (7025170025
‘k’ for gain cross ovef frequency to be 5 rads (20 Marks)

// cfine : i) State var mblc ii) State VcclBr iii) State space iv) State trajectory. (08 Marks)
List the ddVanLagcs of state vanable*analysm (05 Marks)

x]_[-5 -1[x],[? X,
Obtain the transfer functmn If +| _|uy=[l2 (07 Marks)
X, 3 -1|x,] 5 X,

10 a. Lit the properties of stqtc'transulon matrix and write the equation for transfer function from
state model. (10 Marks)
b. Consider a control system with state model

<, | [0 1 0
["J_ X O " u =unit step. Compute the state transfer
o 7l=2 Sa)lx ] T2) @) L

matrix and there from find the state response 1.¢., X(t) (10 Marks)
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