USN. 18EE61
Sixth Semester B.E. Degree Exammatumﬁ)ec 2023/Jan.2024
Control Systems
Time: 3 hrs. <Max. Marks: 100
£ s,
B Note: Answer any FIVE full quest‘tons, choosmg ONE full questwn ﬁ%m each module.
§ 1 Distinguish between Open loopmd Closed loop control system w1th an example for each.
3 : (06 Marks)
g Determine transfer functlon fog&‘he system shown by Fxg Ql(b)
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B e Construct F:V. and F - 1 analogous electrlcal system for the mechanical system shown by
& g Fig. Ql(c) (08 Marks)
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E‘E Write the dlffere‘ntlal equations déSé’i*lbmg the mechanical rotational system shown in Fig.
- ad Q2(b) and obtam tsT-V analéngms electrical system. (08 Marks)
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% Define Servomechanism. Explain AC servomotor and list its salient features. (06 Marks)
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Module-2 :
a. Obtain the overall transfer function for the system show in Fig. Q3(a) using block d1agram

reduction technique. ; (10 Marks)
oo

Fig. Q3(a)

b. Use Mason’s gain formula to ﬁnd,-‘the@’ransfer function for the. system given by signal flow
graph shown in Fig. Q3(b). (10 Marks)

RIS

Fig. Q3(b)

OR
a. State MasO‘fis;;gam formula. Construct the signal flow graph for the system expressed by the
following'set of equations. .
Xp=G X — HiXo — HoX3 — %ﬁXé
X3= G1X', + G, X; — H3Xs
Xs=GoXo + G X3 —HaXs ¢

Xs=GeXs—HsXs. g %@'
X = GsXs. . (10 Marks)
b. For the block dlagramf, shown in Fig. Q4(b) determme the tra.nsfer function %
R(s
g M (10 Marks)
&

w | ‘Module-3
a. Consideringthe response of a sgcﬁncf order system to a unit step input, find an expression of
rise time a,ﬂcl peak time. ’\?**“” (07 Marks)
b. An unity feedback system Has G(s) = M Calculate its steady state error

s?(2+s)(4+s)
coefficients and error when the apphed input is r(t) = 40 +2t + 52 (07 Marks)
c. The response ofa seryo fmechanism is C(t) = 1 +0.2¢** — 1.2¢"" , when subjected to a unit
step input. Obtam an expression for closed loop transfer functlon Determine undamped
i (06 Marks)
OR
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State and explain Routh’s stability criterion. ’{w%‘ ; (04 Marks)
A unity feedback control system has G(s) = ———w——S(K_FS 421:? Using Routh’s stability criterion
s #3)(s

calculate the range of K for which the systemﬂi‘i )v?l Stable  ii) Has its closed loop poles

more negative than -1. P A (10 Marks)

Comment on the stability of a system using Rbuth’s stability criterion Whose characteristic

equation is S* + 28> + 487 +6S+8=0. =F1nd the number of poles inthe right half of S plane.

. & (06 Marks)

. :__E.M.odule-4

Sketch the complete root loéfu% f'system having G(s) H(s) = :

- ) GO~ e n6+26+9)

Comment on the stabi "y of the system. (12 Marks)

State and explain various: T (08 Marks)

Open loop tranq.s.sf;rﬁmction of a system i-{s:‘aigi'\'?'évn by = . Find the valid

- S(s +3)(s* +3s+11.25)

breaka“&ay po mt and angle of departure (08 Marks)
é“‘ R ’ﬁ%

Given'G(s) = culil for a unity feedba%s ‘control system. Draw the Bode

S(s +2)(s + 50)(s +200)

plot and hence determine p,hase margin and gam lfi&érgin (12 Marks)
Module- 5 v

Explain the effect of PDcontroller on the ér;tbrmance of 2I1d orde"i‘ system. (10 Marks)
Sketch the nyqulst pldt for the system glv n by § -

) 3 (10 Marks)

(04 Marks)

(08 Marks)

(08 Marks)

%k kK Kk
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