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50, will be treated as malprachice.
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Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

1 a. Define the following
i. Tiume response
ti. Transient response
1t Steady state response
1v. Ramp signal
v. Parabolic signal. (10 Marks)
b.  Derive an expression for unit step response ofa 1* order system. (10 Marks)
OR
2 a. Derive an expression for rise time (Tp) of an under darmped 2™ order system. (10 Marks)
b. With the help of block diagram explain :
1) PI controller  i1) PD controller. (10 Marks)
Module-2
3 a. Briefly explain the steady state response of sinusoidal input. (10 Marks)
b. For a unity feedback svstem G(s)= R ) Deternune the values of K and *1°, so that
s(1+ sz
M;=1.06 and w, = 12 rad/s, (10 Marks)
OR
4 a. 1. Define the term stability and hence define stable. unstable. marginally stable and
conditionally stable systems.
it. Explain the necessary conditions for stability. (10 Marks)
b.  Construct Rnu[h -:il'l'"l"_-.-' ﬂnd sterme the stability of the system whose characteristics
equation is : s°+ 257 + 8" + 128" + 205> + 165 + 16 = 0, (10 Marks)
Module-3
5 a. Definc root locus. Explain the basic concepts of root locus with a suitable example.,
(06 Marks)
b. Define : 1) Breakaway point
i1) Angle of asymplotes. (04 Marks)
. . K ; :
C.  Consider the system with G(s) = . - I'ind whether s = -2 lies on the root locus
s(s+5)s+10)
and also find the value of K using angle condition snd magnitude condition. (10 Marks)
OR
6 a. Sketch root locus plot for the unity feedback svstem whose open loop transfer function is
Kis+ 1
given by G(s) = { - Discuss on stability of svstem. (14 Marks)
s*
b.  Discuss the effect of addition of poles and zero’s to the SYstem. (06 Marks)
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Module-4

7 a. FExplain the general steps 1o solve problems by Nyquist enterion. (06 Marks)
b. Fora certamn control system . Gis)His) = —— — sketch the Nyguist plot and hence
s{s+ 205+ 1)
calculate the range of values of K for stability, (14 Marks)
OR

- : o . Ks*

8§ a. Sketch the Bode plot for the transler function Gis) - - . Determine the
(1+0.22)(1+ 0.025)

value of K of the gain cross-over frequency to be 5 rad/s. (14 Marks)
b,  What arc the advantages of bode plot? (06 Marks)

Module-5
9 a. 1. Definc the followmg terms
i) State 1) State variables  111) State vector  iv) State trajectory V) State space.
i, State the advantages and disadvantages of state variable analysis. (10 Marks)
b. Obtain the state model of the given electneal system.

+

NS : ¥
bjﬁ f?@ ,ﬁ_\_‘:“%)
Fig.009 o (10 Marks)

OR
10 4. Obtain the state model for the mechanical system shown in Fig.Q10{a).

Fig.Q10(a) (12 Marks)

b.  Obtamn the transfer tunction of the system :

: 5 —1]]oy ] [2
|7D:|1=[ J | * L [ —"Ll and y = 12 {xl } (08 Marks)
! 3 -1 5 k
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