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Instructions:
(i) Read all questions carefully and answer accordingly.
(ii) Do not write anything on the question paper other than roll number.
PartA
Answer ALL the Questions. Each question carries 2marks. 10Q x 2M=20M
1. State Mason'’s Gain Formula used in Signal Flow Graph analysis. 2 Marks co1
2.  Write down the transfer function of the system whose block diagram is £ 2Marks L2  CO1
shown below.
o] o
Gdis) G5(s)
3. How is the sampling period Tinvolved in the bilinear transform? Write 2Marks L2  CO2
the formula including T.
4. Given the continuous-time transfer function G(s) = ﬁ ZMarks L2 CO2
locate its pole on the s-plane and comment on the stability of the analog
system.




5. Distinguish between steady state response and transient response. 2Marks L2  CO3
6. Define delay time in the context of time-domain specifications of a 2Marks L2 CO4
control system.
7.  What are asymptotes? How will you find the angle of asymptotes? 2Marks L2  CO5
8. Differentiate between the Routh-Hurwitz stability criterion and the 2Marks L2  CO5
Root Locus method.
3 2
9 Find the state space form of 2 ddct(;) +4 ddct(zt) —6¢(t) = 8r(t) 2Marks | L2 CO6
10. Whatis controllability? State its significance in state-space analysis. 2Marks L2  CO6
PartB
Answer the Questions. Total Marks 80M
11. a. | Determine the transfer function using block diagram reduction | 10 Marks | L3 | CO1
technique.
R(s) T Cls)
Gyls) +
Hyls)
Hy(s)
Or
12. a. | The signal flow diagram for a particular system is shown in Fig,, | 10 Marks | L3 | CO1
Determine the transfer function of the system using Mason’s
gain formula.
13. a. | Using Bilinear transformation, find the transfer function of the digital | 10 Marks | L3 | CO2
filter for
6
H(s) = (S+2)(25+3)




Or

14.

Using Bilinear transformation, find the transfer function of the

o 3 ~
digital filter for H(s) = (216519 for T=1Sec.

10 Marks

L3

C0o2

15.

Obtain the response of unity feedback system whose open loop
6
s(s+7)

transfer function is G(s) = and when the input is unit step

15 Marks

L3

COo3

Or

16.

The system shown in Figure has a damping ratio of 0.7 and an
undamped natural frequency of 4 rad/sec. Determine the gain
‘K’ and constant ‘a’.

Ris) K C(s)
¥ s(s+2)

als + (1/a))

15 Marks

L3

Co3

17.

The differential equation for a system is given by

2
d d’;gt) +5 d’(;(tt) + 16y(t) = 9x(t)

Determine

(i) the time-domain specifications such as settling time, peak
time, delay time, rise time and % peak overshoot and

(ii) output response of the system subjected to a unit-step input

(iii) Examine the influence of damping ratio and natural frequency
on time domain specifications of control system

15 Marks

L4

Co4

Or

18.

A unity feedback system has an open-loop transfer function
G(s) = 7

s(s+10)’
dampingratio of 0.5. Also, determine (i) settling time t,, (ii) peak
overshoot M, and (iii) peak time t, subjected to a unit-step

Determine the gain K so that the system has a

input.

(iv) Examine the influence of damping ratio and natural frequency
on time domain specifications of control system.

15 Marks

L4

CO4




19.

Sketch the root locus of the system whose open loop transfer
function with unity feed back

G(s) = K(s+1.5)
()= s(s + 1)(s + 5)

Examine the stability analysis for both Routh Hurwitz and
root locus method

15 Marks

L4

CO5

Or

20.

Sketch bode plot for the following transfer function and
determine the system gain and phase cross over frequency.

20
"~ s(1 4 3s)(1 + 4s)

G(s)

Examine the stability analysis for both Routh Hurwitz and
Bode plot method

15 Marks

L4

CO5

21.

Check whether the system given below is controllable and
observable.

X= [_02 _13] X+ [_21] u

Y=[2 -1]X

15 Marks

L3

CO6

Or

22.

Find the transfer function of the state space model

2

x=[Ty Shx+[3]v

Y=[1 -1]X

15 Marks

L3

CO6




