USN

Time: 3 hrs.

BEC403

Note: 1. Answer any FIVE full questions, choosmg ONE full question from each module.

2. M : Marks, L: Bloom’s level , C: Course outcomes

Max. Marks: 100

Q.1

Define control system. List any four differences between Open Loop
Control system and Closed Loop Control system.

L2

Cco1

and obtain equivalent electrl ‘l system usmg Force-voltage method
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Fig.Q. 1(b)

L3

CoO1

For the mechanlcal system shownlan 1g.Q.1(c) draw its mechamcal model

T 77 I77 77T 7777707777 77777777
FigQ.1(c)

QOSSN

L3

Co1

Q.2

For the mechanical system shownwin Fig.Q.2(a) ‘write the differential
equatlons and obtain its equwalent electrical system ‘using Torque-voltage
method , ,

FigQ2(a)

L3

Co1

Draw the mechanical model and obtain the equivalent electrical network
using Torque-current method for the system shown in Fig.Q.2(b).
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Fig.Q.2(b)

L3

Co1
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BEC403

With the help of neat diagrams and necessary equations, explain the basic L2 | CO1
elements of translational motion. A b
Module -2
Q3 Find E((g using Mason’s gain formula for the graph shown in Fig.Q.3(a). I )
Find CE using bl L | GOl
R(S)
shown in Fig.Q.}{b),
fle, e
L3 | CO1
L3 | CO1

Q4

Fig.Q.4(a)
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BEC403

Find i
R(S)

(S) for the signal flow graph using Masons gain formu

- -
Fig.Q.4(b)

L3

Cco1

Write MATLAB code to find the transfer
shown below in Fig.Q.4(c) (signal flow gre

signal flow graph is
Fig.Q.4(c)

L3

Cco1

Module - 3

QS5

With the help o
transform explain the standard test inputs..

aveforms, mathem

L2

Cco2

A unit step input is applied to the unity feedback system for which open

loop

i)

ii)
iii)
iv)

16

transfer function G(S) = g ~. Find :

Its closed TF
Natural frequency of. oscﬁlatlons ®n’
Damping ratio &

L3

Cco2

L3

CO2

Q.6

| and expression f
| Shown in Fig.Q.6

R(H

" Fig.Q.6(a)

L3

Cco2

A system has 30% ove

ot and settling time of 5 seconds for an unit step

input. Determine :

i)
i)

1i1)

Transfer ﬁmctl(;n
Peak tim
Output res ponse

L3

co2

3of4




BEC403

Write a MATLAB code to plot the response of a second order system for | 4 | L3 CcOo2
unit step input by considering w, = 5 and damping ratio ‘g f0.2.
Module — 4
Q.7 Explain the Hurwitz criteria. What are the draw backs f Hurwitz criteria? 4 | L2 | CO2
SC + 4s° + 35 — 165 — 64s — 48 = 0. Find the-number of roots of this | 8 | L3 | CO2
equation with positive real part, negative r hart and zero real part.
State angle condition and magnitude '~condition in case of root locus. |8 | L3 | CO3
Consider the system with G(S)H :(S e Test a point s = -2 +j5 for
its existence on root locus. Als
Q38 Write the procedure fo 8 | L2|CO3
Sketch the comp;l; 12 | L3 | CO3
G(S)H(S) =
S(S L )(S +2)(S+3)
Module - 5
Q.9 For a‘certaln control system 10 | L3 | CO4
GOHES) = —
S(S+2)(S+10)
Sketch the Nyquist plot and hence calculate T ge of values of K for
stability.
10 | L3 | CO4
Q.10 6 | L3]CO5
8 |[L3|CO5
Explain the properties of state Efansition matrix. 6 |L2|COS

de s e ok %
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