Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Semester -III Examination January- 2010

Subject code: 331702 Subject Name: Basic Control System

Date:29 /01 /2010 Time: 11.00 am — 1.30 pm
Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. English version Authentic

Q.1 (a) Compare Open loop and Close loop control system.

(b) Draw and explain any five rules of block diagram reduction.
(c) Define (1) Transfer function (2) Non touching loop (3) Node in SFG

(4) Loop
Q.2
(a) Draw and Explain servo position control system and write its
industrial applications.
(b) Explain Armature Controlled D.C. servo motor and derive its Transfer
function.
OR
(b) Derive the Transfer Function Y(s)/F(s) of mechanical system given in
Fig-1.
Q.3

(a) Draw and explain standard test inputs for time response analysis of
control system.
(b) Derive the Transfer Function C(s)/R(s) of Block diagram given in Fig-
2 by block diagram reduction technique.
OR
Q.3 (a) Derive the Transfer Function C(s)/R(s) of SFG given by Fig-3 using
Mason’s Gain formula..
(b) Determine the stability of control system given by characteristics
equation q(s)= S™+ S*+16S> + 16S* + 8S + 5=0 using routh criteria.
Q.4
(a) Draw and Explain time response of 13 order control system with unit
ramp input.
(b) Define steady state error, explain steady state error and error constant
for unit step and unit ramp inputs .
OR
Q.4 (a) Classify the control system on the basis of stability.
(b) Discuss the relative stability for control system.
(c) Explain the effect of feed back on time constant of control system.
Q.5
(a) Sketch the root locus for open loop transfer function of unity feed back
control system G(s)= k/ S(S+1)(5+3)
(b) Explain polar plot in detail.
OR
Q.5 (a) Explain in brief (1) Gain margin (2) Phase Margin

(b) Explain nyquist stability criteria.
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