
Student Exam No:

GANPAT UNIYERSITY
B.TECH SEM. V. MECHATRONICS ENGINEERING
CBCS REGULAR EXAMINATION NOV/DEC -2AI2

2MC-504 CONTROL ENGINEERING
Time:3 Hours Total Marks: 70
Instructions:

1). All questions are compulsory.
2). Figures to the right indicate full marks.
3), Answers to the two sections must be written in separate answer books.
4). Assume all necessary data.

Section - I
Que:-l Attempt Atl.

(A) Draw the intemal structure of DC servomotor and explain its working.
(B) Explain detailed classification of control systems.
(C) Derive equations for Force-Voltage analogy and Force-Current analogy.

OR
Que:-l Attempt All.

uzl

Ir2l
(A)
(B)
(c)

Que:-2 (A)
(B)

Explain working principle of 4 stack stepper motor with figure.
Write short note on Servomechanism.
Write the two basic principles of motor rotation. Derive torque equation for PMDCM.

Explain working of Brushless DC motors with all necessary diagams.
Using Mason's formula determines C(SyR(S).
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Que:-2 (A) 
il:I"tt-:il%Hff foliowing svstem rhen derermine the rransfer tunction

Que:-3 Attempt All.

(A) Two bikes A and B are parked in line between two wa[s with their front ends towardsright side wall' The rite a's front end is acing bike B,sr;;;;;; and bike B,s frontend is facing right side wall' The uit. alu ,"* end is connected to Ieft wa, via a ropeand a damper which are parallel with each orrr.r. The bike 8,, zu* end is connectedto right wall through one rope' Two bikes are connected with each other through onedamper' The bike A is accelerat*o ro**o rti. *. 
|rite down sysrem equations andderive force-voltage analogy for the same. Arru*, bike A and B as rigid bodies.

:l iil:"HL?J;r'i:f.^ 
with impurr. input,"tr,e response equars the r.F. write down(c) Differentiate between open loop and crosed loop contror systems.

Section - {
Que:-4 Atfempt Ail.

(A) whatdo you mean by fime domain analysisand frequency domain anarysis?(B) Exprain the terms deravtime, nirr-ri.nr, p.ut time and settling time.(C) For rhe given t""ai""berermine,h;;;;f Kpand e,, .G(s)H(s)= 1 4s2+s+z;1Si I ;
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Que:-4 Attempr A1. qB

,,(fr ffiiaffiI|,f,'ii*fm*J#:ilffi:f;:*,o"nseofsecondordersystem. It2l
(c)fl:i'ffit'lffil*;:l1lifil'i'lli'1fi 

oieedbacksvsremrorwhichrherorward
1. G(s; = K(s+10Xs+5) 2 qqJ= 20(p+2)l s31s+e;1s2+js+5)3. G(s) = lvs6s+r)is+zj i. bfsf Ks5/slss+o;.

Que:-S (A) prot.thgl.got roci for the 
1r.ose{]oop contror system withG(S;= KS(S+1XS2+4S+5) ,HCrfg"..*-o 

slsto'lwith 
t06l(B) 

3::',ulnft:ilffi"rffi..}il'.jl*l,oon,, second order system ror under damped r,sr

(e +4)

Give the ditTerencebetween block
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OR

(A) Draw the bode plot for the hansfer function
G(S;= 50/5(1 +0.20SX1 +0. I S)

(B) Sketch the polar plot of
G(S):20s(s+1xs+10)

Que:-6 Attempt Ail.
(A) Fiod out the breakaway points, and intersection points of the given transfer function. 

Il2l

G(S;= K/S(S2+4S+8)
(B) Define Kp, K", Ku.
(C) What are the steps to draw Root locus curve

END OF PAPER
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