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2MC-504 Controi En gineeiing
Time: 3 Hours Total Marks: 7o

Instruction: l .  Figures to the right indicate ful lmarks.
2, Answers to the trvo sections must be wriften in separate answer books.
3. Assume all necessary data.

Section - I

Que. -  I  A t tempt  a l t .
A Find the transfer function Cl/Rl and C2fil0 for following block diagran,.

t2
4

B Derive the expression for static error coefficients fbr unit step, unit ramp and unit 4
parabolic input. Also describe the disadvantages of static error ssefficients-

C Discuss with an appropriate exarnple the tlvo special cases of routh's criterion fbr ,1
stabiliry.

OR
Que.- 1 Attempt al l .  tz

A For G(s) = 20 (s+1) I sz (s+2) (s+5), determine error constants and steady state error 4
for input, r (t) : | + 3t + (12.

B Describe the classification of control system based on stability.

C Discuss about the unit srep response of a first order system.

Que. -2  A t tempta l l .

A Describe with all necessary expressions the relation between steady state error and
the type of system.

B Draw a polar plot for given transfer function:
G(s)=50/ (s+r0)

OR
Que. - 2 Attempt al l .  t l

A Derive the expression for unit impulse response of second order system tbr Under 6
damped, Critically damped and over damped case.
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Que. - 3

B Describe the steps to construct a bo'Je pltrt in dctaii'

AttenrPt anl '  three'

A Deduce the stabi[tv 
"lFiu;l ll]Til llTt;l*5's!ng 

Hvlryitz's critetioit'

B The response or a conrrot trr,.i'tllT' tppUii: 
;';iir?t"l? 

r'ptrt rs

Find the time rJornain specifications'

C Explain in detail all the standald test signals rvith its need'

D E x p l a i n t l t e g e n e r a l r n e t h o d t o d r a w r o o t l o c i l v i t l r a p p r o p r i a t e r u l e s .

Section - lI

Que' * - 
i'"il"ltt*u 

", 
a systern with impurse inpur, the respo'se equars rrre 'r"F'

Write down the properties of 
'I ' 'F'

t sDer iveequat ions forForce-Vo l tageana l t lgya t rdForce-Cur ren tana logy .

C Explain cletailed classification of control systents'

OR

Que' - * 
ittill ltln. *"" basic principles of moror rorarion. Derive torque equation for

PMDCM' 
ith its be*efits'

B Ex-plain rvorking of Variable F-requertcy Drives rv

CDescr ibe lvcrk ingofs i t rg l r ,p l rasei r rduct io t rmotor \v i thd iagrat t rs '

Q'e'- t 
ttttiT.:t'lt r, ^ a*cl B are pa'ke,1 in line bcti'veen trvo rvalls r'vith t'eir front ettds

towards rigtrt wall. ttrc ear, nl-s-tifn-' encl is facing tul.B's rgal end aqcl car ll 's front

enci is facing right side wal[. 
'The car A's '"0' tnd'iJ"onnt"tta to left $'all vitr a

rope and o 
-'lonipt' 

rvhich ;;t';;'il;i *lll '::lllther' rhe car B's f'ottt etrd is

connEctecl (n rigtrt lvall through o.ne rope' riuo *" ute cotlnected with eaclt othet

through r]ile clarnper. rne .ur",q, is accelelatecl towarcl car B' wtite dur'vtr systeln

.q,,o,iun, urrrl rleiive fur..-lot,og; ;;;l;;t for the sante Asstttlle trar A and IJ as

r igid boci ies'

B W h a t i s S F G ? W r i t e d o w n M a s o n , s G a i n t b r r n u l a a n d s t e p s t o s o | v e i t .
OR

Que.- 5 AttemPt al l '

A Using Mason,s tbrmula determines c(s)/l{(s) for SFG shown below:
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B What is LVDT? Explain its rvorking rvith diagram'

AttemPt all '

A l)erive equations for basio elements of translational motion

sYStems.
B Defrne control system, accuracy' sensitivify and stability'

C Write short note on Servomechanisnr'
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