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EE501: LINEAR CONTROL SYSTEM Time: 1.5 hours Max. Marks: 40

Instructions to students:
1. Do not write anything other than your roll number on question paper.
2. Assume suitable data wherever required and mention it clearly.
3. Writing appropriate units, nomenclature, and drawing neat sketches/ schematics/ flow chart wherever,

required are an integral part of the answer.

- •.• ..o_ ..•. ...•..__ ...•.. _ .•.. ._·__ ·_·0.'••_••••'.__

Q.1A O~j~_<:.~~~_!yE~..I!l.~!~p!~.~~<?~~~_g~e2!!gns(~.~l!..~~!_!g!!2.~.l..gtark) .... _.. ._.....gs.
i. . L9_Place transfs>~~_<?L<=!U_9ti~L(9_)J:«~)._:f(9::~(~)_J:<f~)L2!..{~t2J:«2)!j<=!),2:!(~)._.

ii. The overshoot due to decrease of damping factor; (a) decreases, (b) increases,
:.(~) remains unc~9_!!g~9:!__J9) none gL!~ese.._.._ _.

iii. ; Which of the following system is generally preferred; (a) overdamped, (b)
.;._Erit:i~~ly_9.9_~P_~9.!..(~tu1l:9.~~_<=!.C!~E~9.t(<=!),g~~g!.<3:!g!y.:._._.._ _.. .._.__. _

iv. ' If the gain K of the system increases, the steady state error of the system; (a)
__.... _..r~E1ai~~_l.!:.1l:£~<3:~ged,(~l i1l:~!..~ase~9...IE:c!Yin~rease _or decrease, (~ decrea ..~e.._sz:_~:._._._.

v .. For type -1 system, the steady state error due to step input is equal to; (a) zero,
__.__....+.{~)~~!~ty~.(~1g1l:_~!J9:)__!ls>n.e_o_f_t_h__.e_..s.__..e_ .._._.____ _
.Qll?__~~grt answer type guesti01l:~2 gut=:stions@ 2.5 marks) . __ .__ 95. .
. ..__.~_:r:il1d out the time response for a firs~ order system with unit st~ input. -.-~--'-.

_.. ii. ' Fin_<=!g~llJ:.~~P.E~.~~_i.<?!.lJgE~9_~i~~~.g~~!2J::1gS~!:.._ _._. ..__. . ._. J__ _
._ -_.-._--- .._ _.-- _. _. --_ .. --..__ __ _._........ . --.........- -.- - . ._ .._._._ __ __ __ ..__ .. . _ _.- .._._._ _._. __ ..._ .. --_..._._-- •.. _' .

Q.2A i What do you mean by control system? Give its applications. Define the types 2+1
.._ .__._of~gE.!!_<?!_~ystem. . . . .._._._._ ....::_~.

Q.2B : What are the elements of control system? Draw the closed loop control system' 3+1
.- . , for Iautomatic electric iron' and Icontrol system for moving on a prescribed. +1

Q.3AIo. A svstem ~.\T~J.h input 1) and output r i~",1-1--·~""" below Find the transfer function.l. '-'jU1.."-..LL VV.1.L~L.1.L ~,a...Ll v 'L L·_;:,. •...•.1. VYVil·..L •..•. lU ".1 l~.l.1. LLl

. of the system using block diagram reduction technique.
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R(.r)

Q.3B
OR ._------------- --- -

Draw the current and voltage analogous system for the given mechanical 2.S+
i system. Here u is the applied force. 2.5

I ' t..........-....-
k:I

---r-----. ------.--- ..--------------.----- --------

Q.4A I Draw the expression for a second-order system to a unit-step input with as
I_d~t>ing factor ranges from a to 1. _ ---

Q.4B A system has G (s) = (k ) with unity feedback with a and kare constant. as
: S l+as
! Determine the factor by which k should be multiplied to reduce the overshoot

_~m80% to4S%. _. ,__
, OR

Q.4B ' A unity feedback system has G(s) = 100 and r(t)=3t. Determine: (i) steady as
, S(S+10)

_____._sta.!eerror, (ii) the value of]< t~_!educethe erro!_}~y}?%.
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