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Semester : V|1 Year : 2019
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GENERAL INSTRUCTIONS

> Students performance should be evaluated solely on academic basis.
» Students’s evaluation should be fair, consistent, transparent and accountable.
> Evaluation of students’ performance shold be disclosed to the students.
Keep the Course Diary up to date clearly indicating the subject coverage and students
attendance on the relevant pages.
paste the syllabus in the relevant page
Write/paste the Course plan in the relevant page.
Events in a semester such as Series Test days, Cultural/Celebration days, days for extra/
Co-curricular activities etc... may be indicated in the year Calender.
Assignment details may be written in the Course Diary or may be filled in The Course File.
(i) Minimum 3 no. of assignments should be given
(i) Different sets of questions may be given in an assignment (at least three) to a class.
(iii) Assignments may be in the form of Written-closed/open book, individual/group, home
assignment, or in the form of oral presentation, quiz, seminar eic.
Show complete split up of sessional marks in the page ‘Particulars of Marks'. Final sessional mark
for each student should be equal to the sum of marks awarded for Asi gnments(10) and
Series tests (40).
All the entries in the course diary must be, legibly written without overwriting and free of errors,
Do not count marks of class tests along with the series test for computing sessional mark.
The staff member will be responsible for the safe custody of the Course Diary and (s)he should
return it to the HOD at the end of semester or earlier if s(he) leaves the department or discontinue
the subject.

10. Follow KTU regulations for computing sessional marks
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SYLLABUS

COURSE
CODE COURSE NAME L-T-pLC VEAR OF INTRODUCTION
EC40 CONTROL SYSTEMS 3-0-0-3 ms
Prerequisite:

WA 101 Calenluz, MA102 Differentinl Equations, MA201 Lanear Alzebra & Complex Analysis,
b 4204 Probabilite, Random Processes and Numerical Methods EC202 Sipnals & Systems
‘Course objectives;

e Tointroduce the elements of control system and their modeling the system

s To introduce methods for analyzing the time response, the frequency response and the stability
of systems,

& Todesign ¢coniral systems with compehsating technigqeas,

» T introduce the state variable analysis method

«  Tomtroduce basic concepts of digital control syslems.

vstems, block diagram representation, sighal Now graph, Mason's formila, lest sighals. time response
alysis, frequency analysis, stability concepts and analysis; state varishle analysis. Observability and
keontroltability, digital control systems | state space analysis, Jury's test

E!.:Ia.hus; Control svstem | bypes and application, feedback system, mathematigally madelimy; of control

xpected outcome:

Mhedents should be able to

+  [epresent mathematically a systems and denving their transfer function model.

s Analyse the time response and frequency response of the systems for any in pist

*  Find the stability of system

+ Dhesigna control system with suitable compensation lechniques

®  Analyse adigital control system. !

Text Books

1. Farid Golnaraghi. Benjamin C. Kup, Adtomatic Control Systems, %z, Wiley India

. Ogata K, Discrete-time Confrol Systems, /e, Pearson Education.

3 Gopal, Contrel Systems, 4. Molmw Hill Fducation India Education , 2012

References

1. Neftuan § Mise, Conirol System Engineering, 5, Wikey [ndia

2. Ogam K Modern Control Enginecring. Prentice Hall of India, 4fe, Pearson Education, 2000
5 Richard C Dhoif and Robert H. Bishop, Modern Control Svstems. %/, Pearson Education, 2001,
4 Gopal, Digital Contral and State Vasiable Method, 4/, McGraw Hill Education India 2012

Course Plan
Module | Course content (41 hrs) l Hours | Marks
Rasic Components of & Contral S}s_l:um_ Apphcanons, Open-Lovp
| 1 Control Systems and Closed-Loog Cenitel Sy siems o 1%
| Elfects of Feedback on Uverall Gain, Stability, External, disturbane I
| | ot Noiss = - — e ___J




SYLLABUS

Types of Fecdback Conirol Systems, Lincar versus Nonkinear Control | 1
Systems , Time-Invariant versus Time-Varying Sysiems .
Diverview of selving differential equations using Laplace transforms 1

2
Stamdord test signals \e fespunds speceipealio
Time response of first and second ordes systems to umit step input, | 2

U | ramp inputs, time domain specifications 15

Steady siate error and static crror coefficients. 1

Stabulity of linear control sysiems: methods ¢ determming clatl
Bouth's Hurwite Criterion,
M oot Locus Technique: Introduction, properties and its construction. | 2 |45

H}'qu.lﬁ stabality chitenon w:ﬂ analysis 2 |
Relotive stubility, gain margin and phase margin. Stability analysis 2

v [with Bode plot AL 4y
Design of Control Systems: PD and Pl controllers 7 |8
Design with phase-lead and phase-lag controflers (frequency doman 2

!ihe stale equations

Concepts of Controllability and Observability, Kalman Test

Discrete Contmol systems fandamentals: Overview of Z transforms
| State space representation for Discice time sysiems.

Sumpled Data cantrol systems Sampling Thearem, Sample & Hald,
Vi mhmg.&%gggguddnugmm 20

State vanzble analysis state tranation matnix and equation, Stake | 2
. niation of Continaoas Time systems
¥ Transler fumclion from State Varoble Representation, Solutions of 2 I
2
2

F

Suate space analyis Solving discrete hme stafe space equalions,

pulee transfer function, Discretization of continuous time stale space
unlians

Stmbility mnalyai of discrele titne I

Question Paper

l‘hepmmwu:hﬂmmﬂnflhm:m Part A covers | and 11 module, Part B covers [11
and 1V madule, Pant C covers V and V1 module. Each pan has three questions which may have
moasimum four subdivisions. Among the thiee questions one will be n compulsory question
covering both medules and the remaining from each module, of which one i be angwered. Mark
poliems arc as per the syllabus with maximam 30 % for theory and T0% for logcal/namerical
problems, dervation and proaf
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COURSE PLAN
No | Date&Day | HR Topies to be covered
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|5 ..%:;RD;;E q Steadﬁ. state ewoy ond Stabtc ewot CoetBuents
|6 %&iﬁq 3 | Dyoamic ewoe eoefRecent and its evalurhon
'Y ?\14;?;}:: 9 |ty of lineay Gystems: Meﬁ*ndsvpciem‘ ‘
18 ?_E;gg;ﬁf ¢ | Routh's Huwuty Cmtewon
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No | Date & Day | HR Topics covered Mode of Instruction
|- w 9 Tetrodichon
N 05-0819 Hmm e Cortfuol Eurq;ippln
2 2 closed | Lectuse
\ o500 ﬂ:ﬂk :?w o0 5 ‘Ehhu't:
3 &'.)Ew_i_ l ﬁzhmd:;?dﬂ Al s, ?wrt-.::z Leetuae
[6-0819 - = | = s,
% * FRipay [ %&E:ﬂ CE.T %—ﬁmmkﬁ‘:m Leetuoe
L I‘i-—D‘Eﬂq > O N=1 G:‘pcxh
W 5| Monoad| 2 % ta.'p'tam‘l'mnr&m | Lectuee.
{”_, 6 ':;fgﬂ 2 |Mathemotizal nodelting of Corrbel aystems Lectuse
I g 3 %ﬁ; 2 Mcdimmlﬁﬁldﬁumdwﬂq}ﬁd-&m Le e
2 2;':431:;:1 2 | Block dragwmm wepuesectztion | Lectuse
q |20 1 5 | Redbetar Metod Lectuce
lo ?r::}gf;:y ¢ S'L}Ta] oo T"?‘" Lectuse
| 1 [T | 3 | Matods Rule ‘Q!mh- Leckuee
Z0-08 Stordond best S ‘
I 2 FRIQT:I ) "rurw. W @sponsa DEMR':M Leeruae
8 H— 15313'94-‘;‘? - Ranp xbpu't' 'hhfh‘!'.- ﬁimw G’fzuﬂca&\m | ertuce.
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COURSE PLAN

No | Date&Day | HR Topics to be covered
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SUBJECT COVERAGE

HOD ‘l.e_‘ib

No | Date & Day | HR Topics covered Mode of Instruction
L 23 "E%L_t;ﬂ_:?— Mamﬂ:&‘a £ rdm-ﬂ';_zu leetuze -
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COURSE PLAN

No | Date&Day| HR Topics to be covered
A5 %qm? & RevisSion- MODULE 2
46 | T = ReViSIoN - MODULE 2
Az [VERL D REVISION ~ MODULE 2
A3 LQI;E'E;L Q REVISION ~ MODULES
49| - H:;;Eﬂ G RevisioN — MODuLES
50| Hroesoatl 7 REVSLON ~ MODULES
51 lggl‘é'&"j = Revision - MODULE4
5Q ‘E{D‘,‘E{Qﬂ 2 REVSION - MODULE &
sal WU 6 Reusion- MoDuLE 5
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SUBJECT COVERAGE

Mode of Instruction

No | Date & Day | HR Topics covered
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LOG OF TUTORIAL

SI.No| Date Topic of Tutorial Manner of conduct of Tutorial | Duration




DETAILS OF ASSIGNMENT/TUTORIALS/MINI PROJECTS
SL. | Date of Date of | Date of return .
No. issue submission | after evaluation Description
HSet of Pavldems covemmg

Block Leagranaecwhon, SFG
B cach Set of Stvdenis.

| | 23-09-19 | 30-09-19 | ©3-10-19
SerA (Ratt™e-1 —11)

Seb- B ( Roll Ne-12- 22) ls‘?)

Ser ¢ CRoll No-23 - 33)

5ok ACRt e\ 1)

ek BC Rolt N 12-2D S

Bet ¢ (Rt No23-39) .

2. [ 18-019 | 22-\+q | 25 -4
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Semester & Batci S5 ECE Month “AUK . 5@
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Semester & Baich S5 ECE B oV
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SEMESTER CALENDAR

No. Date Event Remarks
L |ot-08-1a | Comroencament of class

5 loa-08-1a | Class suspended] che to Plaocl .

3. [12-03-19 | Bakmd toldey

4. |lg-08-1a | Class Corometee Mechwg - S €ce
5. | 93-0819 | Giadvcthen Day 2019

¢. | 0509 | e st.g Aﬁuw\pnu.

1. | 6019 | Onam Celebsgahon

2 | 20.0a1a | Gl Systen Rk Somts Stomberon
Q. |2c8eaforn| ARTs Tesy .
to. | Bo-09-19 | eest Bemes Crxarntyathion madka pols
[l |2y22-10114 | Holekasy Heue 4o \"’"Q ko

(2 |30-t0-aq | SBecons| Senes- Covrhel s4siem

3 |9-t19q G;asn{adchsa Seer B2 FVL"“M:; dele
l4 |2o—u—a | KsV Sdele - Class suspested

15~ 2514 | Class ends.




ATTENDANCE, MARKS FORASSIGNMENT, TESTSAND
INTERNAL EVALUATION MARKS WITH SPLIT UP (IN TABULAR FORM)

MName

Altendance

Assignment

Tesls

Internal

: i Marks
| | AKHILV - 6 08 9 34 43

2 | AngeswA S- 9565 | |0 32 | A9,
4 | ARSHINAS. 63-04 5 22 o

5 | ASoATHY AS. geas | 9 29 A48

G | ASuOATHY CHANDRAN | 913D o 35 A5
7 | ASWAMY PK. 3608 10 A8 AR

8 | AswoATHY VS. q1-30 G 23 31

9 | Amawya AL 8¢qs | |O A0 | 50
lo | Bracya &ir| Q343 | Lo 2 A9

I | DranvyA I3 BABY s | |0 20 30

1z | FAanuMA SAUM Fe -8 10 20 30

12 | KiraM DNIEEP 82-60 g -1 B .
14 | KRIPA KJ- 13-43 lo K A%
15 | MG ANAGHA NAIR q3:82 (0 3& A6
1 | PrexsyA 3o Lo 38 438
3 | ResumMa RAV| lop {e} 3% 43
|8 KOSHNA RS . 8u43 (O 35 4s
19 | SarnaBgEGAMS - 43 Lo 38 A48
op | SarANYA S. 860 [0 36
2) SHONIWMA AS. Fz08 |O o5 kS
22 | _S0unISHA S 76 08 lo 39 49
23 | VigetdA V- 8- 95 (D 33 <43
24 VisHNURAM DS e Al A b 4 34 iﬁ
26 | AKHIL CHANDRAN ge.q8 | 29 43 |
95 | ANGALL JS. 8713 lo 23 4%
23 ARUN A-G. <08 T 34 ~3
28 ARYA SIVAN 9130 o 38 43
29 ATvul SoReSH 36 08 9 = 2¢ |

1;'\\




ATTENDANCE, MARKS FORASSIGNMENT, TESTS AND
KS WITH SPLIT UP (IN TABULAR FORM)

INTERNAL EVALUATION MAR
RolNo. Name Attendance | Assignment |  Tests e
30 | JIDL CHANDRAN q130 Lo A0 S0
=] | MANEgEsH MS. _§18 9 AD A9
22 | RESHMA S- 895 o 33 43
32 | Sreetwu PR q92%2. | O 4-0 50

e




RESULTANALYSIS

Name of the Faculty member - Ms /5535*2.1 HHA 5 &

Subject with code . ECAY

Class/Batch » B Ecl

No. of hours per week r &

Class from: Avg 20\9 to: Moy 2ol9q

Other faculty member who shared the subject : —

No. of hours for the other faculty . S

RESULT OF INTERNALASSESSMENT

No. of
students appeared failures | Average
inthe class| 2P 1" gg | 7580 | 6074 | 5059 | 4049
seiest] 32 | 29 [1F |+ |5 121 pl 0]
e b |eale 1 11 LRI O W
RESULT OFUNIVERSITY EXAMINATIONS
No.of | et No. of students who scored % marks
in the class| 2ppeared failures | Average

mmDMABBGFFFEi

%32 | 30 ololol|3|4]|7|0(|W\[0]|0] W1 | 5138}

Comments :

W

re of faculty Signature of HOD
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