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CODE COURSE NAME CATEGORY T|P CREDITS
CIRCUITS AND

EET201 NETWORKS PCC 0 4

Preamhble This course introduces circuit analysis technigues applied to de and
ac electric circwits. Analyses of electric circuits in steady state and
dynamic conditions are discussed. Network analysis 15 introduced
with network parameters and transfer functions. This course =serves
as the most. important. prerequisite of all many advanced courses in
electrical engineening,

Prerequisite ¢+ Basics of Electrical Engineering / Introduction to Electrical
Engineering

Course Outeomes @ Afier the completion of the course the student will be able to;

CO 1 | Apply cireuit theorems to simplify and solve complex DC and AC electnc networks.

C0 2 | Analyse dynamic DC and AC circuits and develop the complete response (o ¢xoilalions,

0 3 | Solve dynamie eircuits by applying transformation to s-domain.

CO 4 | Analyse three-phase networks in Y and A configurations.

CO 5 | Solve series /parallel resonant circuits.

CO 6 | Develop the representation of two-port networks using network parameters and analyse,

lagepbing of eaurse ontoomes with progeam outeemes

Assesamenl Patters

‘ro1 [P0z [Fos (o4 [POS [Pos [POT | POS (PO (PO [FOLI [POI2
cot | 3 1 | 3
Ceh2 k| 3 2
R E] 3 3 e .~ = L 2
co4 | 3 3 . 2
[ s 1 1 | F
0 3 3 | 2

Bloom™s Category

Coantinuons Assessment Tosis

End Semester Examination

1 2
Remember (K1) 1] [{) 1]
Understand (K2) 20 0 40
Apply (K3) 20 21 S(
Analvse (K4) = | i i
Evaluwte (K5] - =
Lrenle (B = -

Fonil Semesier Examinatton Patiern :

There will be fwo parts; Part A and Part B, Part A conain

10 guestions with 2 questions from cach module, kaving 3

marks for esch guestion. Students should answer all

questions. Mart B contains 2 quesuons froin each module of

which student should answer any one. Each question can

have maximum 2 sub-divisions and carry 14 marks.

NG
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Course Level Assessment Questions "
Course Outcome 1 (CO1):

1. State and explain network theorems (K1)
2. Problems on solving circuits using network theorems. (K2, K3)

Course Outeomwe 2 (O02):

1. Dstinguish between the natural response and forced response. (K2, K3)

Problems on steady state and transient analysis of RL, RC and RLC series circuits

with DE excitation-and imtial conditions, (K2, K3)

1. Problems on steady state and trapsient analysis of RL, RC and RLC series circuits
with sinusoidal excifation. (K2, K3}

-

Course Duteome 3 (O03):

1. PFroblems on mesh analysis and node analysis of transformed circuits i s-domain
(K2, K3),

2. Problems on solution of ransformed circuits including mutually coupled circuits in s-
domain (K2, K3).

Conrse Outewme 4 (O04):

| Problems onanalysis of unbalanced Y and A configurations. (K2, K3)
2. Evaluation of neutral shift voltage in unbalanced sysiems. (K2, K3).

Course Chubeame 5 (O05):

I Define Bandwidth, and draw the frequency dependence of impedance of an RLC
network: (K1),

2. Develop the impedance/admittance Vs frequency plot for the given RLC network.
(K2).

1. Evalutate the parameters such as quality factor, bandwidth,

Couwrse Chutcome 6 {02

. Problems on finding Z. Y, hand T parameters of simple two port networks, (K2).
2. Derive the expression for £ parameters in terms of T parameters, (K1),
1. Show that the overall transmission parametar matnx for caseaded 2 pont network is
simply the moatnx product of transmizsion parameters for each mdividual 2 port
network in cascade. (K1),



Model Question paper

QP CODE:

PAGES:4
Reg. No:
Name:

AFJT ABDUL KALAM TECHNOLOGICAL UNIVERSITY THIRD SEMESTER
B.TECH DEGREE EXAMINATION,
MONTH & YEAR

Course Code: EET 241
Course Name: CIRCUITS AND NETWORKS
Mlax. Marks: 100 Duration: 3 Hours
PART A (3 x 10 = 30 Marks)
Answer all Questions, Each gquestion carries 3 Marks

1. State and explan superposition theorem using an example.

&-d

Obtain Thevenin's equivalent for the following circuit w.r.t terminals A and B:

Addy & A
0
iRt
S0
-3 0

*B

3. Define time constant of a eiecuit, What 8 the time constant of an BL circuit?

4. Howare RLC networks classified according to damping ratios? Sketch the various
responses when an RLC senies circuit is excited by a DC source.

Explain the dot convention used in ¢oupled circuss.

>

Derive the s-domain equivalent circtit of an inductor earrying an initial current of lo.

i

Desenibe the vanation of impedance and phase angle os a function of frequency na
serics RLC circuit.

8. Define quality factor. Derive guality fector for inductive and capacitive circuits.

9. Derve the condition for symmetry & reciprocity m terms of T parameters.

10. Obtain Y parameters of the following nerwork:

. M .
100k0

75k0 § 50k0 §

[ ]
[ ]



PART B (14 x 5=70 Marks) '
Answer any one full question from each module. Each question carries 14 Marks

Module 1

11. With respect to the following circuit,
a) Find the value of Resistor ‘R’ that results in maximum power transfer to it.  (10)

b} Find the value of maximum power transferred to 'R’

i4)
e -
40 20}
— 4 RS
2230°4 |1 :
. L
12, With respect to the following circuit,
) Find the voltages at ‘a’ and b’ using seperposition theorem. (10)
b} Obtain the active power dissipated in 523070 impedance. (4]

10207 A D

Muodule 2

13, a} In the followmng circil, steady state exits when switch s i posilien "a’. Al fime
L= 0, the switch is moved o position b’ .Obtain an expression for inducior current

for tume t =0 (6}

10 tl

1F iIH
5y T
|
Il

b) For the following eireuit, switch *S? i5'in position *a° for a very long time. At time
t = 0, the switch is thrown to position “b’. Find the expression for current through

Sk, (8)
a h
-—
1kl
+ D2uF  Z kD
=100V I
-’7 0.8ufF




. . . . | =1 1Al AMD B 3 L BITS 1 {0
14. a) Given an RC circuit with zero initial charge on !capamtor. Find the expression’

forcurrent after a DCsource ‘Vpc’ is applied to the RC network. Also determine
thetime constantofthe circuit. )

b) Obtain an expression for current in the following circuit after switch is closed

attime t=0. Use Laplace transform method. 10)
k1H il
Swatch

0 100c0s( 10° + mf2) v

Maodulke 3

15. a) For the following coupled circuit, the coupling coetficient, K =0.5. Wnite the KVL
equations for currents i and iz, Alse obtain the voltage drop across 502 resistor.
(10

K=0.5
ﬁ
20 1j0

W W

100" VA ’D 0= ’D 503

by In figure, Li=4H, L=%H, cocfficient of coupling K=0.51; = 5 cos(50t-300) Amps,
i: = 2cos(508-300) Amps, Write the KVL equations for ¥, and Vi Find their
valugs at =0 (4}

. -

il |

16, In the cireuil shoswn, at time 1= 0, the switch was closed,

a, Model the circuit in s-domain for time 1 = 0, {4)
b. Through mesh analysis, obain the time domain values of values of i), 12 and i
Ciiven that the capacitor snd inductor were initially relaxed. (10)
switch '
& .-'—\-\.ll a0 o~ "--\"._ |
10V = !,L—" L) 441 i J 34H
— 4FT "




" Module 4!

17. The following load is delta connected to a 100V three phase system. Find the phase
currents, line currents and total power consumed by the load.

(14)
R -
L]
a
18. An unhalanced 4 wire, star connected load is connecied to.a balanced voltage of
AN,
The loads are; ;= (3 + ELE: = (2+ N7 =14 + 1B
Caleulatea) Line currents 4)
b) Current in neutml wire i4)
¢} Total power {6}
Maodule §
19. a) iscuss serics and parallel imterconnection of 2-port netwaorks.
(7}
b Derive the inter-refationship between £ and Y parameters,
(7
20). a) A nctwork ig givenasl, = 2.5V, — ¥als = -V, + 5V,
Drraw its equivalentx network.
4)

b) Obtain h parameters of the following netwaork:
(10

. Ay Ay -
20 0
Vi N 500 § V;

AMND | IONICS EN
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Syllabus
Module 1

Circuit theorems: DC and Smusodal steady state analvais of ciremis with dependent and
independent sources applying Superposition prisciple, Source transformation, Thevemin's,
MNorton’s and Maximum Power Transfer theorems = Reciprocity theorem,

Module 2

Analysis of first and second order dynamic circuis: Formulation of dynamic equations of
RL. RC and RLC series and paralle]l networks with de exertation and mitial conditions and
complete selution using Laplace Transforms - Time constent - Complete solution of RE, RC
ind RLC cireunts with smusodal excitation: using: Laplace Transforms — Damping ratio -
Owver dumped, under damped, critically damped and undamped RLC networks.

Module 3

Transformed cirenits in s-domain: Transform impedance/admittance of B, Loand C - Mesh
snalvs=is and node analysis of ransformed ciéuids in s-domain. Transfer Funclion
representation — Poles and zeros.

Analysis of Coupled Cireuits: - Dot polarity convention — Sinuseidal steady state analysis
of coupled circuits - Linear Transformer as a coupled circuit - Analysis of coupled circuits in
5-domain.

Muoidule 4

Three phase networks and resonance:Complex Power in sinusoidal steady state, Steady
state analysis of three-phaze three-wire and four-wire unbalaneed ¥ circmts, Unbalanced
Dielta circuit, Neutral shift,

Resonance in Serieg and Parallel RLC circwits — Quality factor -~ Bandwidth - Impedance Vs
Frequency, Admittance Vs Frequency, Phase angle Vs frequency for series resonant circuit,

Muodule 5

Two port networks: Driving pomt ond transfer functions — £ Y, b and T parametens -
Conditions  for symmetry & reciprocily relationship between parameter  sefs
intercomnections of two port networks (series, parallel and cascade) -— T-x transformation
Text Hooks

1. Joseph A, Edmimster and MahmoodMabvi, "Theory and Problems m Electne
circuits”, MeGraw Hill, Sth Edition, 2010.

2. Ravish R. Singh, "Network Analysis and Synthesis", McGraw-Hill Education, 2013
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References:

1. Hayt and Kemmerly, “Engineering Circuit Analysis”, McGraw Hill Education, New
Delhi, 8" Ed, 2013,

2. Van Valkenberg, "Metwork Analvsis", Prentice Hall Indin Learning Pvt. Led.. 3
edition, 1980,

3. K. S Siresh Kuimar, “Electoe Cireuit Analysis”, Pearson Publicalions, 2003,

4. Chakrabarti, "Cireust Theory Anelysis apd Symthesis®, DhanpatRai& Co., Seventh -
Boevised edition, 2018

. R Gupta, "Nefwork Analysis and Syathesis", 5. Chand & Company Lid, 20140,

L

Conrse Contents and Lectore Schedule;

X Mo, of
. Apic Lectures
F Network theorems - DC and AC steady state analysis (12 hours)

1.1 | Linearity and Superposition principle - Application to the analysis of DC 2
and AC [sinusoidal excitation) circunts. Application of source
tansformation 0 electric circuit analysis.

1.2 | Thevenin's theorem - Application 1o the analysis of DC and AC circuits 3
with dependent and independent sourdes,

1.3 | Norton's theorem - Application to the analysis of DC and AC circunts 3
with dependent and independent sources,

14 | Maximum power transfer theorem - DC and AC steady state analysis 2

with dependent and independent sources,

.5 | Reciprocity Theorem - Application to the anslysis of DC and AC 2
Circuits.

2 First order and second order tlvm;nik! circuits. -F!‘Euu;slr

21 | Review of Laplace Transforms — Formulae of Laplace Transforms of 2
common functions/signals, Initial value theorem and final value theorem,
Inverse Laplace Transforms — partial fraction method. Quessions o
everllcnte e Laplacedmorrse rangforme ai” ary fimeion | paeiial fractiony meethog shall
and be given in destsdinel cxamianion Prohlems with applhication o circuis can e
grneny.

2.2 | Formulation of dynamic equations of RL series and parallel networks 1
and solution using Laplace Transforms — with DC excitation and initial
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conditions. Natural response and forced response. Time constant.

2.3 | Formulation of dynamic equations of RC series networks and solution 1
using Laplace Transforms — with DC excitation and mitial conditions,
Matural response and forced response. Time constant.

2.4 | Formulation of dynamic equations of RLC series nétworks with DC 1
excitation and initial conditions, and solution using Laplace Transfomms
— Momral response and forced mesponse,  Pamping  coelligient,
Underdumped, Overdamped. entically, damped and undamped cases:

2.5 | Formulation of dynamic equations of RL, RC and RLC serics networks 2
and solution with sinnsoidal excitation. Complete solution {Solution
using Laplace transforms).

2.6 | Formulation of dynamic equations of R1, RC and RLC parallel networks 2
and solution using Laplace Transforms — with DC and Sinusoidal
cxcitalons. Dﬂmﬁi'ng tatio.

Transformed Circuits in s-domain and Coupled circaits (9 Hours)

31| Transformed circuits in s-domain: Transformation of elements (R, L, and 2
C ) with and without mital conditions.

3.2 | Mesh analysis of transformed circuits in s-domain, I

3.3 | Node analysis of transformed circuils in s-domain. I

3.4 | Trunsfer Function representation — Poles and zeros, I

3.5 | Analysis of coupled cirenits: mutual inductance - Coupling CoefTicient- 2
Dot polarity convention — Conductively coupled eguivalent circuis.

Linear Transtormer as a coupled cireuit.
T e e D '

36 | Analysis of eoupled cireuits in s-domain. 2
Three phase networks and resonance. (6 Hours)

4.1 | Review of power, power factor, reactive and active power in sinusoidally |
excited circuits, Concept of compléx power.

4.2 | Steady state analysis of threesphase unbalanced 3-wire and 4-wire Y 2
cirewits, Unbalanced A circuits, Neutral shift

4.3 | Resomance in Serics and Parallel RLTC circuits — Quality factor — 3

Bandwidth — Impedance Vs Frequency, Admittance Vs Frequency and
Phase angleVs frequency for series resonant circuit.

INEERING
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Two port networks (9 Hours)

5.1 | Two port networks: Terminals and Ports, Driving point and transfer 2
functions. Valtage transfer ratio, Current transfer ratio, transfer
impedance, transfer admittance, poles and zeros.
3.2 | & —parameters. Equivalent circult representation. l
5.3 | Y parameters. [—fquf.'.'ab:m eircult representation. |
5.4 | h parameters. Equivalent circuit representation. 1
55 | T parameters, 1
5.6 | Conditions for symmeiry & reciprocity, relationship bebween nepwork 1
parameter sets,
5.7 | Interconnections of two port netwaorks (series, parallel and cascade). I
58 | T-x Transformation, ]

INEERING
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CODE COURSE NAME CATEGORY |L | T|P| CREDIT

EET203 MEASUREMENTS AND
INSTRUMENTATION PCC 3|10 4

Preamble ¢ This cgurse- introduces principle of operation and construction of basic
instruments for measurement of electrical quantities, Measurement of
basic circuit parameters, magnetic quantities, and passive parameters
by wesing bndge circuits, sengors . and  transdocers  will  be
discuzsed Familianzation of modemn digital measurement systems are
also included.

Prereqguisite il

Course Outcomes  tAfter the completion of the course the student will be able to

Ccol | ldentify and analysethe factors affecting performance of measuring system

0?2 | Choose appropriate instruments for the measurement of voltape, current in ac and dc
| measurements

co3 | Explain the operating principle of power and enerry measurement
co4 | Cwutline the principles of operation ufﬂnm:lic McASUrement systems
0 5 | Deseribe the operating principle of DC and AC bndges, transducershased svsiems,

CO 6 | Understand the operating prineiples of baswe butlding blocks of digital systems,
recording and display umts

Muapping of course outeomes with program oulcomes

PO | PFO2 (| PO3 | PO4 | POS [POG |POT |[POS POY [POTD |POIL PO
Col i I = = . - - - = - : C
Co2 3 I - -

Co3 3 | - = 5 = =

4 3 - - - - > - - * - -
CO S 3 - - = I - i - . 7
0 3 - - = 2 = = - E 7

Assessment Pattern

Total Marks CIE marks ESE marks ESE Duration

150 0 100 {13 Hrs

Continuous Assessment Tesis

Bloom's Category End Semester Examination

| 2
Remember | 13 20 30
Understand 20 20 50
Apply 15 10 20
Analyse
Evaluate

Create
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End Semester Examination Pattern : There will be two parts; Part A and Part B. Part A
contain 10 questions with 2 questions from each
module, having 3 marks for each question.
Students should answer all questions, Part B
containg 2 questions from cach module of which
student should answer any one. Each guestion can
have maximum 2 sub-divisions and carry 14
marks

Cowurse Level Assessment Questions
Course Outeome 1 (COT1)

1. Explain static characienstics of measuring systems,
2. Problems related to measurement errors.
3, Conecept of calibration of measuring instruments

Course Outcome 2 (CO2):

|, Explain the construction and working indicating Instruments.
2. Problems related to extension of range of meters

Course Outeome J{C03):

. Dweseribe the principle of operation and construction of energy meter
2. Describe the principle of operation and construction: of wattméter
3. Problems related 1o two and three watmeter method of power measurement,

Course Outcome 4 (CO4):

1. Explain the principle of operation of ballistic galvanometer.
2. Describe the procedure for plotting the:B-<H curve of a magnetic specimen.

Course Outesme 5 (CO3):

Explain classification of Transducers

Measurement of frequency using Wien bridge.

Explain the operation of basic ac/dc bridges

ustrute the pnnciple of temperature measurement using thermocouple.

o gy =

Course Outcome 6 (CO6);
. Block diagram of DMM, CRO, DSO, PMU

1
2. Baswe wdeas on simulaion soffwares and vortual imstromentation,
3. Explain the operation of basic ac/de bridges



Model Question paper
QPCODE: PAGES:3

Reg.No:

Name :

APJABDULKALAMTECHNOLOGICALUNIVERSITY THIRD
SEMESTERB.TECHDEGREEEXAMINATION,
MONTH &YEAR

Course Code: EET 203

Course Mame: Measurements and Instromentation

Max. Marks: 100 Druraiion: 3Hours
PART A

Answer all Questions, Each question carries 3 Marks

I. “What are the different standards of measurement?

2. State and briefly explain the classification of electncal measuring instruments.
3. What are the special fesitures incorparated in low power factor wattmeter?

4. Write short note on three phase energy meter.

5. Describe the working of hall effect senzors,

6. With the help of a dingram indicate the calibration of wattmeter using DC
potentiometer.

7. Duseribe the method of determination of BH curve of a magnetic matenal,
K. What are the main requirements in magnetic measurements?
9. Expluin braefly about digiial voltmeter

10, What is lissajouspattern. Indicare the factors on which shape of these figures
depends.

(10x3=30)
PART B

Answer any one full guestion from each module. Each gquestion carries 14 Marks
Module 1

1. (a) Explain the essentials of indicating instruments and what are the different
methods of producing controlling torque in an analog instrument? 6)



(b) Explain with the help of neat éketches, the ‘construction and vs?orkin'g of attraction

type moving iron instruments. Give the equation for torque of the MI instrument
and the merits and demerits. 8)

2. (a) Discuss different types of damping. What is the necessity of damping and how
damping is provided in PMMC instrument? )

{b) A moving coil ammeter has fixed shunt of 0.01£2. With a coil resistance of 750L2
and a voltage drop of S00mY across it, the full scale deflection 15 obtained. (1)
Calculate gurrent through shunt (2) Calculate resistance of meter to give full
scale deflection if shunted current 15 604, (1]

Maodule 2

3. (o) Denve the expression for transformation rano and phise angle of a current
transformer using its equivalent circuit and phasor diapram. (14)
4. {a} Explain the construction and operation of dynamometer type wattmeter.  (7)

{b) With a neat block diagram, explain the working of electronic energy meter.
What are its merits compared 1o mduction type energy meter. (7)

Module 3 _
3. {a) Draw the ¢ircuit and phasor diagram of schering bridge for the measurcment of
capacitance, Derive the expression for the unknown capacitance.{10)

ib) Explain loss of charge method for the measurement of high resistance.  (4)

6. (a) Explain with the help of neat connéction diagram how yvou would determine the
valug of low resistance by kelvin’s double bridge methed. Derive the formula

T (7
(b} Deseribe the method of measurement of earth resistance and what are the
factors which affect the value of carth resistance? i7)
Module 4
7. {(a)Explain the method of measurement of permeability. (5)
ib) What 15 the principle of temperature measurement using thermistors and
compare temperature measurement using RTD and thermistor. {9
B. {a) Explmn the working of flux metern i)

{b) What is a Llyod- Fisher square. Explain the measurement of iron losses in a
magnetic material employing Llyod- Fisher square using wattmeter method.

(RLLY



Module 5
9. (a) With the help of a neat sketch explain the working of LVDT. Also draw its
characteristics. 6)

(b) Explain how CRO can be used to measure the frequency and phase angle. (8)
10. (a) How strain is measured using strain gauge. (4)
(b} With a neat dingram, explain the working ol a digital storage oscillscope.
{10y
{ 14x5=T11)
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Syllabus

Module 1
Measurement standards—Errors-Types of Errors- Statistics of errors, Need for calibration.

Clazsification of instrumenis, secondary instruments-indicating, miegratimg and recording-
operating forces - essentials of indwating instruments - deflecting, damping, controlling
orgues,

Ammeters and voltmeters - moving coil, moving iron, constructional details and operation,
principles shunts and multipliers - exiension of range.
Maodule 2

Measurement of power: Dynamometer type wWiltmeler -Construgtion and working - 3-
phase powel measurement-Low Powerfactor wattmelers.

Measurement of energy: Induction type watt-hour meters- Single phase energy meter -
comstruction and working, two element three phase energy meters,

Digital Energvmeters -Time of Day(TOD) and Smant metering {description only).

Current transformers and potential transformers — principle of working -ratio and phase
angle errors.

Extension of mnge using mstrument transformers, Hall ¢ ffect multipliers,

Muodule 3

Classification, measurement of Jow, medium and high resistance- Ammeter voltmeter
method{for low and medium resistange  measurements)-Kelvin's  double  bridge-

Wheatstones bridge- loss of charge method, measurement of earth resistance.

Measurement  of self  inductance-Maxwell’s Inductince  bridge, Measurement  of
cupacitance —Schermg's, Measurement of frequency-Wien's bndge.

Calibration of Ammeter, Volimeter and Wathmeter using DC polentiomefers
High voltage and ligh current in DC measurements- voltmeters, Sphere gaps, DC Hall
effect sensors,

Maodule 4

Mapgnetic Measurements: Measurement of Mux and permeability - fux meter, BH curve
and permeability measurement - hysteresis  measurement- ballistic galvanometer
principle- determination of BH eurve - hysteresis loop. Lloyd Fisher square
measurement of iron losses,

Measurement luminous intensity-Photoconductive Transducers-Photovoeltaic cells

Temperature sensors-Resistance temperature detectors-negative lemperaiure coelTicien
Thermistors-thermocouples-silicon temperature sensors.
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Module 5

Transducers - Definition and classification. LVDT, Electromagnetic and Ultrasonic flow
meters, Piezoelectric transducers-modes of operation-force transducer, Load cell, Strain

gauge,

Oscilloscopes- Pnncipal of operation of general purpose CRO-basics of vertical and
horizontal  deflection  svetem. sweep penernior ofe. DSOCharsctéristics-Probes  and
Probung technigues,

Digital voluneters and frequency meters using electronic. counters, DMM, Clamp on
meters.

Phasor Measurement Umit (PMU} {desenption only )

Introduction to Virual Instrumiemtation systems- Simulation software's (description only)

Text Books

2%
'

e L

Sawhney A K., A course m Electrical and Electronic Measurements &
instrumentation, DhanpatRai.

1. B. Gupta, A course in Electnical & Electronic Measurement & Instrumentation., &
K Katariad Sons

Ealsi H. 5., Electronic [nstrumentanon, 3¢, Tata MoGraw Hill. New Delhi, 2012

5 Tumanski, Principles of clectrical measurement, Tavlor & Francis,

Devid A Bell, Electronie Instrumentation and Measurements, 3/e, Ooford

Reference Bonks

|5

th

. Golding E.W_, Electrical Measurements & Measuring Instruments, Wheeler Pub.

Cooper W.D., Modem Electronics Instrumentation, Prentice Hall of India

Stout M.B,, Basic Electrical Measurements, Prentice Hall

Oliver & Cage, Electronic Measurements & [nstrumentation, McGraw Hill

E.0 Docbelin and DN Manik, Docbelin’s Measurcments Systems, sixth cdition,
MeGrow Hill Edueation (India) Pvt. Lid.

F.Purkait. B.Biswas, 5.Das and C. Koley, Elecincal and Electronics Measurements
and Instrumentation, MeGraw Hill Bduwcateon (Indsa) Py Lid. 2013



Course Contents and Lecture Schedule

IONICS ENGIMEI

Module

Topic coverage

No. of
| Lectures

No of hours

Cieneral principles of measurements and classification of meters

Measurement standondsEBrrors-Types of Emors- Slatistics .

of errdrs. Meed for calibration.

Classification  of instruments, secondary instruments—
indicating, infegrating and recording- operating forces -

Essentials of indicating instrumicnts - deflecting, damping,
controlling torgues.

Ammeters and voltmeters - moving coil, moving iron,
constructional details and operation, principles shunts and
multipliers — extension of range.

Measurement of Resistance, Power and Energy

Measurement of power: Dynamomeler fype wallmeler —
Construction und working - 3-phase power measurement-
Low Powerfactorwanmeters,

Measurement of energy: Induction type watt-hour meters-
Single phase emergy meter — construction and working,
two element three phase energy meters, Digital
Energymeters - Time of Day (TOD) and Smart metering
(descriptiononly).

Current transformers and potential transformers — principle

of working -ratio and phase angle errors.
Extension of range using instrument transformers, Hall
effect multipliers.

3.1

32

33

Measurement of cireuit parameters using bridges;, High voltage

and high current measurements

Classification of resistance, low. resistance, Ammeter
voltmeter method, Kelvin's double bridge

Mcdium resistance- Ammeter voltmeter method -
Wheatstones bridge

High resistance- loss of charge method- measurement of
carth resistance.

blcasurement of sclf induttam::-l';-‘laxwull"s. Inductance |

bridgeMeasurement of capacitance-Schering’'s  bridge
Measurement of frequency-Wien's bridge.

Calibration of Ammeter, Voltmeter and Wattmeter using
[ potentiometers.

i

fod

34

High voltage and high current in DC measurements-
voltmeters, Sphere gaps, DC Hall effect sensors.
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Magnetic, Lumen and Temperature Measurements

Measurement of flux and permeability - flux meter, BH
curve and permeabilitv measurement - hvsteresis
IMCASUrCIECN

Ballistc galvanometer — principle- determunation of BH
curve ~ hysteresis loop, Lloyd Fisher square - incasuieméinl
of iron losses,

[

4.3

4.4

Measurement luminous wtensity-Photoconductive
Transducers-Photovoltaie cells

Temperature  sensors-Resistance temperature detectors-
negative temperature coefficient Thermistors-
thermocouples-silicon temporature sensors.

Transducers and Digital instruments including modern recording

and displaying instruments

3.1

Transducers - Definition and  classificanon.  LVDT,
Electromagnetic and Ultrasonic flow meters, Piezoclectric
transducers-modes of operation-force  transdocer, Load
cell, Strain gauge.

Oscillosgopes- Prancipal of operation of general purpose
CRO-basics of vertion! and honzontal deflection system,
sweep generalor elc.

DSO-Characteristics-Probes and Probing techniques.

53

Digital voltmeters and frequency meters using electronic
counters, MM, Clamp on meters,

54

Phazor Measurement Unit (PMU) (description only).
[atroduction o Wirual Instrumentation - systems-
Simulation software's (description only)

r'i' 3
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CODE COURSE NAME CATEGORY

L |T

P

CREDIT

EET205 | ANALOG ELECTRONICS PCC

3

4

Prerequisite: Fundamentals of Electronics and semiconductor devices

COr 1 | Design binsing scheme for transistor circuits.

CO 2 | Model BIT and FET amplifier circuits.

apphcalions.

CO 3 | Identify a power amplifiec with appropnate - spegifications  for | electronic  ¢ircuit

CO 4 | Describe the operation of escillator circuits using BIT.

CO 5 | Explamn the basic concepts of Opemtional amplified OPAMEP)

CO 6 | Design and developvarious OPAMP application circuits.

Mapping of course outcomes with program outcomes

Ml POE | MY | PO4 | POS | MG | BT | POR | PO | POODD H‘lll-l‘ﬁ
co1| 2 2 2
co:| 2 2 2
03 1 2 ]
04| 2 2 2 ]
C0s 1 2
cO6| 2 2 2

Assessment Pattern

Bloom®s Caregary

. Continuons Assessment Tests

Fuil Semester Exnmination

1 2
Remember 11 1k [ 1H]
Understand 1] 20 S0
Apply 20 i 20 40
Analyse - | -
Evalumte X l
Create = i

End Semester Examination Pattern

: There will be two parts; Part A and Pant B. Part A contain 10

guestions with 2 guestions from each module, having 3 marks for
each guestion, Students should answer all questions. Part B
contains 2 guestions from cach module of which student should
onswer any one. Eoch question can have maximum 2 sub-

divisions and carry 14 marks.
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Course Level Assessment Questions

Course Outcome 1 (CO1):
1. Discuss the different types of biasing methods.( K1,K2)
2. Comment on the effect of Bandwidth and slew rate in Op-amp performance.
3. Draw the Small signal equavalent of differentiol amphfier and denve the equations for
[nput resistance, Voltape gain, CMER.
Course Uuteame 2 ((02):
I. Analyse JFET and MOSFET characteristics.
1. Choose a power amplifier with ‘appropnate specifications for eleetronic circoit
applications,
List the featurcs of Instrumentation amplifier.
4. What are the various op-amp feedback configurations? Explain each.

Explamn the following op-amp circuis with neat sketches also find the output voltage
equations

a.  Summing amplifiers
b. Scaling amplifiers
¢, Averaging amplifiers
Course Duteome J(C03):
| Discuss the different feedback topologies.
Analyse the properties of an ideal op-amp.

Describe the working of Voltage o corrent converter USing op-amp,

- R

Draw the eircuit diggrams for Log and antilog amplifier and obtain its output
qulﬂ‘lH'lT!l!-i.

LA

With necessary waveforms and neal diapgram explam the working of Schimitt Trigger.
6, Design a Wein Bridge oscillator for a gain of 3 and oscillating frequency of 2kHz.

Course Outeome 4 (CO4):

I. Daw the Small siznal equivalent of differential amplifier and derive the equations for
Inpur resistance, Voltage gain, CMER. (K1, K2)

2. Design various basic op-amp circuits. (K.2)

Expluin the followimng op-amp cireuits with neat sketches also find the output voltage
equalions

#. Summing amplifiers
b. Scaling amplifiers(K2,K3)



Course Outcome 5 (COS):
1. Generate different desired waveforms using op-amp.( K2,K3)
2. Draw the internal block diagram of 555 Timer IC and explain.(K1)
3. Realise multivibrators using 555 IC. (K2,K3)

Course (hoteome 6 (OO
. Design and set up an opamp integrator circoit and plot the input and outpot
wavelorms.(K3)
2. Explain the working of a ramp generator circuit ssing opamp.(K2)



Model Question paper

Reg No.:

Name:

I. e |

PAGES: 2

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITYTHIRD SEMESTER

B.TECH DEGREE EXAMINATION,

AMONTH AND YEAR
Course Code: EET2HIS
Course Name: ANALOG ELECTRONICS

Max. Muorks: 100 Duration: 3 Howrs

{5

11.

PART A

Answer all questions, cach carries 3 marks

With neat diagrams explain DC load lines in transistor, What is the sigmificance of ©)
pomt?

Drow and exploan the h parameter small signal low frequency model for BIT.

Explain the construction and operation of Enhancement type metal oxide
semiconductor FET with neat diagrams,

Explain the drain characteristics of JFET and mark the pinch-off voltage

Dhscuss the advantages of negative feedback amplifer.

State and explan Barkhaosen’s eritenion of escillation.

Compare the [deal and Practical charactenstics ol an op-amp

Design a three input summing amphifier using op-amp having gains 2, 3and 5
regpectively for each input

Show the circut disgram of an [deal Differentiator using op-amp with corresponding
input and outpul wavelorn.

Explain the operation of & square waye generator using op-amp.

PART B

Answeranvonefullguestionfromeachmoduole. Eachquestioncarrie
s14 Marks

Modulel

Design a voltage divider bias circuit to operate from a 18V supply in which bias
conditions are to be Vcg=V=6V and Ic=1.5mA. =90. Also calculate the stability
factor S. 14)



12. A CE amplifier has the h-parameters-given-by hie= 1000 hye ——-;-2_.?‘1192‘!,_- :hfeF__‘SIQ, NEERING
hge= 25uQ. If both the load and source resistances are 1kQ, determine the a) current
gain and b) voltage gain. (14)

Module 2

13, {a) Sketch the frequency response curve of RO coupled amplifier and dizcuss

mgihods o improve gain bandwidth product (7

b} List the four parameters of JFET. Also obtain the mathematical expression for
transconductance. (7

14, {a) How a JFET common drmn amplifier i8 deésigned using voltage divider buasing?
(5)

{b)Which are the internal capacitances of a BITY How these are incorporated in the
high frequency hybid pi model of BIT? (%)

Module 3

[5. Drefine conversion efficiency of power amplifier, Prove that the maximum conversion

efficiency of a series fed class A amplifier is 25%. i14)
16, With neat eircuit diagrams, explain the working of 4 two-stape RC coupled amplifier
and derve the output relation of cach stage. (14)
Maodule 4
I7. How do the epen-loop voltage gain and closed loop vollage gain of on op-amp
differ? What is the limiting value of output voltage of op amp circut? (14)
18, {a) An inputof 3Y 13 fed o the pon invertmg wominal of an op=amp. The amplifier
has =10k} and R~10k02 Find the output voltage. ()]
(b} Explain briefly about the following (1) CMRE (i1} Slew Rate (7
Muoduly 5
19, {a) What 15 the significance of UTP and LTP in Schmitt trigger eircuts? (M
{b)} What is a zero crossing detector? (7N
20, {a) Explain the functional blogk diagram of Timer 1555, (7

{b) Design an astablemultivibrator using 555 Timer for an output wave of 63% duty
ratio at |kHz frequency. (7
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Syllabus

Module 1

Bipolar Junction Transistors: Review of BJT characteristics- Operating point of BJT —
Factors affecting stability of Q point. DC Biasing—Biasing circuits: fixed bias, collector to
base bias, voltage divider bias, role of emiller resistance m bias stabilisation, Stability
factor (Derivation of stability factors for Voltage Divider Biasing ondy). Numericol
problems, Bias ¢compensation using dibde and thermuisior,

BIT Model- h-parameter model of BIT in CE configuration. Small signal low frequency
ac equivalemt  eircuit of CF amplifier —Role of coupling capacitors and emitter bypass
capacitor. Calculation of amplifier gains and impedances using h parameter equivalent
circuit

Murdule 2

Ficld Effect Transistors: Review of JFET and MOSFET{enhancement mode only)
construction, working and charectenistics- JFET common drain amphifier-Design wsing
voltage divider biasing.

Frequency response of Amplifiers: Internal Capacitances at high frequendy operations
of BJT- Hybrid Pi model of BIT. Low and high frequency response of Common
Ernmtter amplifier. Frequency response of CE amplitier, Gain bandwidth product.

Muodule 3

Multistage amplifiers: Direct, RC, transtormer coupled Amplifiers, Applications.

Power amplifiers using BJT: Class A, Class B, Class AB, Class C and Class [0
Conversion efficiency — dervation(Class A and Class B). Distortion in power
amplifiers. Feedback in Amplifiers-Effoct of positive and negative feedbacks.
Crscillators:Barkhagsensentenion—

R Coscillators{ RCPhaseshiftoseillatorand WeinBrdgeoscillator) —LC  oscitlators{Hartley
and Colpitt s} Derivation of frequency of oscillation- Crystal oscillator.

Muodule 4
Orpemational Amplifiers: Fundamenial differential amphfser- Modes of operation.

Propertics of ideal and practical Op-amp - Gain, CMRE and Slew rate. Parameters of a
typical Op-amp 1C 741,

Orpen loop and Closed loop Configurations-Concept of virtual short. Negative feedback
in Op-gmps. loverting and non- myerting amplifier circuits. Summing and difference
amplifiers, Instrumentation amplifier.

Module 5

OP-AMP Circuits: Differentiator and Integrator circuits-practical circuits — Design —
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Comparators: Zero crossing and voltage level detectors, Schmitt trigger. Comparator IC:
LM311.

Wave form generation using Op-Amps: Square, triangular and ramp generator
circuits using Op-Amp- Effect of slew rate on waveform generation.

Timer 3351C: Intemal dispram of 3351C-Astable and Monostable multi-vibrators using
533 IC.

Text Bookx

el

i

4

Bell D A Electronic Devices and Cirguits, Prentice Hall oflndia, 2007,

Malvino A, and D, 1. Bates, Electronic PrinciplesTie, Tata McGraw Hill, 2010
Bowvlestad R L, and L. Nasbelsky.Electromie Devices and CircuifTheory, [e,
PearsonBEducation India, 20009

Choudhury R, LinearIntegrated Circuits, New Agelnicmational Publishers, 20K,

Reference Books

Ftovd T.L., Fundamentals of Analog Circuits,, Pearson Education, 2012

Robert T, Paynter and John Clemons. Paymter's Introductory electronic devices &
circuits, Prentice Hall Career & Technology, New Jersey.

Miliman X, and C. C. Halkias, Integrated Electromics: Analog and Digatal Circuits
andsystems, Tata MeGraw-Hill, 2000

6. Streetman B, G and 5. Banerjee,Solid State Electromic Devices, Pearson Education

Asim, 06,

7. Gayakward B0 A Op-Amps and Lincarlntegrated Cireuits, PHILeaming Pyt Lid. |

2012,
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Course Contents and Lecture Schedule

amplifiers.

. No. of
No Topic Lectures
1 10
I Bipelar Junction Transistors: Review of BJT characteristics 1
1.2 | Operating point of BJT — Factars affecting 'smhi-ii'r}' of Q point. 1
1.3 | Biasing circuits: fixed bias, collector to base bias, voltage divider | 4
bias. role of emitter resistance in bias stabilisation. Stability facgor
[ Derivation of stability factors for Valtage Divider Biasing only).
Numerical problems.
1.4 | Bias compensation using diode and thermastor. |
1.5 BIT Model- h-parameter model of BJT in CE configuration. Small I
signal low frequency ac equivalent cireuit of CE amplifier
1.6 | Roleof coupling capacitors and emitier bypass capacitor. 1
1.7 | Calculation of amplifier gains and impedances using b parameter I
equivalent cincuit.
2 8
2.1 Field Effect Transistors! Review of JFET and MOSFET 2
(enhancement mode)-construction, working and charactenistcs
22 | JFET common drain amplifier-Design using  voltage  divider 1
hiasing
2.3 | FET as switch and voltage controlled resistance. I
24 Frequency response of Amplificrs: Intemal Capacitances at high 3
frequency operations of BJT- Hybrid Pi model of BIT, Low and
high frequency response of Common Emitter amplifier
25 Frequency response of CE amplificr, Gain bandwidth product |
3 9
3l Multtstage amplhifiens: Direct, RC, Applivations |
3.2 | Transformer coupled Amplifiers, Applications. 1
3.3 | Derivation of conversion efficiency of Class A and Class B 2
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multi-wibrators using 555 1C,

3.4 | Class AB, Class C and Class D amplifiers. Distortion in power 2
amplifiers(Class A, Class B, Class AB, Class C and Class D)
3.5 | Oscillators: Barkhausen’s criterion—RC oscillators (RC Phase shift 2
oscillator and Wein Bridge oscillator) Derivation of frequency of
oscillation
346 | LC oseillators (Hartley and Colpit’s) - Detivation of frequency of
oscillation= Crystal oscillator,
4 n
4.1 Operational Amplifiers: Fundamenital differential smplifier- Modes 2
of operation,
4.2 | Properties of ideal and practical Op-amp - Gain, CMRR and Slew 3
rate. Parameters of o typical Op-amp 1C 741,
41 | Open loop and Closed loop Configurations-Concept of virtual 2
short,
44 | Negative feedback m Op-amps. 1
4.5 Inverting and non- hwﬂﬁng-anmlit?:r CIrCLILS I
4.6 | Sunuming and ditference amplifiers, Instrumentation amplificr, I
5 8
5.1 OP-AMP Circuits: Differentiator and Integrator circuits-practical |
circurts = Design
52 Comparators: Zero crossing and voltage level detectors, Schmitt 2
trigger. Comparator 1C: LM311.
53 Wave form generation using Op-Amps: Sguare, tnianguiar
und ramp genermator circuits using Op-Amp- Effect of slew rate on 5
wivelorm generalion.
54 | Timer 3551C; Internal diagram of 5551C-Astable and Monostable 3




AND E

CODE COURSE NAME CATEGORY |L | T | P | CREDIT
CIRCUITS AND
EEL201 PCC 003 2
0 MEASUREMENTS LAB
Preamble This laboratery course is designed (o frain the students o Familianze
and practice various measuring instruments and different transducers
for measurement of physical parameters, | Sudents: will also be
miroduced o a teim working envitontment where they develop the
negessary skills for planning, preparing. and implementing basic
mstrimentolion sysiems
Prerequisite i Basio Elcctrical Engineenng

Course Outeomes : Afier the completion of the course the student will be able to

0 1 | Analyse voltage current relations of ELC circuits
CO 2 | Verify DO network theorems by sefting up various electnic circuits
CO 3 | Measure power in a single and three phase circuils by varions methods
04 Calibrate various meters used in electrical wValems
CO 5 | Determine magnetic charactenstics of different electrical devices
OO0 6 | Analyse the characteristics of various fypes of transducer systems
007 | Determine electrical parumeters using various bridges
CO R |Analyse the performance of vanous electromic devices for an instrumentation
systems and, to develop the team management and documentation capabiliticos.

Mapping of conrse oufeomes with program outcomes

ASSESSMENT PATTERN:

Mark distribution:

T~ PO1|PO2 PO3|PO4[POS POG POT|POS | POY (PO 10/PO 11)PO 12
co1 3 3 | 2 | 2 3
coz2| 3 3 : - . : = 2 _ = | 3
o3| 3 BRIl L. - | 2| - | 3
co4| 3 | NSRRI h pediging T | | = | 3
cos| 3 | el | -l - (Vo | - | 3
CO6| 3 3 2 - - - 2 | 3
co7| 3 | 3 NGRS ; - | 2 3
cos| 3 | 3 | SHEERN2 PO = | SAEEERE

Total Marks CIE marks | ESE marks ESE Duration
150 75 15 3 hours
Continuous Internal Evaluation (CIE) Pattern:
Attendance | Regular Lab work | Internal Test | Course Project Total
15 30 25 5 75

Internal Test Evaluation (Immediately before the second series test)



HUMANITIES

CODE
MCN201

SUSTAINABLE ENGINEERING

CATEGORY | L | T

P

CREDIT

0

NIL

Preamble: Objective of this course is to inculcate in students an awareness of environmental issues and the
global initiatives towards attaining sustainability. The student should realize the potential of technology in
bringing in sustainable practices.

Prerequisite: NIL

Course Outcomes: After the completion of the course the student will be able to

Cco1

Understand the relevance and the concept of sustainability and the global initiatives in this
direction

CO2

solutions

Explain the different types of environmental pollution problems and their sustainable

CO3

Discuss the environmental regulations and standards

CO 4

Outline the concepts related to conventional and non-conventional energy

CO 5

Demonstrate the broad perspective of sustainable practices by utilizing engineering
knowledge and principles

Mapping of course outcomes with program outcomes

PO1 | PO2 | PO3|PO4 | POS|PO6|PO7|POS8| PO9 | PO PO PO

10 11 12
CO1 2 3 2
CO2 2 3 2
CO3 2 3 2
CO 4 2 3 2
CO5 2 3 2

Assessment Pattern

Mark distribution

Bloom’s Category

Continuous Assessment Tests

End Semester Examination

1 2
Remember 20 20 40
Understand 20 20 40
Apply 10 10 20
Analyse
Evaluate
Create

Continuous Internal Evaluation Pattern:

Attendance

Continuous Assessment Test (2 numbers)
Assignment/Quiz/Course project

: 10 marks
: 25 marks
: 15 marks

End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A contain 10 questions with 2
questions from each module, having 3 marks for each question. Students should answer all questions. Part B contains 2
questions from each module of which student should answer any one. Each question can have maximum 2 sub-divisions

and carry 14 marks.
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Total Marks CIE ESE ESE Duration

150 50 100 3 hours

Course Level Assessment Questions

Course Outcome 1 (CO1): Understand the relevance and the concept of sustainability and the global initiatives in this
direction

1. Explain with an example a technology that has contributed positively to sustainable development.
2. Write a note on Millennium Development Goals.

Course Outcome 2 (CO2): Explain the different types of environmental pollution problems and their sustainable
solutions

1. Explain the 3R concept in solid waste management?
2. Write a note on any one environmental pollution problem and suggest a sustainable solution.

3. In the absence of green house effect the surface temperature of earth would not have been suitable for survival
of life on earth. Comment on this statement.

Course Outcome 3(CO3): Discuss the environmental regulations and standards
1. Ilustrate Life Cycle Analysis with an example of your choice.

2. “Nature is the most successful designer and the most brilliant engineer that has ever evolved”. Discuss.

Course Outcome 4 (CO4): Outline the concepts related to conventional and non-conventional energy
1. Suggest a sustainable system to generate hot water in a residential building in tropical climate.

2. Enumerate the impacts of biomass energy on the environment.

Course Outcome 5 (COS5): Demonstrate the broad perspective of sustainable practices by utilizing engineering
knowledge and principles

1. Suggest suitable measures to make the conveyance facilities used by your institution sustainable.
Model Question paper
Part A
(Answer all questions. Each question carries 3 marks each)
1. Define sustainable development.
2. Write a short note on Millennium Development Goals.
3. Describe carbon credit.
4. Give an account of climate change and its effect on environment.
5. Describe biomimicry? Give two examples.
6. Explain the basic concept of Life Cycle Assessment.

7. Name three renewable energy sources.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

HUMANITIES

Mention some of the disadvantages of wind energy.

Enlist some of the features of sustainable habitat.

Explain green engineering.

Part B
(Answer one question from each module. Each question carries 14 marks)

Discuss the evolution of the concept of sustainability. Comment on its relevance in the modern world.
OR

Explain Clean Development Mechanism.

Explain the common sources of water pollution and its harmful effects.
OR

Give an account of solid waste management in cities.

Explain the different steps involved in the conduct of Environmental Impact Assessment.
OR

Suggest some methods to create public awareness on environmental issues.

Comment on the statement, “Almost all energy that man uses comes from the Sun”.
OR

Write notes on:

a. Land degradation due to water logging.
b. Over exploitation of water.

Discuss the elements related to sustainable urbanisation.

OR

Discuss any three methods by which you can increase energy efficiency in buildings.



HUMANITIES
Syllabus

Sustainability- need and concept, technology and sustainable development-Natural resources and their pollution, Carbon
credits, Zero waste concept. Life Cycle Analysis, Environmental Impact Assessment studies, Sustainable habitat, Green
buildings, green materials, Energy, Conventional and renewable sources, Sustainable urbanization, Industrial Ecology.

Module 1

Sustainability: Introduction, concept, evolution of the concept; Social, environmental and economic sustainability
concepts; Sustainable development, Nexus between Technology and Sustainable development; Millennium Development
Goals (MDGs) and Sustainable Development Goals (SDGs), Clean Development Mechanism (CDM).

Module 2

Environmental Pollution: Air Pollution and its effects, Water pollution and its sources, Zero waste concept and 3 R
concepts in solid waste management; Greenhouse effect, Global warming, Climate change, Ozone layer depletion,
Carbon credits, carbon trading and carbon foot print, legal provisions for environmental protection.

Module 3

Environmental management standards: ISO 14001:2015 frame work and benefits, Scope and goal of Life Cycle Analysis
(LCA), Circular economy, Bio-mimicking, Environment Impact Assessment (EIA), Industrial ecology and industrial
symbiosis.

Module 4

Resources and its utilisation: Basic concepts of Conventional and non-conventional energy, General idea about solar
energy, Fuel cells, Wind energy, Small hydro plants, bio-fuels, Energy derived from oceans and Geothermal energy.

Module 5

Sustainability practices: Basic concept of sustainable habitat, Methods for increasing energy efficiency in buildings,
Green Engineering, Sustainable Urbanisation, Sustainable cities, Sustainable transport.

Reference Books

1. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case Studies, Prentice Hall.
2. Bradley. A.S; Adebayo,A.O., Maria, P. Engineering applications in sustainable design and development,
Cengage learning

3. Environment Impact Assessment Guidelines, Notification of Government of India, 2006

4. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication, London, 1998

5.ECBC Code 2007, Bureau of Energy Efficiency, New Delhi Bureau of Energy Efficiency Publications-Rating
System, TERI Publications - GRIHA Rating System

6.Ni bin Chang, Systems Analysis for Sustainable Engineering: Theory and Applications, McGraw-Hill
Professional.

7. Twidell, J. W. and Weir, A. D., Renewable Energy Resources, English Language Book Society (ELBS).

8. Purohit, S. S., Green Technology - An approach for sustainable environment, Agrobios Publication



Course Contents and Lecture Schedule

HUMANITIES

No Topic No. of Lectures
1 Sustainability
1.1 Introduction, concept, evolution of the concept 1
1.2 Social, environmental and economic sustainability concepts 1
1.3 Sustainable development, Nexus between Technology and Sustainable | 1
development
1.4 Millennium Development Goals (MDGs) and Sustainable Development Goals | 1
(SDGs)
1.5 Clean Development Mechanism (CDM) 1
2 Environmental Pollution
2.1 Air Pollution and its effects 1
2.2 Water pollution and its sources 1
23 Zero waste concept and 3 R concepts in solid waste management 1
24 Greenhouse effect, Global warming, Climate change, Ozone layer depletion 1
2.5 Carbon credits, carbon trading and carbon foot print. 1
2.6 Legal provisions for environmental protection. 1
3 Environmental management standards
3.1 Environmental management standards 1
32 ISO 14001:2015 frame work and benefits 1
33 Scope and Goal of Life Cycle Analysis (LCA) 1
3.4 Circular economy, Bio-mimicking 1
3.5 Environment Impact Assessment (EIA) 1
3.6 Industrial Ecology, Industrial Symbiosis 1
4 Resources and its utilisation
4.1 Basic concepts of Conventional and non-conventional energy 1
4.2 General idea about solar energy, Fuel cells 1
4.3 Wind energy, Small hydro plants, bio-fuels 1
4.4 Energy derived from oceans and Geothermal energy 1
5 Sustainability Practices
5.1 Basic concept of sustainable habitat 1
5.2 Methods for increasing energy efficiency of buildings 1
53 Green Engineering 1
5.4 Sustainable Urbanisation, Sustainable cities, Sustainable transport 1
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Code.

Course Name

L T P | Hrs| Credit

HUT 200

Professional Ethics

2 0 0 2 2

Preamble;:To enable students to create awareness on ethics and human values.

Prerequisite: Nil

Course Outcomes: After the completion of the course the student will be able to

CO 1 | Understand the core values that shape the ethical behaviour of a professional.

CO 2 | Adopt a good character and follow an ethical life.

COo3

Explain the role and responsibility in technological development by keeping personal ethics
and legal ethics.

CO 4 Solve moral and ethical problems through exploration and assessment by established
experiments.

CO5

Apply the knowledge of human values and social values to contemporary ethical values and
global issues.

Mapping of course outcomes with program outcomes

PO |[PO2 | PO3 | PO4 | POS | POG6|PO7 | PO PO9 | PO1 | PO1 | PO1
1 0 1 2
CO1 2 P
CO2 2 2
CO3 3 /)
CO4 3 2
CO5 3 2

Assessment Pattern

Bloom’s category

Continuous Assessment Tests

End Semester Exam

1 2
Remember 13 13 30
Understood 20 20 40
Apply 155 5 30
Mark distribution
;zi‘:s CIE | ESE | ESE Duration
150 50 100 3 hours




Continuous Internal Evaluation Pattern:

Attendance : 10 marks
Continuous Assessment Tests (2 Nos) ;25 marks
Assignments/Quiz : 15 marks

HUMANITIES

End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A contains 10 questions
with 2 questions from each module, having 3 marks for each question. Students should answer all questions.
Part B contains 2 questions from each module of which student should answer any one. Each question can have

maximum 2 sub-divisions and carry 14 marks.

Course Level Assessment Questions

Course Outcome 1 (CO1):
1. Define integrity and point out ethical values.
2. Describe the qualities required to live a peaceful life.

3. Explain the role of engineers in modern society.

Course Outcome 2 (CO2)

1. Derive the codes of ethics.

2. Differentiate consensus and controversy.

3. Discuss in detail about character and confidence.

Course Outcome 3(CO3):

1. Explain the role of professional’s ethics in technological development.
2. Distinguish between self interest and conflicts of interest.

3. Review on industrial standards and legal ethics.

Course Outcome 4 (CO4):

1. Illustrate the role of engineers as experimenters.

2. Interpret the terms safety and risk.

3. Show how the occupational crimes are resolved by keeping the rights of employees.

Course Outcome 5 (COS5):

1. Exemplify the engineers as managers.

2. Investigate the causes and effects of acid rain with a case study.

3. Explorate the need of environmental ethics in technological development.



QP CODE: Reg No:

HUMANITIES
Model Question paper

PAGES:3 Name :

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY THIRD/FOURTH SEMESTER

B.TECH DEGREE EXAMINATION, MONTH & YEAR

Course Code: HUT 200
Course Name: PROFESSIONAL ETHICS

Max. Marks: 100 Duration: 3 Hours

8.

9.

(2019-Scheme)
PART A
(Answer all questions, each question carries 3 marks)
Define empathy and honesty.
Briefly explain about morals, values and ethics.
Interpret the two forms of self-respect.
List out the models of professional roles.
Indicate the advantages of using standards.
Point out the conditions required to define a valid consent?
Identify the conflicts of interests with an example?
Recall confidentiality.

Conclude the features of biometric ethics.

10. Name any three professional societies and their role relevant to engineers.

11.

(10x3 = 30 marks)
PART B
(Answer one full question from each module, each question carries 14 marks)
MODULE I

a) Classify the relationship between ethical values and law?
b) Compare between caring and sharing. (10+4 = 14 marks)

Or

12. a) Exemplify a comprehensive review about integrity and respect for others.



HUMANITIES

b) Discuss about co-operation and commitment. (8+6 = 14 marks)
MODULE 11
13.a) Explain the three main levels of moral developments, deviced by Kohlberg.
b) Differentiate moral codes and optimal codes. (10+4 = 14 marks)
Or
14. a) Extrapolate the duty ethics and right ethics.
b) Discuss in detail the three types of inquiries in engineering ethics (8+6 = 14 marks)
MODULE III
Summarize the following features of morally responsible engineers.
(i) Moral autonomy (ii) Accountability
b)Explain the rights of employees (8+6 = 14 marks)
Or
16. a) Explain the reasons for Chernobyl mishap ?
b) Describe the methods to improve collegiality and loyalty. (8+6 = 14 marks)
MODULE IV
17.a) Execute collegiality with respect to commitment, respect and connectedness.

b) Identify conflicts of interests with an example. (8+6 = 14 marks)
Or

18. a) Explain in detail about professional rights and employee rights.

b) Exemplify engineers as managers.

MODULE V

19.a) Evaluate the technology transfer and appropriate technology.
b) Explain about computer and internet ethics. (8+6 = 14 marks)

Or

20. a) Investigate the causes and effects of acid rain with a case study.

b) Conclude the features of ecocentric and biocentric ethics. (8+6 = 14 marks)



HUMANITIES
Svllabus

Module 1 — Human Values.

Morals, values and Ethics — Integrity- Academic integrity-Work Ethics- Service Learning- Civic Virtue-
Respect for others- Living peacefully- Caring and Sharing- Honestly- courage-Cooperation commitment-
Empathy-Self Confidence -Social Expectations.

Module 2 - Engineering Ethics & Professionalism.

Senses of Engineering Ethics - Variety of moral issues- Types of inquiry- Moral dilemmas —Moral Autonomy —
Kohlberg’s theory- Gilligan’s theory- Consensus and Controversy-Profession and Professionalism- Models of
professional roles-Theories about right action —Self interest-Customs and Religion- Uses of Ethical Theories.

Module 3- Engineering as social Experimentation.

Engineering as Experimentation — Engineers as responsible Experimenters- Codes of Ethics- Plagiarism-
A balanced outlook on law - Challenges case study- Bhopal gas tragedy.

Module 4- Responsibilities and Rights.

Collegiality and loyalty — Managing conflict- Respect for authority- Collective bargaining- Confidentiality-
Role of confidentiality in moral integrity-Conflicts of interest- Occupational crime- Professional rights-
Employee right- [PR Discrimination.

Module 5- Global Ethical Issues.

Multinational Corporations- Environmental Ethics- Business Ethics- Computer Ethics -Role in Technological
Development-Engineers as Managers- Consulting Engineers- Engineers as Expert witnesses and advisors-Moral
leadership.

Text Book

1. M Govindarajan, S Natarajan and V S Senthil Kumar, Engineering Ethics, PHI Learning
Private Ltd, New Delhi,2012.

2. R S Naagarazan, A text book on professional ethics and human values, New age international
(P) limited ,New Delhi,2006.

Reference Books

1. Mike W Martin and Roland Schinzinger, Ethics in Engineering, 4" edition, Tata McGraw Hill
Publishing Company Pvt Ltd, New Delhi,2014.

2. Charles D Fleddermann, Engineering Ethics, Pearson Education/ Prentice Hall of India, New
Jersey,2004.

3. Charles E Harris, Michael S Protchard and Michael J Rabins, Engineering Ethics- Concepts and
cases, Wadsworth Thompson Learning, United states,2005.

4. http://www.slideword.org/slidestag.aspx/human-values-and-Professional-ethics.



Course Contents and Lecture Schedule

HUMANITIES

SL.N Topic No. of Lectures
o 25

1 Module 1 — Human Values.

1.1 Morals, values and Ethics, Integrity, Academic Integrity, Work Ethics 1

1.2 Service Learning, Civic Virtue, Respect for others, Living peacefully 1

1.3 Caring and Sharing, Honesty, Courage, Co-operation commitment 2

1.4 | Empathy, Self Confidence, Social Expectations 1

2 Module 2- Engineering Ethics & Professionalism.

2.1 | Senses of Engineering Ethics, Variety of moral issues, Types of inquiry

2.2 | Moral dilemmas, Moral Autonomy, Kohlberg’s theory

53 Gilligar?’s th'eory, Consensus and C.()ntroversy,Profes'sion& . . 5
Professionalism, Models of professional roles, Theories about right action

2.4 Self interest-Customs and Religion, Uses of Ethical Theories 1

3 Module 3- Engineering as social Experimentation.

3.1 | Engineering as Experimentation, Engineers as responsible Experimenters

3.2 Codes of Ethics,Plagiarism, A balanced outlook on law

3.3 Challenger case study, Bhopal gas tragedy

4 Module 4- Responsibilities and Rights.

4.1 | Collegiality and loyalty, Managing conflict, Respect for authority 1

42 .Collec.tive barggining,.Conﬁdentiality, Role of confidentiality in moral 5
integrity, Conflicts of interest

43 Of:cupat.ionalll crime, Professional rights, Employee right, [PR 5
Discrimination

5 Module 5- Global Ethical Issues.

51 Multinational Corporations, Environmental Ethics, Business Ethics, 5
Computer Ethics

5.2 Role in Technological Development, Moral leadership 1

53 Engineers as Mane.lgers, Consulting Engineers, Engineers as Expert 5
witnesses and advisors




Year of

CST | Python for Machine |Category | L | T | P | Credit Introduction

283 Learning

MINOR | 3 (1] O 4 2019

Preamble: Thisis a programming course for awarding B. Tech. Minor in Computer Science and
Engineering with specialization in Machine Learning. The objective of the course is to provide
learners an insight into Python programming, and develop programming skills to manage the
development of software systems. It covers programming environment, important instructions,
data representations, intermediate level features, Object Oriented Programming and file data
processing of Python. This course lays the foundation to develop web applications, Machine
Learning, and Artificial Intelligence-based applications and tools, Data Science and Data
Visualization applications.

Prerequisite: Nil

Cour se Outcomes: After the completion of the course the student will be able to

CO1 | Write, test and debug Python programs (Cognitive Knowledge level: Apply)

[llustrate uses of conditional (if, if-else, if-elif-else and switch-case) and iterative

co2 (while and for) statements in Python programs (Cognitive K nowledge level: Apply)

Develop programs by utilizing the modules Lists, Tuples, Sets and Dictionaries in

cos Python (Cognitive Knowledge level: Apply)

Implement Object Oriented programs with exception handling (Cognitive Knowledge

co4 level: Apply)

Write programs in Python to process data stored in files by utilizing the modules

cO5 Numpy, Matplotlib, and Pandas (Cognitive Knowledge level: Apply)

M apping of cour se outcomes with program outcomes

PO1 [ PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
col| v v v v 4 v
coz| v v v v 4 v
Co3 | v v v v v 4 4
Co4 | v v v v v v
CO5 | Vv v 4 v v 4 v




Abstract POs defined by National Board of Accreditation

#PO | Broad PO #PO | Broad PO
PO1 | Engineering Knowledge PO7 | Environment and Sustainability
PO2 | Problem Analysis POS8 | Ethics
PO3 | Design/Development of solutions PO9 |[Individua and team work
PO4 Conduct investigations of complex PO10 | Communication
problems
PO5 | Modern tool usage PO11 | Project Management and Finance
POG6 | The Engineer and Society PO12 | Lifelong learning

Assessment Pattern

Bloom’s Category /Gt S ERL S _Test Sl Exar:i?litiss:]n(el\jlt;ksin
percentage) in percentage) percentage)
Remember 20 20 20
Understand 35 35 35
Apply 45 45 45
Anayse
Evaluate
Create
Mark Distribution
Total Marks CIE Marks ESE Marks ESE Duration
150 50 100 3

Continuous I nternal Evaluation Pattern:

Attendance
Continuous A ssessment Test

: 10 marks
: 25 marks

Continuous Assessment Assignment : 15 marks

I nternal Examination Pattern:




Each of the two internal examinations has to be conducted out of 50 marks. The first series test
shall be preferably conducted after completing the first half of the syllabus and the second series
test shall be preferably conducted after completing the remaining part of the syllabus. There will
be two parts. Part A and Part B. Part A contains 5 questions (preferably, 2 questions each from
the completed modules and 1 question from the partly completed module), having 3 marks for
each question adding up to 15 marks for part A. Students should answer all questions from Part
A. Part B contains 7 questions (preferably, 3 questions each from the completed modules and 1
guestion from the partly completed module), each with 7 marks. Out of the 7 questions, a student
should answer any 5.

End Semester Examination Pattern:

There will be two parts; Part A and Part B. Part A contains 10 questions with 2 questions from
each module, having 3 marks for each question. Students should answer al questions. Part B
contains 2 questions from each module of which a student should answer any one. Each question
can have a maximum of 2 sub-divisions and carries 14 marks.

SYLLABUS

Modulel
Programming Environment and Python Basics:

Getting Started with Python Programming - Running code in the interactive shell, Editing,
Saving, and Running a script. Using editors - IDLE, Jupyter. The software development process
- Case Study.

Basic coding skills - Working with data types, Numeric data types and Character sets, Keywords,
Variables and Assignment statement, Operators, Expressions, Working with numeric data, Type
conversions, Comments in the program. Input, Processing, and Output. Formatting output. How
Python works. Detecting and correcting syntax errors. Using built in functions and modules in
math module.

Modulell
Building Python Programs:

Control statements - Selection structure (if-else, switch-case), Iteration structure(for, while),
Testing the control statements, Lazy evaluation. Functions - Hiding redundancy and complexity,
Arguments and return values, Variable scopes and parameter passing, Named arguments, Main
function, Working with recursion, Lambda functions. Strings and number systems - String
function, Handling numbersin various formats.

Modulelll
Data Representation:

Lists - Basic list Operations and functions, List of lists, Slicing, Searching and sorting list, List
comprehension. Work with tuples. Sets. Work with dates and times. Dictionaries - Dictionary



functions, dictionary literals, adding and removing keys, accessing and replacing values,
traversing dictionaries, reverse lookup. Case Study - Data Structure Selection.

Module 'V
Object Oriented Programming:
Design with classes - Objects and Classes, Methods, Instance Variables, Constructor, Accessors

and Mutators. Structuring classes with Inheritance and Polymorphism. Abstract Classes.
Exceptions - Handle a single exception, handle multiple exceptions.

ModuleV
Data Processing:

The os and sys modules. Introduction to file 1/O - Reading and writing text files, Manipulating
binary files. NumPy - Basics, Creating arrays, Arithmetic, Slicing, Matrix Operations, Random
numbers. Plotting and visualization. Matplotlib - Basic plot, Ticks, Labels, and Legends.
Working with CSV files. — Pandas - Reading, Manipulating, and Processing Data.

Text Books:

1.Kenneth A Lambert., Fundamentals of Python : First Programs, 2/e, Cengage Publishing,
2016
2. Wes McKinney, Python for DataAnalysis, 2/e, Shroff / O’ Reilly Publishers, 2017

Reference Books:

1. Allen B. Downey, Think Python: How to Think Like a Computer Scientist, 2/e, Schroff,
2016

2. Michael Urban and Joel Murach, Python Programming, Shroff/Murach, 2016

3. David M.Baezly, Python Essential Reference. Addison-Wesley Professional; 4/e, 20009.

4. Charles Severance. Python for Informatics: Exploring Information,

5. http://swcarpentry.github.io/python-novice-gapminder/

Sample Cour se L evel Assessment Questions

Course Outcomel(CO1): What is type conversion? How isit done in Python?

Course Outcome 2(C0O2): Write a Python program which takes a positive integer n as input
and finds the sum of cubes all positive even numbers less than or equal to the number.

Course Outcome 3(CO3): Given is a list of of words, wordlist, and a string, name. Write a
Python function which takes wordlist and name as input and returns a tuple. The first element of



the output tuple is the number of words in the wordlist which have name as a substring in it. The
second element of the tupleisalist showing the index at which the name occurs in each of the
words of the wordlist and a0 if it doesn’t occur.

Course Outcome 4(CO4): Write a Python program to implement the addition, subtraction, and
multiplication of complex numbers using classes. Use constructors to create objects. The input to
the program consist of real and imaginary parts of the complex numbers.

Course Outcome 5(CO5): Given afile “auto.csv” of automobile data with the fields index,
company, body-style, wheel-base, length, engine-type, num-of-cylinders, horsepower, average-
mileage, and price, write python code to

1) Clean and Update the CSV file

2) Print total cars of all companies
3) Find the average mileage of all companies
4) Find the highest priced car of all companies.



Model Question Paper

QP CODE: PAGES:

Reg No:
Name:

APJABDUL KALAM TECHNOLOGICAL UNIVERSITY

THIRD SEMESTER B.TECH (MINOR) DEGREE EXAMINATION, MONTH & YEAR

Course Code: CST 283
Coursename: PYTHON FOR MACHINE LEARNING

Max Marks:; 100 Duration: 3Hours

10.

PART-A

(Answer All Questions. Each question carries 3 marks)

Explain the basic data types available in Python, with examples.

Write a Python program to reverse a number and also find the sum of digits of the
number. Prompt the user for input.

Explain the concept of scope and lifetime of variables in Python programming language,
with a suitable example.

Discuss format specifiers and escape sequences with examples.
Discuss the relation between tuples, lists, and dictionaries in detail.

Discuss the following dictionary methods with an example.
i.get() ii.Keys() iii.pop() iv.update() v.values() vi.items()
What is polymorphism? Give an example in the context of OOPin Python.

How is exception handling accomplished in Python programs?

Write a note on the os and os.path modules in Python. Also, discuss the walk( ) and
getcwd( ) methods of the os module.

Describe the characteristics of the CSV format.



11.

12.

13.

14.

15.

(@

(b)

@

(b)

(@

(b)

(@

(b)

(@

(b)

PART-B
(Answer any one full question from each module)

Compare and contrast interpreted languages and compiled languages.
How does it affect the quality of program development and execution
of the program?

What are the possible errors in a Python program. Write a Python
program to print the value of 22n+n+5 for n provided by the user.

OR

Describe Arithmetic operators, Assignment operators, Comparison
operators, Logica operators, and Bitwise operators in detail with examples.

Explain the software development process in detail.

Write a Python code to check whether a given year is aleap year or not [An
year is aleap year if it's divisible by 4 but not divisible by 100 except for
those divisible by 400].

Input 4 integers (+ve and —ve). Write a Python code to find the sum of
negative numbers, positive numbers, and print them. Also, find the
averages of these two groups of numbers and print.

OR

Write a Python program to find the value for sin(x) up to n terms using the
series
P e Y i where X isin degrees
sl ) — —— — — i e
1 31 51 bl
Write a Python code to determine whether the given string is a Palindrome
or not using slicing. Do not use any string function.

Write a Python code to create a function called list_of frequency that takes
a string and prints the letters in non-increasing order of the frequency of
their occurrences. Use dictionaries.

Write a Python program to read a list of numbers and sort the list in a non-
decreasing order without using any built in functions. Separate function
should be written to sort the list wherein the name of the list is passed as
the parameter.

OR

(6)

(8)

(6)

(8)

()

(9)

(8)

(6)

()

(9)



16.

17.

18.

19.

(@

(b)

(@

(b)

(@

(b)

(@

(b)

[llustrate the following Set methods with an example.
I. intersection( ) ii. Union( ) iii. Issubset( ) iv. Difference( ) v. update( ) vi.
discard()

Write a Python program to check the validity of a password given by the
user.

The Password should satisfy the following criteria:

1. Contains at |east one letter between a and z

2. Contains at least one number between 0 and 9

3. Contains at least one letter between A and Z

4. Contains at least one special character from $, #, @

5. Minimum length of password: 6

How can a class be instantiated in Python? Write a Python program to
express the instances as return values to define a class RECTANGLE with
parameters height, width, corner _x, and corner_y and member functions to
find center, area, and perimeter of an instance.

Explain inheritance in Python. Give examples for each type of inheritance.
OR

Write a Python class named Circle constructed by a radius and two
methods which will compute the area and the perimeter of agiven circle

Write Python program to create a class called as Complex and implement
__add__ () method to add two complex numbers. Display the result by
overloading the + Operator.

Write a Python program to add two matrices and also find the transpose of
the resultant matrix.

Given afile “auto.csv” of automobile data with the fields index, company,
body-style, wheel-base, length, engine-type, num-of-cylinders, horsepower,
average-mileage, and price, write Python codes using Pandas to

1) Clean and Update the CSV file

2) Print total carsof all companies

3) Find the average mileage of all companies

4) Find the highest priced car of al companies.

OR

(6)

(8)

(10)

(4)

(6)

(8)

(8)

(6)



20. (@ Write Python program to write the data given below to aCSV file. 5)

SN Name Country Contribution Year

1 Linus Torvalds Finland Linux Kernel 1991

2 Tim Berners-Lee England World Wide Web 1990
3 Guido van Rossum Netherlands  Python 1991

(b) Given the sales information of a company as CSV file with the following  (9)
fields month_number, facecream, facewash, toothpaste, bathingsoap,
shampoo, moisturizer, total units, total profit. Write Python codes to
visualize the data as follows

1) Toothpaste sales data of each month and show it using a scatter plot
2) Face cream and face wash product sales data and show it using the
bar chart
3) Calculate total sale data for last year for each product and show it
using a Pie chart.

(14X5=70)
Teaching Plan

_ . : . (10
Module 1: Programming Environment and Python Basics hours)
11 Getting Started with Python Programming: Running code in the interactive 1 hour

' shell Editing, Saving, and Running a script

1.2 [Usingeditors: IDLE 1 hour
1.3 | Jupyter 1 hour
1.4 | The software development process: Case Study. 1 hour

Basic coding skills: Working with data types, Numeric data types and
1.5 |Character sets, Keywords, Variables and Assignment statement,| 1 hour
Operators, Expressions,

1.6 | Working with numeric data, Type conversions, Commentsin the program | 1 hour

1.7 | Input, Processing, and Output, Formatting output — How Python works 1 hour

1.8 | How Python works — Detecting and correcting syntax errors 1 hour
1.9 [Using built in functions and modules: Case — Using math module 1 hour
110 Using built in functions and modules: Case — Using math module 1 hour

(Examples)




Module 2: Building Python Programs

(8 hours)

2.1 | Control statements. Selection structure (if-else, switch-case), 1 hour
29 Iterati on structure(for, while), Testing the control statements, Lazy 1 hour
evaluation
53 Functions. Hiding redundancy and complexity, Arguments and return 1 hour
values,
2.4 | Variable scopes and parameter passing 1 hour
2.5 [ Named arguments, Main function, 1 hour
2.6 | Working with recursion, Lambda functions 1 hour
2.7 | Strings and number systems: String function 1 hour
2.8 | Handling numbersin various format 1 hour
Module 3: Data Representation (9 hours)
3.1 |[Lists: Basiclist Operations and functions, List of lists 1 hour
3.2 | Slicing, Searching and sorting list 1 hour
3.3 [ List comprehension 1 hour
3.4 | Work with tuples, Sets 1 hour
3.5 | Work with dates and times 1 hour
3.6 | Dictionaries. Dictionary functions, 1 hour
37 Dictionary literals, adding and removing keys, accessing & replacing 1 hour
values
3.8 | Traversing dictionaries, reverse lookup 1 hour
3.9 [ Case Study: Data Structure Selection 1 hour
Module 4: Object Oriented Programming (8 hours)
4.1 | Design with classes : Objects and Classes, Methods, Instance Variables 1 hour
4.2 | Constructor, Accessors and Mutators 1 hour
4.3 | Structuring classes with Inheritance 1 hour
4.4 | Polymorphism 1 hour
4.5 | Abstract Classes 1 hour
4.6 |Abstract Classes 1 hour
4.7 | Exceptions: Handle a single exception 1 hour




4.8 | handle multiple exceptions 1 hour
Module5: Data Processing (10 hours)
5.1 | Theosand sys modules 1 hour
5.2 | Introduction to file I/O: Reading and writing text files 1 hour
5.3 [ Manipulating binary files 1 hour
5.4 | NumPy : Basics, Creating arrays, Arithmetic, Slicing 1 hour
5.5 [ Matrix Operations, Random numbers. 1 hour
5.6 |[Matplotlib: Basic plot 1 hour
5.7 |[Matplotlib - Ticks, Labels, and Legends 1 hour
5.8 | Working with CSV files 1 hour
5.9 [ Pandas: Reading, Manipulating 1 hour
5.10 [ Pandas: Processing Data and Visualize. 1 hour




CST
285

COMMUNICATION

Year of

DATA Category | L | T | P Credit I ntroduction

MINOR | 3| 1|0 4 2019

Preamble: Thisisabasic course in communication for awarding B. Tech. Minor in Computer
Science and Engineering with specialization in Networing. The purpose of this course is to
prepare learners to understand the communication entities and the associated issues in the
field of Computer Science. This course covers fundamental concepts of data transmission &
media, digital & analog transmissions, multiplexing & spread spectrum, error detection &
correction and switching. Concepts in data communication help the learner to understand the
concepts in networking and mobile communication.

Prerequisite: NIL

Course Outcomes: After the completion of the course the student will be able to

Describe the characteristics of signals used for Analog and Digital

cot transmissions (Cognitive knowledge: Under stand)

Discuss the features and issues in data transmission (Cognitive knowledge:
CO2

Under stand)

Select transmission media based on characteristics and propagation modes
CO3 -

(Cognitive knowledge: Apply)

Use appropriate signal encoding techniques for a given scenario (Cognitive
CO4 _

knowledge: Apply)
CO5 Illustrate multiplexing and spread spectrum technologies (Cognitive

knowledge: Under stand)
CO6 Explain error detection & correction techniques and switching techniques

used in data communication (Cognitive knowledge: Under stand)




MATHEMATICS - Third Semester B. Tech

( For all branches except Computer Science and Information Technology)

CODE COURSE NAME CATEGORY L | T |P | CREDI
MAT 201 PARTIAL DIFFERENTIAL T
EQUATIONS AND COMPLEX BASIC SCIENCE 3 /10 |4
ANALYSIS COURSE

Preamble: This course introduces basic ideas of partial differential equations which are
widely used in the modelling and analysis of a wide range of physical phenomena and has got
application across all branches of engineering. To understand the basic theory of functions of
a complex variable, residue integration and conformal transformation.

Prerequisite: A basic course in partial differentiation and complex numbers.

Course Outcomes: After the completion of the course the student will be able to

CO 1 | Understand the concept and the solution of partial differential equation.

CO 2 | Analyse and solve one dimensional wave equation and heat equation.

CO 3 | Understand complex functions, its continuity differentiability with the use of Cauchy-
Riemann equations.

CO 4 | Evaluate complex integrals using Cauchy’s integral theorem and Cauchy’s integral
formula, understand the series expansion of analytic function

CO 5 | Understand the series expansion of complex function about a singularity and Apply
residue theorem to compute several kinds of real integrals.

Mapping of course outcomes with program outcomes

PO’s Broad area

PO 1 Engineering Knowledge

PO 2 Problem Analysis

PO 3 Design/Development of solutions

PO 4 Conduct investigations of complex problems
PO 5 Modern tool usage

PO 6 The Engineer and Society

PO 7 Environment and Sustainability

PO 8 Ethics

PO 9 Individual and team work




PO 10 Communication

PO 11 Project Management and Finance

PO 12 Life long learning

Mapping of course outcomes with program outcomes

PO PO PO3 | PO4 | PO PO6 | PO7 | PO | PO9|PO10|PO1l |PO12
1 2 5
CO1 3 3 3 3 2 1 2 2
cCo2 |3 3 3 3 2 1 ) 2
CO3 |3 3 3 3 2 1 2 2
CO4 |3 3 3 3 2 1 2 2
CO5 |3 3 3 3 2 1 2 2

Assessment Pattern

Bloom’s Category Continuous Assessment Tests(%) | End Semester
1 2 Examination(%
)
Remember 10 10 10
Understand 30 30 30
Apply 30 30 30
Analyse 20 20 20
Evaluate 10 10 10

Create




End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A
contain 10 questions with 2 questions from each module, having 3 marks for each question.
Students should answer all questions. Part B contains 2 questions from each module of which

student should answer any one. Each question can have maximum 2 sub-divisions and carry
14 marks.

Course Level Assessment Questions.

Course Outcome 1 (CO1):

1.
2.

3.
4.
3.

Form the partial differential equation given z = xf(x) + ye?

What is the difference between complete integral and singular integral of a partial
differential equation

Solve 3z = xp + yq

Solve (p? + q?)y = qz

Solve u, — 2u; = u by the method of separation of variables

Course Outcome 2 (CO2):

1. Write any three assumptions in deriving one dimensional wave equations
2. Derive one Dimensional heat equation
2
3. Obtain a general solution for the one dimensional heat equation 3—1: = @ 373
4. A tightly stretched flexible string has it’s ends fixed at x = Oand x = [. Att = 0, the
string is given a shape defined by f(x) = ux(l — x) where u is a constant
5. Find the temperature u(x, t) in a bar which is perfectly insulated laterally whose ends
are kept at 0°C and whose initial temperature (in degree Celsius) is f(x) =
x(10 — x) given that it’s length is 10 cm and specific heat is 0.056cal/gram deg
Course Outcome 3(CO3):
1. Separate the real and imaginary parts of f(z) = ﬁ
2
2. Check whether the function f(z) = % is continuous at z = 0 given f(0) = 0
3. Determine a and b so that function u = e ™ cosay is harmonic. Find it’s harmonic
conjugate.
4. Find the fixed points of w = =)
5. Find the image of |z| < % , —% < argz < %under w = z2

Course Outcome 4(CO4):



1. Find the value of fc exp(z?)dz where Cis |z| = 1

2. Integrate the function "2 dz where Cis |z — 4 — 2i| = 6.5
g c 4iz

Sl
Z+
eZ .

—dz where Cis |z]| = 1

4. Find the Maclaurin series expansion of f(z) = i and state the region of

3. Evaluate [ c

convergence.

5. Find the image of |z| = 2 under the mapping w = z +§
Course Outcome 5 (COS5):

1. Determine the singularity of exp G)
1
z2(z—i)
3. Find the residues of f(z) =

2. Find the Laurent series of about z = i

50z
z3 +222-7z+4

4. Evaluate fc tan2mz dz where C is |z — 0.2| = 0.2

2 ]
5. Evaluate fon \/E—dcos 5

Syllabus
Module 1 (Partial Differential Equations) (8 hours)
(Text 1-Relevant portions of sections 17.1,17.2,17.3,17.4,17.5,17.7, 18.1, 18.2)

Partial differential equations, Formation of partial differential equations —elimination of
arbitrary constants-elimination of arbitrary functions, Solutions of a partial differential
equations, Equations solvable by direct integration, Linear equations of the first order-
Lagrange’s linear equation, Non-linear equations of the first order -Charpit’s method,
Solution of equation by method of separation of variables.

Module 2 (Applications of Partial Differential Equations) (10 hours)
(Text 1-Relevant portions of sections 18.3,18.4, 18.5)

One dimensional wave equation- vibrations of a stretched string, derivation, solution of the
wave equation using method of separation of variables, D’ Alembert’s solution of the wave
equation, One dimensional heat equation, derivation, solution of the heat equation

Module 3 (Complex Variable — Differentiation) (9 hours)
( Text 2: Relevant portions of sections13.3, 13.4,17.1, 17.2,17.4)

Complex function, limit, continuity, derivative, analytic functions, Cauchy-Riemann
equations, harmonic functions, finding harmonic conjugate, Conformal mappings- mappings

. . . 1 . .
w = z2%,,w = e?, Linear fractional transformationw = - , fixed points, Transformation
Z

w = sinz



(From sections 17.1, 17.2 and 17.4 only mappings w = z%,,w = e?,w = i, w = sinz and
problems based on these transformation need to be discussed)

Module 4 (Complex Variable — Integration) (9 hours)
(Text 2- Relevant topics from sections14.1, 14.2, 14.3, 14.4,15.4)

Complex integration, Line integrals in the complex plane, Basic properties, First evaluation
method-indefinite integration and substitution of limit, second evaluation method-use of a
representation of a path, Contour integrals, Cauchy integral theorem (without proof) on
simply connected domain,Cauchy integral theorem (without proof) on multiply connected
domain Cauchy Integral formula (without proof), Cauchy Integral formula for derivatives of
an analytic function, Taylor’s series and Maclaurin series.,

Module 5 (Complex Variable — Residue Integration) (9 hours)
(Text 2- Relevant topics from sections16.1, 16.2, 16.3, 16.4)

Laurent’s series(without proof ), zeros of analytic functions, singularities, poles, removable
singularities, essential singularities, Residues, Cauchy Residue theorem (without proof),
Evaluation of definite integral using residue theorem, Residue integration of real integrals —
integrals of rational functions of cos@ and sinf , integrals of improper integrals of the form

ffooo f (x) dx with no poles on the real axis. ( ff f(x) dx whose integrand become infinite at a
point in the interval of integration is excluded from the syllabus),

Textbooks:
1. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 44™ Edition, 2018.

2. Erwin Kreyszig, Advanced Engineering Mathematics, 10™ Edition, John Wiley & Sons,
2016.

References:

1. Peter V. O'Neil, Advanced Engineering Mathematics, Cengage, 7™ Edition, 2012

Assignments

Assignment: Assignment must include applications of the above theory in the concerned
engineering branches

Course Contents and Lecture Schedule

No Topic No. of Lectures




Partial Differential Equations

1.1 Partial differential equations, Formation of partial differential
equations —elimination of arbitrary constants-elimination of
arbitrary functions, Solutions of a partial differential equations,
Equations solvable by direct integration,

1.2 Linear equations of the first order- Lagrange’s linear equation,
Non-linear equations of the first order - Charpit’s method

1.3 Boundary value problems, Method of separation of variables.

2 Applications of Partial Differential Equations

2.1 One dimensional wave equation- vibrations of a stretched string,
derivation,

2.2 solution of the wave equation using method of separation of
variables, D’ Alembert’s solution of the wave equation

2.3 One dimensional heat equation, derivation,

2.4 solution of the heat equation, (excluding problems in steady state
conditions)

3 Complex Variable — Differentiation

3.1 Complex function, limit, continuity, derivative, analytic functions,
Cauchy-Riemann equations,

3.2 harmonic functions, finding harmonic conjugate,

3.3 Conformal mappings- mappingsof w = z2,,w = e?,w = i,w =
sinz.

4 Complex Variable — Integration

4.1 Complex integration, Line integrals in the complex plane, Basic
properties, First evaluation method, second evaluation method, use
of representation of a path

4.2 Contour integrals, Cauchy integral theorem (without proof) on
simply connected domain, on multiply connected domain(without
proof) .Cauchy Integral formula (without proof),

4.3 Cauchy Integral formula for derivatives of an analytic function,

4.3 Taylor’s series and Maclaurin series.

5 Complex Variable — Residue Integration




5.1

Laurent’s series(without proof)

5.2 zeros of analytic functions, singularities, poles, removable
singularities, essential singularities, Residues,

53 Cauchy Residue theorem (without proof), Evaluation of definite
integral using residue theorem

54 Residue integration of real integrals — integrals of rational functions

of cosfBand sin@, integrals of improper integrals of the form

fjooo f (x)dxwith no poles on the real axis. ( ff f (x)dxwhose

integrand become infinite at a point in the interval of
integration is excluded from the syllabus),




Model Question Paper
(For all branches except Computer Science and Information Technol ogy)
(2019 Scheme)
Reg No: Name:
APJABDULKALAM TECHNOLOGICAL UNIVERSITY
THIRD SEMESTER B.TECH. DEGREE EXAMINATION
(MONTH & YEAR)
Course Code:
Course Name: PARTIAL DIFFERENTIAL EQUATIONS AND COMPLEX ANALYSIS
MAX.MARKS: 100 DURATION: 3 Hours
PART A
Answer all questions, each carries 3 marks.
Derive a partial differential equation from therelation z = f(x + at) + g(x — at)
Solve% = x2y

State any three assumptions in deriving the one dimensional wave equation
4. What are the possible solutions of one-dimensional heat equation?
5. If f(z) = u + iv isanalytic, then show that u and v are harmonic functions.
6. Check whether f(z) = Z isanalytic or not.

7. Evaluate fctan zdz where cistheunit circle.

8. Find the Taylor’s series of f(z) = é about z = 2.

1
cos z—sinz

9. What type of singularity have the function f(z) =

10. Find theresidue of z—: atits pole.
PART B
Answer any one full question from each module, each question carries 14 marks.
Module-l
11. (@) Solvex(y —z)p + y(z —x)q = z(x — y)
(b) Use Charpit’s methods to solve g + xp = p?
12. (@) Find the differential equation of all spheres of fixed radius having their centersin the xy-
plane.



13.

w

14.

15.

16.

1

~

18.

19.

[{e]

2

o

(b) Using the method of separation of variables, solve— = 2— + u, whereu(x, 0) = 6e~3*,
Module - II

(a) Derivethe solution of one dimensional wave equatlon 67 =c g > With zero boundary

conditions and with initial conditions u(x, 0) = f(x) and (E)t—o =0.

(b) A homogeneous rod of conducting material of length 100 cm has its ends kept at zero

e 4. ] E x0<x<50 .
temperature and the temperatureinitially is u(x, 0) = {100 Z 50 < x <100 Find the
temperature u(x, t) at any time.

(a) A tightly stretched string of length [ with fixed endsisinitially in equilibrium position. It is
set vibrating by giving each point a velocity v, sin3 (”x /l)' Find the displacement of the string at
any time.

(b) Aninsulated rod of length [ hasits ends A and B are maintained at 0°c and 100°C
respectively under steady state condition prevails. If the temperature at B is suddenly reduced to
0°c and maintained at 0°¢, Find the temperature at a distance x from A at timet.

Module-l11
(a) Show that f(z) = eZ isanalytic for all z. Find its derivative.
(b) Find theimage of |z — 2i| = 2 under the transformation w = i

(a) Provethat the function u(x, y) = x® — 3xy? — 5y is harmonic everywhere. Find its

harmonic conjugate.

(b) Find the image of theinfinite stripe 0 < y < m under the transformation w = e”
Module-lV

. (@ EvaluatefOZJri(z‘)2 dz , aong thereal axisto 2 and then vertically to 2 + i

dz ,wherecis|z—2| =2

) . 5z+7
(b) Using Cauchy’s integral formula evaluate fc 21273

(a) Evaluate j il —dz, whereCis|z| = 1.
©

(%)
(b) Expandm intheregion |z| < 1
Module- V

in 2 < |z| < 3 as a Laurent’s series.

(8) Expand f(2) =

25+6

21
dae

2+cos 6

(b) Using contour integration evaluate f
0

cos hmtz

(a) Useresidue theorem to evaluate f =7
Cc

dz whereareCis|z| = 3.

(b) Apply calculus of residues to evaluate f L

— = aXx
2:1)3
_I. (x2+1)



	MAT 201 S3Maths Common Except CSE &IT-merged (1)

