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B.Sc. Physics Semester |
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BPHY - B.Sc. PHYSICS
PROGRAM SPECIFIC OUTCOMES

PSO1:Explain the major concepts and dinetical principles in Physics

PSO2:Solve problems using basic understandings in Physics andmmetibal and statistical
tools

PSO3:Integrate critical thinking and scieint knowledge to design, performgcord and analyse

experiments

PSO4: Develop communication skills to decipher and transmit the basic concepts and emerging

trends in Physics and foster social responsibility and environmental consciousness

PSO5:Apply the theoretical knowledge and skills to identify, investigate anddlate new ideas

and concepts

Curriculum and Syllabus (2018 admission onwards)



B.Sc. Physics Semester |
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SEMESTER |
Course ) _
Course Title Credits Course Type
Code
EN1A01B18 FineTune Your English 4 Common Course
EN1A02B18 Pearls From The Deep 3 Common Cours |

FR1A01B18 | French Language And Communicative Sk

-1 4
Common Course
HN1A01B18 Kahaani Aur Upanyas 4 Il
MA1A01B18 Kathasahithyam 4
MT1C01B18 Differential And Integral Calculus 3 Complementary
Course |
ST1C01B18 Descriptive Statistics 3 Complementary
Course |l
PH1B01B18| Methodology And Perspectives Of Scien¢ 2 Core Course
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B.Sc. Physics Semester |
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SEMESTER |
COMMON COURSE |
EN1A01B18 FINE-TUNE YOUR ENGLISH

Credits: 4
Total Lecture Hours: 90
Course Outcomes:

CO1: Recognize the basics of English grammar
CO2: Choose the appropriate word classes
COa3: Identify common errors in the use of English language in various contexts

CO4: Apply the rules of grammar to comprehend, speak, and write grammatically correct
English

COb5: Compose materials for business comination

Mapping of Course Outcomes with Program Specific Qutcomes

Mapping PSO1 PSO2 PSO3 PS04 PSO5
co1 2 1 1 2 1
co2 2 1 2 3 1
co3 2 1 1 2 1
CO4 2 1 2 3 2
CO5 1 1 2 3 2

Syllabus Content:

Module | (18 Hours)
The Sentence and its Structure

How to Write Effective SentencésPhrases: What are TheyThe Noun Clauses The Adverb

Clausei i | f Al | the Tr ees i We Rebative ClausttHowelaukes@re e e s e 0

Conjoined
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B.Sc. Physics Semester |
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Module I (18 Hours)
Word-Classes and Related Topics

Understandinghe Verbi Understanding Auxiliary Verbts Understanding Adverbs
Understanding PronourisThe Reflexive Pronouh The Articles Ii The Articles IIi The

Adjectivei Phrasal Verb$ Mind your Prepositions

Module 1l (18 Hours)
To Erris Human

Concordi Errorsi Common and Uncommon

Spelling and Pronounciation

Pronunciation: Some TigsMore Tips on Pronunciation An awesome Mess?Spelling Part I

Module IV (18 Hours)
Tense and Related Topics
OPresentnesso idme BrPe ®eaPistActers Suusityoirf Englishi

Passivisation

Interrogatives and Negatives

Negatives How to Frame Questioriswh at 0 s i Wé @Question Tag

Module V (18 Hours)
Conversational English

Some time expressioiisls John There Please?

Miscellaneous amnl General Topics
Reading
Letter Writing

In addition there will be an essay question on a gene
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B.Sc. Physics Semester |
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SEMESTER |
COMMON COURSE |
EN1A02B18- PEARLS FROM THE DEEP

Credits: 3

Total Lecture Hours: 72

Course Outcomes:

CO1: Name prominent literary figuremnd ecognize various literary devices

CO2: Analyze inherent themes and motives
COa3: Identify the nuances of the age in which the literary work was written

CO4: Examine the different aspects of theatre

Mapping of Course Outcomes with Program Specific Qutconge

Mapping PSO1 PSO2 PSO3 PS04 PSO5
co1 1 1 1 2 2
CO2 1 1 2 3 1
CO3 1 1 1 3 1
CO4 1 1 1 3 1

Syllabus Content
Module | (Fiction) (18hours)
Ernest Hemingway: The Old Man and the Sea

Module Il (One Act Plays) (18hours)
Susan Glaspell: Trifles

Asif Currimbhoy: The Refugee

A.A Milne: The Boy Comes Home
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Module 1l (Short Stories) (18hours)
Guy De Maupassant: Two Friends

O. Henry: The Gift of Magi

K.A Abbas: Sparrows

Flora Annie Steel: Valiant Vicky, the Brave Weaver

Module IV (Poems) (18hours)
Rumi: The Chance of Humming

Walter Scott: Lochinvar

John Keats: La Belle Dame Sans Mercy

Robert Frost: After Apple Picking

Chinua Achebe: Refugee Mother and Child

Kamala Das: My Grandmioh er 6 s Hous e

Ted Hughes: Jaguar

Pablo Neruda: Tonight | can Write the Saddest Lines

P.P Ramachandran: How Simple It Is!

Curriculum and Syllabus (2018 admission onwards)
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Physics

Semester |

SEMESTER |

COMMON COURSE I

FR1A01B187 FRENCH LANGUAGE AND COMMUNICATIVE SKILLS -

Credits: 4

Total Lecture Hours: 72

Course Outaoomes:

CO1: Describe topics such as family, professions, time, place, likes and dislikes, daily life
situations.
CO2: Develop language, vocabulary and grammar skills.
CO3: Articulate various speech sounds and their determined combinations.
CO4: Prepae conversations based on scenarios which helps while traveling
CO5: Articul ate the concepts O express oneds
Mapping of Course Outcomes with Program Specific Outcomes
Mapping PSO1 PSO2 PSO3 PSO4 PSO5
Co1 1 1 1 2 1
CO2 1 1 1 3 2
Cos3 1 1 1 3 1
CO4 1 1 1 3 1
CO5 1 1 1 3 2

Syllabus Content:

Curriculum and Syllabus (2018 admission onwards)
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B.Sc. Physics Semester |
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Module | (25 hours)

La popul at iioles chiffresil Igehtileb Set présenteir Poser des questiofisLes
profession$ Les nationalités

Module I (23 hours)

La banlieue Demander une information, un piik  h & la vile

Module 1l (24 hours)

Quartier de Paris Décrire un ligundiquer un prix, un itinéraire.

Curriculum and Syllabus (2018 admission onwards) 8



B.Sc. Physics Semester |
St. Teresa’s College (Autonomous), Ernakulam

SEMESTER |
COMMON COURSE I
HN1A01B18- KAHAANI AUR UPANYAS

Credits: 4

Total Lecture Hours: 72

Course Outcomes:

CO1: Discuss story content and structure in depth.

CO2: Analysecharacterisation and comment on the development of the characters as the story/

novel unfolds.

CO3: Analyse short stories and novels on the basis of literary elemienigddt, theme,
metaphor, and image.
CO4: Compare treatments of theme, character and subject matter of different short stories.

CO&5:lllustrate greater reading fluency aimaproved vocabulary in Hindi.

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PS03 PS04 PS05
co1 1 1 2 2 1
co2 1 1 1 3 2
co3 1 1 2 3 1
CO4 1 1 2 3 1
Co5 1 1 1 3 1

Curriculum and Syllabus (2018 admission onwards) 9



B.Sc. Physics Semester |
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Syllabus Content:

Module I:( 16 Hrs)
Syllabus Anthim Saakshy&Chandrakaanta Chapters 1 ,2

Eidgaah Premchand

Module II (20 hrs)

SyllabusAnthim Saakshy&Chandrakaanta Chapters 3, 4, 5 Jangal Ka Daahyam Prakash
Chchutti Ka Din Usha Priyamvada

Module- 111 (20hrs)

Syllabus Anthim SaakshyaChandrakaanta Chapters 6,7,8 Maa Rasoi Mei Rehti Kamar
Ambuj Kheeri Madhavi Kutty

Module IV:( 16 Hrs)
Syllabus Anthim Saakshy&Chandrakaanta Chapters 9, 10 Heelibon Ki Baththakbgey

Curriculum and Syllabus (2018 admission onwards) 10



B.Sc. Physics Semester |
St. Teresa’s College (Autonomous), Ernakulam

SEMESTER |
COMMON COURSE I
MA1A01B18 - KATHASAHITHYAM

Credits: 4

Total Lecture Hours: 72

Course Outcomes:
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Mapping of Course Outcomes with Program Specific Outcomes

, PSO5
Mapping PSO1 PSO2 PSO3 PS04
CcOo1 1 1 2 3 2
CO2 1 1 1 3 2
CO3 1 1 1 3 1
CO4 1 1 1 3 1
CO5 1 1 1 2
CO6 3 2
yvet pH” 100 ys Bv -

Curriculum and Syllabus (2018 admission onwards) 11



B.Sc. Physics Semester |
St. Teresa’s College (Autonomous), Ernakulam

1_fUL|Sl*_J;¢IU<
20 i s tggf ¢ ms [ A 2L By btnpLe” guwl ®

vet ' ET 15 ys Bv *
1f a. -asf pyed,

2z fF b bt 2gz2] B+ g8t ot zc 3¢

3i03édst zgn tszf |

a

430 s m®B s Jyji 6L s Bl &s

vetr iuH” 15 ys Bv -
1y Bt s 1 ¢4 -n Bt s

20 20 0 | LU FU Lo stz gd] sAdy0zgon T

33s LV ET T i e

420 6t B 2 g 0T

v et 8¢ 4" 10i ys By -
1pCs sz n”

201 s 1 b y§nzHO W | ds B¢ 3y

321 ¢ Ns1 361 spDEns jvidzftozi|np” ntf w”

4p" zdngnti ¢szfg HoL ' B %xIzein YVt gt H,FT igfs| |n”

5qsin D Ls . P Izdin & tzgfttF it gs sgHt zi 2306

vet pd” 22 ys Bv-
UalthL$3493S'¢iSr

Curriculum and Syllabus (2018 admission onwards)

12



B.Sc. Physics Semester |
St. Teresa’s College (Autonomous), Ernakulam

SEMESTER |
COMPLEMENTA RY COURSE |
MT1C01B18 - DIFFERENTIAL AND INTEGRAL CALCULUS

Credits: 3
Total Lecture Hours: 72

Course Outcomes:

CO1: Evaluate the rate of change of functions using the definition ofdinttthe differentiation

rules.

CO2: Apply the concept of differdration to find the extreme values of a function and interpret

the consequences of Rollebés theorem and Me:
COa3: Interpret the area under the curve as a definite integral and find the area between curves

CO4: Apply integration to calculate lengths of plane curves, areas of surfaces of revolution and

volumes by slicing and rotation about an axis.

Mapping of Course Outcomes with Program Specific Qutcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
COo1 2 3 2 1 1
CO2 2 3 1 1 1
CO3 2 3 2 1 2
CO4 2 3 1 1 2

Curriculum and Syllabus (2018 admission onwards)
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Svllabus Content

Module 1

Differential Calculus: (22 Hrs)

Rates of change and limits, calculating limits using the limit laws, the precise definition of a limit,
one sided limits and limits at infinitgerivative of a function, differentiation rules, the derivative

as a rate of change, derivatives of trigopnometric functions, the chain rule and parametric equations,

implicit differentiation.

Module Il
Applications of Derivatives: (15 Hrs)
Extreme values of funcns, The Mean Value Theorem, Monotonic functions and the first

derivative test.

Module 11
Integral Calculus: (15 Hrs)
A quick review of indefinite integral as aserivative, The Definite integralfhe fundamental

theorem of Calculus

Module IV

Application of Integrals: (20Hrs)

Substitution and area between curves, Volumes by slicing and rotation about an axis (disc method
only), Lengths of plane curves, Areas of surfaces of revolution and the theorem of Pappus

(excluding theorem of Pappus).

Curriculum and Syllabus (2018 admission onwards)



B.Sc. Physics Semester |
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SEMESTER |

COMPLEMENTARY COURSE 1l

ST1C01B18-- DESCRIPTIVE STATISTICS
Credits: 3
Total Lecture Hours: 72
Course Outcomes:

CO1.: Describe the basic concepts of Statistics.

CO2: Manage raw datdy constructing tables and express them by diagrams and graphs.
COa3: lllustrate the fundamental characteristics of data
CO4: Evaluate the different types of Index numbers

Mapping of Course Outcomes with Program Specific Outcomes

. PSO5
Mapping PSO1 PSO2 PS03 PSO4
COo1 3 2 2 1 2
CO2 2 3 1 1 1
CO3 2 3 2 1 2
CO4 2 3 1 1 1
Syllabus Content:
Module | (20 hours)

Introduction to Statistics, Population and Sample, Collection of Data, Various methods of data

collection, Census and Sampling. Methods of Samplisggmple Random Sampliingstratified

Curriculum and Syllabus (2018 admission onwards)
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samplingi sydematic sampling (Method only), Types of dataquantitative, qualitative,
Classification and Tabulation, Frequency Table, Diagrammatic represernt&amdiagram, pie

diagram; pictogram and cartogram.
Module I (20 hours)

Measures of Central Tendent Mean; Median; Mode; Geometric Mean; Harmonic Mean and
Properties, Partition valueQuartiles, Deciles, Percentiles, Absolute and Relative measures of
Dispersioni Range, Quartile Deviation, Box Plot, Mean Deviation, Standard Deviation,
Coefficient of Variation. Graphical representatidnhistogram, frequency polygon, frequency

curve, ogives and stem and leaf chart.

Module Il (16 hours)

Raw Moments, Central Moments, Inter Relationships (First Four Moments), Skéwieasures
TPearsonds, Bowl ey 6s a nMeasMesmnieKaortosisMenzest Measure, Kur t c

Measure based on patrtition values.

Module IV (16 hours)

Index Number$ definition, limitations, uses, Simple Index Numbers; Weighted Index Numbers
iLaspeyer 6s, Paas cheod ss Tast df Indek Numbers6CGonsttuatidneok N u n
Index Numbers, Cost of Living Index Numbérgamily Budget Method, Aggregate Expenditure

Method.

Curriculum and Syllabus (2018 admission onwards)
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SEMESTER |
CORE COURSE

PH1B01B18 METHODOLOGY AND PERSPECTIVES OF PHYSICS

Credits: 2
Total Lecture Hours: 36

Course outcome

CO1: Review the emergence of new scientific concepts with reference to the contributions of

various scientists
CO2: Solve number conversion problems and binary arithmetics
COa3: Compute line, surface and volume integrals of vectors

CO4: Edimate and report the errors occurring in a mathematical calculation

Mapping of Course Outcomes with Program Specific Outcomes

_ PSO5
Mapping PSO1 PSO2 PSO3 PSO4
Co1 3 1 2 1 2
CO2 2 3 2 1 1
COos3 3 3 2 1 1
CO4 2 3 3 1 2
Syllabus Content
_Module |
Concepts and Development of Physics (8hrs)

Development of physics and the birth of new scientific concepts with reference to scientific
contributions of Galiled perspectives on universe, Newtareterministic universe, Einstein

theory of relativity, J J Tomsoni atom model, Marie Curigadioactivity, Max Plankquantum

Curriculum and Syllabus (2018 admission onwards)



B.Sc. Physics Semester |
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hypothesis, deBroglianatter wave, Heisenbergncertainty principle and Schrodingguantum
mechanics. Contributions of Indian physicistsV Raman, H J Babha, J C Bose, S N Bose, M N
Saha, S Chandrasekhar (Topics in this part require qualitative study only).

Module II

Number systems (18 hrs)

Decimal, hexadecimal and Binary Numbers. Conversions, Binary arithmetic addition, subtraction
and multiplication. 1 dos 1 signeddbingydonsmbers Bignedebimaryn t
arithmetic, BCD code, ASCII code, Significance of binary number system in digital electronics,

microprocessors and in computers.

Introductory Vector Analysis - Applications of vectors in Physics. Differential andegral
vector calculusi The operator physical significance of Gradient, Divergence and Curl, Line

integral, surface integral and volume integral of vectors.

Co-ordinate systems Cartesian Cabrdinate system, plane polar and spherical polar coordjnates

cylindrical coordinates (Basic ideas with examples in physics).

Module 11

Experimental methods and error analysis (10 hrs)

Experimental methods, least count of instruments, Instruments for measuring mass, length, time,
angle , current, voltage. Fundantal units. Precision and accuracy of measurements, source of
error in measurements, necessity of estimating errors, types of errors, reading error of instrument,
calibration error, random error, systematic error, significant digits, order of magnitadde an
rounding of numbers, rounding error, absolute and relative errors, Errors of compai@diibion,
subtraction, multiplication, division, error in power and roots, Propagation of errors, analysis of

data, standard deviation, calculation of mean value.

Curriculum and Syllabus (2018 admission onwards)
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B.Sc. Physics

St Teresa’s College (Autonomous), Ernakulam

Semester 11

SEMESTER I
Course Code Course Title Credits Course Type
EN2A03B18 English 3- Issues that Matter 4 Common Course |
EN2A04B18 English 4- Savouring the Classics 3 Common Course |
FR2A03B18 French- French La}srl](%:?ﬁe and communicati 4
MA2A03B18 Malayalami Kavitha 4 CommonCourse lI
HN2A03B18 Hindi - Kavita Vyakaran Aur Anuvad 4
rzcoieis | P Derates Muitle e, | g | Complnenn
ST2B02B18 Probability and Random Variables 3 Cogghﬁ?eenw
PH2B02B18 Mechanics and Properties of Matter 2 Core Course
PH2BP01B18 Mechanics, Properties of Matter and Optics 2 Core Practical

Curriculum and Syllabus (2018 admission onwards)
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St Teresa’s College (Autonomous), Ernakulam

Semester 11

Credits: 4

Total Lecture

SEMESTER Il

COMMON COURSE |

EN2A03B18 ISSUES THAT MATTER

Hours: 90

Course Oucomes:

CO1. Identify the major issigeof contemporary significance

CO2. Discuss the consequences of war and refugee crisis with respect to the psychological

dimension

COa3. Employ theoretical learning in classrooms to current developments in the world

COd4. Critique the diverse experiences both historical and contemporary to create a more

informed vision of the future

CO5. Develop oneself as a conscious, concerned, conscientious human being

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
COo1 1 1 1 2 2
CO2 1 1 1 2 2
CO3 1 1 1 3 2
CO4 1 1 1 3 2
CO5 1 1 1 3 3

Curriculum and Syllabus (2018 admission onwards)
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Syllabus Content:

Module 1 (18 hours)

AThe Unsur r einkemzabardOePeopl e 0

AThe Ol dJulithWegbtn o
A Wa ir Laiigi Pirandelo
Module 2 (18 hours)

Persuasions on the Power of the Word:

On Ce n § saimarhRughdie

P e I Tohi Morrison

The Bur ni ngi BerfoltBrebhé Bo ok s o

The Cé& husa\alsenzuela

=1 o0 3N

1]

Module 3 (18 hours)
AThe Poi s oinBamthuBladha/d o

AA Tri p Watkata®a r d o

AThe Poft TeMsulada 0

Module 4 (18 hours)

ADoes i ti Rivhard teakey? o

AOn Kil |l ii GigveBatell r e e 0

AHagar: A Story of a Woman ainSdrahWesepbr 0 ( Gi ft i

Module 5 (18 hours)

AUnder standing Refugeei sm: An IinMalicaMishat i on t o
ARef uge&W.BRAuldens 0

AThe Child Goes to the CiaGhassan Kahafaoim Pal est i ned
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SEMESTER Il
COMMON COURSE |
EN2A04B18- SAVOURING THE CLASSICS

Credits: 3
Total Lecture Hours: 72

Course Outcomes:

CO1: Recognisehe timetested literary masterpieces from diverse cultures

CO2: Identify the representative authors from various genres (poetry, drama, novel, short
fiction)

CO3: Recite celebrated lines from Classic works
CO4:Di scuss the o6universalsoé of human condi ti on

Mapping of Course Outcomes with Program Specific OQutcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
Co1 1 1 1 2 1
CO2 1 1 1 2 2
CO3 1 1 1 2 1
CO4 1 1 1 2 2

Syllabus Content

Module 1 (Poems) (18hours)
Homer : AFather and Sd8op(TranSated byRebert FAglee)k 16: 11 3
Kal i dasa: ALovely is Youtho (Transl ated by J.

Omar Khayyam: Rubaiyat (quatrains:-28) (Translated by Edavd Fitzgerald)
Dante: Dante meets Virgil (Inferno Canto 1:432) (Translated by J.G Nichols)
John Milton: AO0ONn his Blindnesso

Curriculum and Syllabus (2018 admission onwards)



B.Sc. Physics Semester 11
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Module 2 (Shakespeare Excerpts) (18hours)
Romeo and Juliet: Act Il, Scene i
The Merchant of Venice: Act IV, Scene i

Module 3 (Novel Excerpts) (18hours)
Miguel de Cervantes: Don Quixote (Chapter 8) (Translated by Edith Grossman)

Jane Austen: Pride and Prejudice (Chaptes$ 1

Victor Hugo: Les Miserables (Part Eantine, Book I, Chapters-B3) (Translated by Chsiine

Donougher)

Module 4 (Short Fiction) (18hours)
Charles Dickens: The Black Veil

Leo Tolstoy: How Much Land Does a Man Need? (Translated by Louise & Aulmer Maude)
Rabindranath Tagore: Kabuliwala (Translated by Mohammad A Quayum)

Jorge louis Borges: The Shape of the Sword (Translated by Andrew Hurley)

Curriculum and Syllabus (2018 admission onwards) 23



B.Sc. Physics Semester 11
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SEMESTER Il
COMMON COURSE I

FR2A03B187 FRENCH LANGUAGE AND COMMUNICATIVE SKILLS -l

Credits: 4
Total Lecture Hours: 72
Course Outcomes:

CO1.: Identify familiar everydaexpresions and basic phrases.

CO2: Ask questions to get meaningful responses in effective communication

COa3: Develop language, vocabulary and grammar skills.

CO4: Prepare conversations based on various situations

CO5:Articul ate t he c opnoreipaspecificeituationpr ess oneos

Mapping of Course Outcomes with Program Specific OQutcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
COo1 1 1 1 2 2
CO2 1 1 1 2 2
CO3 1 1 1 3 2
CO4 1 1 1 3 2
CO5 1 1 1 3 2

Syllabus Content

Module | (25 hours)

Chambre pourtédiants Localiser des objétd 6 h aideis meultles | 6 appr ®ci at i on
Module I (23 hours)

Petits boulots TéléphonérRaconteii | 6 e mp | o i

Module IlI (24 hours)

Le resto U Exprimer une opinianPoser des questioiida nourriture
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SEMESTER Il

COMMON COURSE I

HN2AO3B18- KAVITA , VYAKARAN AUR ANUVAD
Credits : 4
Total Lecture Hours: 72
Course Outcomes:

CO1:Contextualize and Summarise the poems of different genres in Hindi.
CO2:Evaluatethe Poets contribution to Hindi literature.

CO3:Demonstrate linguistic ability for translation of texts between Hindi & English
CO4:Classify Parts of Speech.

CO&:lllustrate greater fluency in Hindi by applying theoretical knowledge of Grammar

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
Co1 1 1 1 2 2
CO2 1 1 1 3 2
CO3 1 1 1 3 2
CO4 1 1 1 3 2
CO5 1 1 1 3 2

Syllabus Contents

Module | (18 Hours)
Vyaakaran
Module I (20 Hours)

Curriculum and Syllabus (2018 admission onwards) 25
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Tulasidas

Kabir

Ve Muskathe Phool NahMahadevi Verma
Cheenane Aaye Hain feSarweshvar Dayal Saxena
Dilli Darwaazai Kumar Vimal

Jungle Ke Ujaad Mdi Vinod Kumar Shukla
AazadiUrf Gulaamii Gyanendrapathi

Module Il ( 20 Hours)
Meera

Bazaar Mangalesh Dabraal

Beesvi Sadi Ke Antim Dino Ka AashcharyRajesh Joshi

Do Haathiyon Ki LadaaiUda Pakash

Thande Paani Ki MachirieEkant Srivastav

Saboof Arun Kamal

Tumhe Kuch Karna Gihiyei Chanrakanth Devthale

Module IV (14 Hours)

Anuvaad

Curriculum and Syllabus (2018 admission onwards)
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SEMESTER Il
COMMON COURSE I
MA2A03B18 ¢ s 3
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Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PS04 PSO5
co1 1 1 1 2 2
co2 1 1 1 3 2
co3 1 1 1 3 2
CO4 1 1 1 3 2
CO5 1 1 1 3 3

Curriculum and Syllabus (2018 admission onwards) 27



B.Sc. Physics Semester 11
St Teresa’s College (Autonomous), Ernakulam

Vet pH" - 200 ys Bvu-
1 64 n3s g HI [t 6 x [t i 61 8o mo S sz a7i 3 741z 11| 28
ame [ DA )

207 2zt Hr f o3 sivzgzddjs| s(ftgsz ¢l sBddspLn3d
vetr )

v et ' E” 15 i ys By~
1l ' " Bst sBof [ sdt [l sE8B® it xz[L[tiors

2201 4 gl 0 s& i f vs ts|

3flzde ]t L Andscod

ar v |t Hs zf[ gsmd' js|

v et o’ 15 i ys Bu -
1.3t Ffsfst oi q&H,

208+ BOF i [38790iqéH qtlsBég”

3b v xms pf, L osqdn &

af v He i us [ AL E!ES

v et 564 2i ys By -
lygs!' ¢t gqspiE P01 D2l p v pis

2L, vy sl x5 s g

3.4/ DA podseéftl|n” z2¢g¢ny”

A4S Y[+ LT 16 [t @&s

5L ELO Szt frioer

620wy, 2Se¢Sx4a” [E,

7L 00 Bl 2 ¥ a2 gtuys

gf b1 qsd 3W s o0

92x 03 k tmsf UL Lt s 39 ¢d [ vs t

Curriculum and Syllabus (2018 admission onwards)

28



B.Sc. Physics Semester 11
St Teresa’s College (Autonomous), Ernakulam

SEMESTER Il
COMPLEMENTARY COURSE |

MT2C01B18 - PARTIAL DERIVATIVES, MULTIPLE INTEGRALS,
TRIGONOMETRY AND MATRICES

Credits: 3
Total Lecture Hours: 72

Course Outcomes:

CO1:Apply the multiple integrals to calculate quantities that wamgr two and three dimensions.

CO2 : Explain Geometric, Binomial, Exponential, Logarithmic, Trigonometric and Hyperbolic
functions and determine the summation of infinite series and the eapaaosi
trigonometric functions.

CO3: Calculate the Partial derivatives usittte rules of differentiation.

CO4 : lllustrate the properties of matrices and compute solution of limgetiens using matrix
algebra.

Mapping of Course Outcomes with Program ecific OQutcomes

Mapping PSO1 PSO2 PSO3 PS04 PSO5
Cco1 1 3 2 1 1
COo2 1 3 2 1 2
Co3 1 3 2 1 1
Co4 1 3 2 1 1

Syllabus Content

Module 1

Multiple Integrals: (17 Hrs)

Double Integrals, area of bounded region in plane only, Double Integrals in Polar fgpla, T

integrals in rectangular -@dinates, Volume of a region in space
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Module 2
Trigonometry: (20Hrs)

Expansions of functions like sinficosn—tan n— co$ — hyperbolic functions, inverse circular
and hyperbolic function. Separation into real and imaginary parts. Summation of infinite series
based on C+iS method. (Geometric, Binomial, Exponential, Logarithmic and Trigonometric

series)

Module 3
Partial Derivatives: (15 Hrs)

Functions of several variables (Definition only), Partial derivatives, The Chain Rule

Module 4
Matrices: (20Hrs)

Rank of a Matrix, NofSingular and Singular matrices, Elementary Transformations, Inverse of

an elementary Transformations, Equivalent matrices, Row Canonical form, Normal form,
Elementary matrices only.

Systems of Linear equations: Systemoffion mogeneous, solution using
system of homogeneous equations, Characteristiaties of a matrix; Characteristic roots and

characteristic vectors. Caykyamilton theorem (statement only) and simple applications
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SEMESTER II

COMPLEMENTARY COURSE 1l

ST2B02B18i PROBABILITY AND RANDOM VARIABLES
Credits: 3
Total Lecture Hours: 72
Course Outcomes:

CO1: Analyse the degree of correlation between the variables using the concept of correlation

CO2: Articulate the concept of the principle of least squares to estimate the unknown parameters

in regression model

CO3: Implement the corept of probability and Bayes theorem to understand the uncertainty in a

given problem

CO4: lllustrate the use of probability density function (pdf) of discrete and continuous random

variables

Mapping of Course Outcomes with Program Specific Outcomes

Mappng PSO1 PSO2 PSO3 PSO4 PSO5
Co1 1 3 2 1 2
CO2 1 3 2 1 1
CO3 1 3 2 1 2
CO4 1 3 2 1 2
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Syllabus Content:

Module | (16 hours)

Introduction to bivariate data. Correlatinifferent types of Correlation. Concepts of Simple,
Multiple and PartiaCorrelations. Simple Linear CorrelatidnMethods of finding simple linear
Correlationi Scatter Diagram, Covariance Method, Rank Correlation (equal ranks).

Module I (16 hours)

Curve Fittingi Method of Least squareg&itting of Straight Lines, SecdnDegree Equation,
Exponential Curve, Power Curve. Simple Linear Regregsiegression EquatiorisFitting and

identification, properties.

Module 1l (20 hours)

Probability Concepts Random Experiment, Sample Space, Events, Probability Measure,
Approaches to Probability Classical, Statistical and Axiomatic, Addition Theorem (upto 3 evens)
Conditional Probability, Independence of events, Multiplication theorem (upto 3 events), Total

Probability Law, Bayedés Theorem and its appli

Module IV (20 hours)

Random Variables Discrete and Continuous, Probability DistributiohsProbability Mass
Function; Probability Density Function and Cumulative (distribution) function and their
properties, change of variables (Univariate only), Bivariate randamablasi Definition 1
Discrete and Continuous, Joint Probability Density Functions, Marginal and Conditional

Distributions, Independence of Random Variables.
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SEMESTER Il
CORE COURSE

PH2B02B18- MECHANICS AND PROPERTIES OF MATTER

Credits: 2
Total Lecture Hours: 36

Course outcome

CO1.: Articulate various aspects of wave motion and oscillations

CO2: Compute the variables related to rotational motion of regular rigid bodies using basic

theorems

CO3: Apply the basic principles of elasticity to determinegi di t y mo d umadglusa n d

of different materials
CO4: Explain tke principles of Hydrodynamics.

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
CcO1 3 3 1 2 2
CcO?2 3 3 2 1 1
CO3 3 3 2 1 1
co4 3 2 1 1 2

Syllabus Content
Module | (12 hours)

Oscillations (8 hours)

Periodic motion, simple harmonic motion and harmonic oscillator, energy of a harmonic oscillator,
examples of harmonic oscillatbisimple and compound pendulum. Theory of Damped harmonic

oscillator. Theory of forced oscillator, resonance, applications.
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Wave motion (4 hours)
General equation of wave motion, plane progressive harmonic wave, energy density, intensity of

a wave, superposition of waves, beats, transverse waves in stretaings] stodes.

Module I (7 hours)

Rotational mechanics (7 hours)

Angular velocity angular acceleratienangular momentumconservation torquemoment of
inertia- Parallel and perpendicular axes theoreweaculation of moment of inertia(rod, ring, disc,
cylinder, and sphere). Theory of flywheel.

Module Il (17 hours)

Elasticity (10 hours)

Basic ideas on elasticty Youngdéds modul us, bul k modul us, roi
relations connecting various elastic constants. Work done per unit voiuergrain. Bending of

beams, bending moment, flexural rigidity. Young's modulusiform and noruniform bending,
cantilever. Il section girders. Determination of rigidity modulus using Static mettatic torsion

and Dynamic methoedorsion pendulum
Hydrodynamics (7 hours)

Streamline and turbulent flows, coefficient of Viscosity Determination of viscosity by
Poiseuille'"s method. Equation of continuity,
Surface tension, surface energy, excess press a liquid drop and bubble, factors affecting

surface tension, applications.
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Semester 11

SEMESTER Il

CORE PRACTICAL | (I YEAR)

PH2BP01B18- MECHANICS, PROPERTIES OF MATTER AND OPTICS |

Credit - 2

Total hours: 72

Course Outcomes

CO1.: lllustrate and recorddsic experiments in Méanics & Properties of matter.

CO2: Simulate basic experiments in Opticslamalyse the optical constants

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
CO1 2 2 3 1 2
CO2 2 2 3 1 2

Swvllabus Content

0w N PR

Cantileveri Young 6 s

Acceleration due to gravity ()

o

Static torsion Rigidity modulus

Uniform bending Pin and MicroscopeDet er mi nati on of
The Torsion Pendulur Rigidity modulus of material of wire.
Symmetric Compound PenduluDetermingion of radius of

mo dul us Scalé & Telascope | a | o f

bar

Youngos

gyration(K) and

6. Measurement of density of a solidSensibility method to find mass using beam balance

and screw gauge / vernier calipers for dimension measurements

© © N

Viscosity St ok e 6 s

Viscosity of a liquid-Variable pressure head

met hod

Sonometer Verification of laws, Measurement of density of solid.
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10.L e e 6 si TRermalcConductivity.
11. Surface tensionCapillary rise method
12.Qu i n c k e 6isDetenmmination af surfacension
13.Liquid Lens Refractive index of Liquid
14. SpectrometerRefractive Index of material of Prism
15. Air wedgeDiameter of wire
16. SpectrometerSmall angled prisaRRefractive index of material of prism (Supplementary
angle method)
17.Vertical oscillationsofagmgi Det er mi nati on of Youngds modu
18.0ne dimensional elastic collisidh Hanging sphere method Law of conservation of

energy and momentum
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SEMESTER Il
Course Code Course Title Credits Course Type
EN3A05B18 Literature And/As Identity 4 Common Couwse |
FR3A05B18 An Advanced Course In Freneh 4
HN3A05B18 Naatak Aurlambi Kavita
4 Common Course |
MA3AO05B18 Drisyakalasahithyam 4
MT3CO1B18 Vector Calculus, [_)|fferent|al Equations And 4 Complementary
Analytic Geometry Course |
ST3C01B18 Probabity Distributions 4 Complementary
Course I
PH1B01B18 Semiconductor Physics 3 Core Course
Theory
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SEMESTER IlI
COMMON COURSE |

EN3A05B181 LITERATURE AND/AS IDENTITY

Credits: 4
Total Lecture Hours: 90
Course Outcomes:

CO1. Explain how liteature problematizes identity.
CO2. Analyze the quest for @htity in the Indian diaspora.
COa3. lllustrate the effects of partition and communal vimle in South Asian Literature.

CO4. Critique the soial construction of identity.

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
co1 1 1 1 2 1
CO2 1 1 1 3 1
co3 1 1 1 3 1
Co4 1 1 1 3 1

Syllabus Content

Module 1 (Diasporic Identities) (18 hours)
Agha Shahid Ali: Postcard from Kashmir

Amy Tan: Mother Tongue

Imtiaz Dharker: At the Lahore Karhai

Chitra Banerjee Divakaruni: Indian Movie, New Jersey
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Module 2 (South Asian Identities) (18 hours)

Sadat Hassan Manto: The Dog of Tetwal
Intizar Hussain: A Chronicle of Peacocks
Selina Hossain: Fugitive Colours

Punakante Wijenaike: That Deep Silence

Module 3 (Life Writings) (18 hours)

Mal col m X: " Ni g h tTheaAuta@biography of Malgpln. Xf r o m
Sashi Deshpande: Learning to be a Motheaimani Mothers, Daughters,
Motherhood (Ed.) Rinki Bhattacharya.

Module 4 (Indigenous Identities (18 hours)

Leslie Marmon Silko: Lullaby

Garhwali Songsn Painted WordsAn Anthology of Tribal Literaturé Edited
by G.N. Devy

Mamang Dai: Pinyar the Widow (Excerpt from Legends of Pensam)

Module 5 (Alter Identities) (18 hours)

Nathaniel Hawthorne: The Birth Mark
Girish Karnad: Hayavadana (Excerpt)
Ruskin Bond: The Girl on the Train
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SEMESTER llI
COMMON COURSE I
FR3A05B18 AN ADVANCED COURSE IN FRENCH -1

Credits: 4

Total Lecture Hours: 90

Course Oucomes:

CO1.: Describetopics such as physical appearance of agpeisports and entertainments.

CO2: Articulatethe concepts to express onesngm in a specific situation.
CO3: Composeonversations based on scenarios which Wwhiile shopping.

CO4: Articulatethe concepts to give advice and instructions and to inviezsop in a specific
situation.

CO5: Constructconversations based on scenarios which help duringcaienhd health
consultations.

Mapping of Course Outcomes with Program Specifi©utcomes

Mapping PSO1 PSO2 PS03 PSO4 PSO5
CO1 1 1 1 2 1
CO2 1 1 1 3 1
COs3 1 1 1 3 1
CO4 1 1 1 3 1
CO5 1 1 1 3 1

Syllabus Content:

Module | (30 hours)
Jeunes artistesDécrire une personneExprimer une opinion La description physiquelLes
spectacles

Module I (30 hours)
Tenue de soirée Inviter - Les vétementsLes chaussuresLes couleurs Les matieres

Module 1l (30 hours)
Faites du sport! : Donner des conseitd_es parties du corpsLes mouvementsLessports
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SEMESTER IlI
COMMON COURSE II'T_HINDI
HN3AO5B18- NAATAK AUR LAMBI KAVITHA

Creditsi 4
Total Lecturer Hours - 90
Course Qutcomes:

Upon completion of this courséne student will be able to

CO1: Summarise the poems adidistrate the socipolitical and cultural corerns of the author
CO2: Discuss the Authors contribution to Hindi Literature

COa3: Analyse the charaerisation of the Drama Konark

CO4: Critique excerpts of the poems and Drama

CO5: Communicaten oral and written form of Hindivith competence.

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5

Cco1 1 1 1 3 1

CO2 1 1 1 2 1

CO3 1 1 1 3 1

CO4 1 1 1 3 1

CO5 1 1 1 3 1
Module- | 22 Hours

Syllabus KonarkIntroduction & Act 1(Jagdishchadra Mathur)

Module- Il 24 Hours
Syllabus - KonarkAct 2 & 3(Jagdishchandra Mathur)

Module- 1l 22 Hours
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Semester 111

Syllabus

Nagayi Mahura (Thrilochan)

Shahenshah Ki Neend (Umashankar Chaudhary)
Dhaaba Nilesh Raghuvanshi

Module- IV
Syllabuslthni Door Mat Bhyahna BabaNirmala Putul
Jawahar Tunnél Agnishekhar

22 Hours
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Mapping of Course Outcomes with Program Specific Qutcomes

Mapping PSO1 PSO2 PSO3 PS04 PSO5
COo1 1 1 1 2 1
CcOo2 1 1 1 3 1
COo3 1 1 1 3 1
CO4 1 1 1 3 1
CO5 1 1 1 3 1
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SEMESTER IlI
COMPLEMENTARY COURSE-|

MT3C01B18-VECTOR CALCULUS, DIFFERENTIALEQUATIONS AND
ANALYTIC GEOMETRY

Credits: 4
Total Lecture Hours: 90

Course Outcomes:

CO1: Analyzethe path, velocitynd acceleration of moving bodies using Vector Calculus

CO2: Apply line and surface integrals to calculate Circulation, flux and work done by vector
fields and potential function of conservatiieds.

CO3: Apply Green's , Stokes and Divergenceotieens tacalculate multiple integrals.

CO4: Explain different types of differential equations asdlve first order differential
eqguations.

CO5: Classifyconic sections and deduce their equations and geometric properties

Mapping of Course Oucomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PS04 PSO5
CO1 3 3 1 1 2
CO2 3 3 1 1 2
COos3 3 3 1 1 2
CO4 3 3 1 1 2
CO5 3 3 1 1 2

Curriculum and Syllabus (2018 admission onwards)



B.Sc. Physics Semester 111
St Teresa’s College (Autonomous), Ernakulam

Syllabus Content:

Module 1
Vector valued Functions: (15Hrs)

Vector Functions, Arc length and unit TangeactorT, Curvature and unit Normal Vectdt, Torsion
and unit Binormal vectds, Directional Derivatives and Gradient VectofSections13.1, 13.3, 13.4, 13.5
and 14.5 of text 2)

Module 2
Integration in Vector Fields: (25 Hrs)

Line Integrals, Vector &lds and Work, Circulation and Flux, Path independence, Potential Function and
Conservation Fields, Greends theorem in Plane ( S
integral, Parameterised Surfa&t ok e b6 st heor em( St a ¥)etmdivdrgereentideordht o b | e n
and a Unified theory (Statement and simple problems of8gkctions 16.1 to 16.8 of text 2)

Module 3
Ordinary differential equations: (25HTrs)

Exact Differential Equation, Linear Equations , Solutions by Substitutions, Basiatif first order and

not of first degree , First order equations of higher Degree solvable foEquations solvable foy ,
Equationssolvable forx, Equations of first degree ix andy , LagrangeosEquatio{l CI ai r
sections 2.1,2.22.3,2.4,3.1,3.2,3.3,3.4,3.50ftext 1)

Module 4
Analytic Geometry: (25Hrs)

Conic sections and Quadratic equations, Classifying Conic Sections by Eccentricity, Conics and Parametric
equations, The Cycloid, polar-@rdinates, Conic Sections Rolarcoordinates(Sections 10.1, 10.2, 10.4,

10.5, 10.8 of Text 2)exclude the pedal Method and Newtonian Method)
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SEMESTER IlI
COMPLEMENTARY COURSE-II

ST3C01B18 PROBABILITY DISTRIBUTIONS

Credits: 4
Total Lecture Hours: 90

Course Outcomes:

CO1: Describe th@enerakharacteristics of random variakle

CO2: Explain various properties gbme importandliscrete random variables.

COa3: Establish the applicatiesrof continuous distributions.

CO4: lllustrate the uses off c he by c hef f Gass ofl LargegNurabersandy Centttal limit

theorem.

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
CoO1 2 2 2 1 2
CO2 2 2 1 1 2
CO03 3 3 2 1 2
CO4 2 3 1 1 1
Syllabus Content
Module | (25 hours)

Mathematical Epectationi Expectation of a Random Variable, Moments in terms of Expectations,
Moment Generating Functions (m.g.f.) and its properties. Characteristic Functions and its Simple

Properties, Conditional Expectation.
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Module 1l (25 hours)
Discrete Probalitly Distributionsi Uniform: Geometric; Bernoulli; Binomiaklyper geometricPoisson;
Fitting of Distributions (Binomial and Poisson). Properiiellean, Variance, m.g.f., Additive property;
recurrence relation for moments (binomial and Poisson) Memaendss property of Geometric

distribution.

Module III (25 hours)
Continuous distributions Uniform; Exponential; Gamma; Beta (type | and 1l); Normal; Standard Normal
I definitions, Mean, Variance, m.g.f., Additive property, Memorylessness property ahexmal

distribution Fitting of Normal, Use of Standard Normal Tables for Computation of Various Probabilities.

Module IV (15 hours)

Tchebycheffodés I nequality, Weak Law of Large Numbert

Theorem (Lindberd.evy form) with proof.
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SEMESTER llII
CORE COURSE
PH3B03B18- SEMICONDUCTOR PHYSICS

Credits: 3
Total lecture hours - 54 hrs

Course Outcomes

CO1: Construct rectifiers, voltage regulators and wave shapiogits with pn junction diode

CO2: Compare tnsistor configurationdeedbackamplifiers, opamp circuits and compute the
circuit parameters.

COa3: lllustrate the characteristics of oscillators and BlE@ compute circuit parameters

CO4: Explain amplitude modulation and solve powpectrum and madation index.

Mapping of Course Outcomes with Program Specific Qutcomes

Mapping PSO 1 PSO2 PSO3 PSO4 PSO5
Co1 3 3 2 1 1
CO2 3 3 3 1 1
COos3 3 3 2 1 1
CO4 3 3 2 1 1
Syllabus Content:
Module | (14 hours)

Semiconducting diodes and applications PNunction

Depletion layer, Barrier potential, Biasinfprward and reverse, Reverse breakdown, Junction
capacitance and diffusion capacitane®l Junction diodé V-1 characteristicsDiode parameters,
Diode current Equation, Diode testing, Ideal diode. Zelede ad its reverse characteristics.

Thermistors. RectificationHalf wave, Full wave, Centre tapped, Bridge rectifier circuMsture
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of rectified output, Efficiency & Ripple factdfilter circuitsi Inductor Filter, Capacitor Filter, LC
Fi | t er -Reulated-Rower suppliesZener diode voltage regulator Voltage multipliérs
Doubler & Tripler Wave shaping circuits ClipperPositive, negative and biasédClampers

Positive, negative and biased.

Module I (24 hours)

Transistors Configurations and Feedback (12 hours)

Bipolar junction transistors, Transistor biasing, CB, CC, CE configurations and their
characteristicsActive, saturationandcat f f r egi ons. Current gain U,
Leakage current§ hermal runaway. DC operating point and AC andlUd@d line, QPoint. Basic

principles of feedback, positive & negative feedback, Advantages of negative feedback, negative
feedback circuit$ voltage series & shunt, current series & shunt.

Amplifiers and Oscillators (12 hours)

Need for biasingstabilization Voltage divider bias. Single stage transistor Amplifi€s

amplifier - amplification factors. Decibel system, Variations in Amplifier gain with frequency.
Oscillatory Circuits, LC oscillatorsHar t | ey Osci |l |l at or, Q®Phaset 6s Oc¢

shift Oscillator. Astable and monostable multivibrator (basic idea only)

Module 1l

FET, Operational Amplifier & Modulation (16 hours)

FET -characteristics, FETParameters. Comparison between FET and BJT.MOSFET (basic idea
only) ORamp Symbol and terminals. Characteristics of ideal-@Rp, CMRR, Applications
inverting, Noninverting, Unity follower and Summing amplifiers. Types of modulatioAM,

FM, Pulse modulation and Phase modulation (qualitative study only). Amplitude modulation

modulation index Analysis of AM wave Sideband$ bandwidth AM Demodulation.
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Semester 1V

SEMESTER IV
Course Code Course Title Credits | Course Type
o Common Course
EN4A06B18 llluminations 4 |
FR4A06B18 An Advanced course in French 4
Common Course
HN4A06B18 Gadya Aur Ekanki 4 I
MA4A06B18 MalayalaGadhyarachanakal 4
Fourier Series, Partial Differential Complementar
MT4C01B18 Equations, Numerical Analysis and 4 P y
Course |
Abstract Algebra
ST4C01B18 Statistical Inference 4 | Complementary
Course I
PH4B04B18 Electicity andElectrodynamics 3 Core Course
PH4BP02B18 Mechanics, Properties Matter 2 Core Practicals
and Optics
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SEMESTER IV
COMMON COURSEI

EN4A06B18i Illuminations
Credits: 4
Total Lecture Hours: 90
Course Outcomes:
CO1.: Discover life lessonthrough the study of life sketches.
CO2: Explain multiple perspectives of life frothe viewpoint of great minds.
CO3: Apply the language skills acquired in acatde and noracademic contexts.

CO4: Analyze creative texts with a special focus on hurmaat®ens and the spirit of survival.

CO5: Critique the conventional notions ofg@ness, courage and failure.

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
co1 1 1 1 2 1
CO2 1 1 1 2 1
co3 1 1 1 3 2
CO4 1 1 1 3 1
Co5 1 1 1 3 1

Syllabus Content

Module |- Life Sketches (18 hours)
Helen Keller: Three Days to See

Jesse Owens: My Greatest Olympic Prize

Thus Spoke Sudarshan: An I nterview with

S u d a rssnkevienw®

Curriculum and Syllabus (2018 admission onwards)

Godo6s



B.Sc. Physics Semester 1V
St Teresa’s College (Autonomous), Ernakulam

Module Il - Essays (18 hours)
Stephen Leacock: Are the Rich Happy?
A.G. Gardiner: On Courage

Module IIl - Speeches (18 hours)
Lafcadio Hearn: On Reading

J.K. Rowling: The fringe benefits of failure and the importanaenafination
Chimamanda Ngozi Adichie: An Ode to Makeup

Module IV - Short Stories (18 hours)
Oscar Wilde: The Nightingale and the Rose

George Orwell: Roucolle, the Miser

John Galsworthy: Quality

Alice Walker: Everyday Use

Module VI- Poems (18 hours)
William Ernest Henley: Invictus

Robert Frost: The Road Not Taken

Kahlil Gibran: Of Good and Evil

Maya Angelou: Still | Rise
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SEMESTER IV
COMMON COURSEII
FR4A06B18-AN ADVANCED COURSE IN FRENCH I

Credits: 4
Total Lecture Hours: 90 hours

Course Outcomes:

CO1: Develop languagejocabulary and grammar skills.

CO2: Prepare conversations based on varicwsgons and speak about them.
CO3:Articul ate t he c omoreipaspecificeituationpr ess oneobds
CO4: Ask quesions to get meaningful respassin effective communication.

COb: Describe events or topics based on various daily life situations such as persons, family,
time schedules, visiting countries

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
co1 1 1 1 3 1
CO2 1 1 1 3 1
co3 1 1 1 3 1
CO4 1 1 1 2 1
Co5 1 1 1 2 1

Syllabus Content:
Module | (30 Hours)

En voiture Proposeri Accepteri Refuseli Faire des projetd.es route§ La voiture

Module I (30 Hours)
SurlarouteEx pri mer | 6obl i glamet@nleterbpsi nt er di ct i on
Module |lI (30 Hours)

Raconter un emploi du temps Se justifieri Le tourisme- Les pays et les continents
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SEMESTER IV
COMMON COURSEII
HN4AO6B18- GADYA AUR EKAANKI

Credits: 4

Total Lecture Hours: 90

Course Outcomes:

CO1: Discuss the authors contribution to Hindi Literature

CO2: Summarise the central theme and other relevant details of all literary works.

COa3: lllustrate the sockpolitical and cultural concerns tife Author
CO4: Critique excerpts of the Prose and One Act Plays

CO5: Communicate in oral and written form of Hindi with competeddapping of Course

Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
CO1 1 1 1 2 1
CO2 1 1 1 2 1
CO3 1 1 1 3 1
CO4 1 1 1 3 1
CO5 1 1 1 3 1
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Syllabus Content:
Module- | (22 hours)
1. Aaiye hum vriksh devta ki aaradhana karBn Kishorilal vyas

2. Raajniti ka batvaardHarishankar parsai

3. Deep daaii Ramkumar verma

Module- II (24 hours)
4. Himachadit uttung shikhar aur dhuli hariyiaWijay kumar sandesh
5. Kaphan chor ka betaUshabaala

6. Bahu ki vida Vinod rastogi

Module- IlI (22 hours)
7. Jab mai fail ha&a Ramkumar \érma
8. Jaan se pyaieMamta Kaaliya
9. Satii G.K. Harjeeth

Module- IV (22 hours)
10. Jab intizar hussain apni janmabhoomi laudehar vajahat

11 Hari ghaas par ghante bhiaBurendra verma
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SEMESTER IV
COMMON COURSEII

MA4A06B18-+ J + ¢ | xc St qd [ A
Credits: 4
Total Lecture Hours: 90
Course Outcomes:
COl: + irvolxcSnons gSFszht [ oisfrsw DA q° dzaqlLt!t [
CO2: zf ' LI n +S ® - Ldefrsuyeiy g sS3twvgfLe } Hs b
pfsxrsBlf
CO3: xcSféoDlsivphgf[odsfrsw Dzl vtsidt st tFL[
CO4: ri fodisfnotvns ftsw Dzl tsi*  mdoéogfioérdstvfyyzgltf
CO5: vstssetswi Dzl gy S Y 6B 524 yd DA 31 ¢+ 06BlI [ngodi UL DA

LsLssU\‘é¢6|ufD[§JUZHQL§s |$§B ';J;_

Mapping of Course Outcomes with Program Specific Qutcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSOS
Co1 1 1 1 3 1
CO2 1 1 1 3 1
CO3 1 1 1 3 2
CO4 1 1 1 3 2
CO5 1 1 1 3 1

FegiexDA

FISTD A :xcSe1 ¢i ¢y LEA qH3xht 2 f 6z
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SEMESTER IV
COMPLEMENTARY COURSE-|

MT4C01B18- FOURIER SERIES, PARTIAL DIFFERENTIAL EQUATIONS,
NUMERICAL ANALYSIS AND ABSTRACT ALGEBRA

Credits: 4
Total Lecture Hours: 90

Course Outcomes:

CO1: Compute thd-ourier Series of a periodic function.

CO2 : Estimate the solutionsdf egendr e and Bess elsingthedowerf er ent i

series method.

COa3: Distinguish between ordinary & partial differential equations and calculate theiiross
using different methods.

CO4 : Determine the roots of algebraic and transcentlegtaationsusing various numerical

methods

COb5: Explain the properties of algebraic structurgsoups, ings, fields and vector spaces

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
co1 3 3 2 1 1
CO2 3 3 2 1 1
co3 3 3 3 1 2
Co4 3 3 3 1 2
CO5 3 3 2 1 2
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Svllabus Content

Module |

Special Functions: (25HTrs)

Fourier Series Periodic Functions, Trigonometric Series, Functions of any pprio@L Fourier

Series, Even and Odd functions, Halhge Expansions.

Legendre Polynomial8A brief introduction to power series and power series method solving
Differential equations. Legendre waion and Legendre Polynomials Rodr i gues 6

Besse 6s Equation .Besselb6s Functions
Module 2 (15 Hrs)

Partial Differential Equations Surfaces and Curves in three dimensions, solution of equation of

the form— — —

Origin of first order and second order partial differential equations, Linear equations of the
first order, Lagrangeds met hod.
Module 3 (25 Hrs)

Numerical Analysis ( Use of NorProgrammable Scientific Calcutatis Permitted Bisection
Met hod, Met hods of false position, ltetati

Process, Newton Raphson Method, the quotiddifference method.
Module 4 (25 Hrs)

Abstract algebra:
Groups, Subgroups, Cyclic groups, Groups of Permutations and Homomorphisms, Rings and

Fields, Vector Spaces. (Theorems Statement only. Omit Proofs)
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SEMESTER IV
COMPLEMENTARY COURSE-II

ST4C01B18 STATISTICAL INFERENCE

Credits: 4
Total Lecture Hours: 90

Course Outcomes:
CO1: Explain the concepts of Statigtiand Sarpling distribution

CO2: lllustrate the methods of estimatingrpmeters of a population

CO3: Describe the pradure oftesting of hypotheses

CO4:Explain the standard error and testing procedures for parameters of a Normal
Populationusing large and small samples

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PS04 PSO5
CO1 3 2 2 2 2
CO2 2 3 2 2 2
COos3 3 2 2 2 2
CO4 3 3 3 3 2

Syllabus Content:

Module | (20 hours)
Sampling Distribution$ definition, Statistic, Parameter, Standard Error, Sampling Distributions of Mean

and Variance(, t and F (without derivation), properties, Inter relationships.

Module II (30 hours)
Concepts of Estimation, Types of EstimationPoint Estimation; Interval Estimation, Properties of

Estimationi Unbiasedness, Efficiency; Consistency; Sufficiency. Methods of Estinialitiie, Methods
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of Moments, Method of Minimum Variance, Cramer Rao Inequality (without proof), Interval Estimation

for Mean, Variance and Proportion.

Module 111 (20 hours)

Testing of hypothesisStatistical hypothesis, Simple and composite hypothesis Null and Alternate
hypothesis, Type | and Type Il errors, Critical Region, Size of the test, P value, Power, Neyman Pearson
approach

Module IV (20 hours)
Large Sample tests Z test, ChiSquare tesgjoodness of fit, test of independence. Small sampleitests
Normal tests, t test, Chisquare test, Hest.
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Semester 1V

SEMESTER IV
CORE COURSE

PH4B04B18- ELECTRICITY AND ELECTRODYNAMICS
Credits: 3
Total lecture hours - 54 hrs

Course Outcomes
CO1: Analyze the aspectd transient and alternating currents in different circuits.
CO2: Summarize the magnetic field nature of electric current

CO3Apply Gaussodos | aw to point

charges and cont

CO4: DevelopMx wel | 6s equations in conductors

Mapping of Course Outcomes with Program Specific Qutcomes

Mapping PSO 1 PSO2 PSO3 PSO4 PSO5
CO1 3 3 3 3 2
Cco2 3 2 2 2 2
Cos3 3 3 2 2 2
CO4 3 3 2 2 2
Syllabus Content:
Module | (18 hours)

Transient Current (9 hrs)

Growth of current in a circuit containing a resistance and inductddeeay of current in aircuit
containng a resistance and inductancEharge and discharge of a capacitor througbsestor-
Measurement of high resistance by leakagerowth of charge in a circuit witinductance,

capacitance and resistandscharge of a capacitor through an inductod aresistor in series
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Moving coil ballistic galvanometer Current and voltage sensitivities of moving-coil

galvanometer Measurement of charge sensitiveneéfsolute capacitance ofcapacitor.

Alternating Current and Network Theorems (9hrs)

EMF induced in a colil rotating in magnetic fieldC circuit containing resistangaductance
and capacitance in series (Series resonance cirBaitallel resonant circaRower in accircuit
containing resistane@aductance and capacitand®attless curnet-Choke coit Skineffect Three

phase ac generatdpistribution of three phases alternating curséiite ac wattmeter

Network Theorem

Ideal current soureddeal voltage souree&superposition theoreniReciprocity theorem
Theveni néMNo rtthbeEm@msdMakimum power transfer theorem

Module I (18 hours)
Electrostatics & Magnetostatics (18 hrs)

Electric field- Continuous charge distributierDivergence and curl of electrostatic fielddauss'

Law and its application to obtain fields due to &ptally symmetric chargelistribution,

uniformly charged spherical conductor, Line charge, Infinite plane shekaaje & Electric field

at a point between two oppositely charged parallel plates. Elpcténtial Poi ssonds equa
and L ap/!l oo dhe poteatiqlwofaa localized chargkstribution Work and Energy in
electrostatics The work done to move a chargEnergy ofa point charge distribution and
continuous charge distribution. Conductors: Basic propeniksgedchargesSurface chargand

force on a conducteCapacitors.

Magnetic field of Steady currentsBi ot S a v rmagnetic induttianvat a point due to a
straight conductor, axis of a circular coil & at the axis of a solenBalce on a currertarrying
conductor in magetic field - force between two parallel conductors carryougrent electron
moving in a magnetic field and Lorentz forcamp er e 6 s c 4 differentiat farim- | a w
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applications- to find the magnetic fields due to long solenoid & torGidmparison of

magnetostatics and electrostatics

Module 1l (18 hours)
Maxwel | 6s equations and El ectromagnetic waves
Ma x we | | 0 s- Electyodysmamic® befere MaxwelModification of Ampere circuitalaw-

MagneticCharg oy nt i ngds t heor em imansionBeurdarycenditoat i on i
Reflection and TransmissienPolarization Electromagnetic waves in vacutiMonochromatic
plane wavesEnergy and momentum in Electromagnetic wa¥gsctromagnetic waves in matter

Propagation in linear medi&lectromagnetiovaves inconductors
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SEMESTER IV
CORE COURSE PRACTICAL

PH4BP02B18- MECHANICS, PROPERTIES OF MATTER AND OPTICS I
Credits: 2
Total lecture hours- 72 hrs

Course Outcomes
CO1.: Estimate elastic catants of materials usifgasic experiments in Mbanics & Properties

of matter.

CO2: Simulate basic experiments in Opticslamalyse the optical constants

Mapping of Course Outcomes with Program Specific Qutcomes

Mapping PSO 1 PSO2 PSO3 PSO4 PSO5
Cco1 3 3 2 1 2
CO2 3 3 3 1 2

List of Experiments

1. Fly Wheeli Moment of Inertia

2. Cantilever pin & microscopgeDet er mi nati on of Youngds
3. Torsion pendulumn and I- using two identical masses

4. Uniform bending Yo un g 6 s -Optcdevel method.

5. Non Uniform Bending Y o u n g 6 s ofmmatetriall olubar.

6. Non Uniform bending Optic Leveri Det er mi nati on of Young

7. Youngo6s iKlodol gés met hod

modul

6s mo

8. Asymmetric Compound Penduluin Acceleration due to gravity, radius of gyration &

moment of inertia.
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9. Viscosityconstant pgssureheacc oef f i ci ent of viscosity (d)
10. Viscosity Sear | e6és rotation viscometer method

11. Liquid lensOptical constants of a convex lens

12. Katerds -gpendul um

13. Spectrometer Refractive index of liquid.

14. Spectrometer i-d curve

15. Thermal conductivity of rubber

16. Kun dt 6\gelodityobsaund

17. Specific heat of liquidNe wt onés | aw of cooling

18. Ne wt o n éDetermination ef wavelength.
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SEMESTER V

Course Code Course Title Credits Course Type

PH5B05B18 | Environmental Physics Anduman Rightg 4 Core Course

PH5B06B18 Classical and Quantum Mechanics 3 Core Course

PH5B07B18 Physical Optics anBhotonics 3 Core Course
PH5B08B18|  Digital Electronics andProgramming 3 Core Course

Open course Offere

PH5D01aB18 Amateur Astronomy 3 by the Department

for other streams
Open course Offere
PH5D01bB18 o I by the Department
Physics in Dalily Life 3

for other streams

Open course Offere

PH5D01cB18 _ by the Department
Computer Hardware and Networking 3 f)ér other Ereams
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SEMESTER V

CORE COURSE

PH5B05B18i Environmental Physics And Human Righs
Credits: 4

Total Lecture Hours: 72
Course Outcomes:

CO1: Explainabout tke various natural resources atglconservation methods.

CO2:Discuss theharmful effects of environmental pollutionand methods to protect the

environment.
COa3: Distinguish betweethe renewable and non renewable energy sources.
CO4: Examine the devices and appliilons powered by solar energy.

COb5: Summarisehe relevance ofarious environmerand human rights.

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
Co1 3 2 1 2 1
CO2 3 2 1 2 1
COo3 3 2 2 2 2
CoO4 3 2 2 2 2
CO5 1 1 1 2 1

Syllabus Content

Module | (18 hours)
Multidisciplinary nature of environmental studies(2 hours)

Definition, scope and importance, Need for public awareness.
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Natural Resources(10 hours)
Renewable and narenewable resources: Natural resoaraed associated problems.

a) Forest resources: Use and ceaploitation, deforestation, case studies. Timber extraction,
mining, dams and their effects on forest and tribal people.

b) Water resources: Use and owailization of surface and ground watdigods, drought,
conflicts over water, darrsenefits and problems.

c) Mineral resources: Use and exploitation, environmental effects of extracting and using
mineral resources, case studies.

d) Food resources: World food problems, changes caused by agecahd overgrazing,
effects of modern agriculture, fertilizpesticide problems, water logging, salinity, case
studies.

e) Energyresources: Growing energy needs, renewable angnewable energy sources, use
of alternate energy sources, Case studies.

f) Land resources: Land as a resource, land degradation, man induced landslides, soil erosion
and desertification

A Role of individual in conservation of natural resources.
A Equitable use of resources for sustainable life styles.
Ecosystems (6 hours)

A Concept of an ecosystem

A Structure and function of an ecosystem

A Producers, consumers and decomposers

A Energy flow in the ecosystem

A Ecological succession

A Food chains, food webs and ecological pyramids.

A Introduction, types, characteristic featurgsycture and function of the given

A ecosystem:Forest ecosystem

Module I1 (26 hours)
Biodiversity and its conservation (8 hours)

A Introduction
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A Biogeograhical classifiteon of India

A Value of biodiversity: consumptive use, productive use, social, ethical, aesthetic and option
values.

A India as a megdiversity nation

A Hot-sports of biodiversity

A Threats to biodiversity: habitat loss, poaching of wildlife, raalalif e conflicts

A Endangered and endemic species of India

Environmental Pollution (8 hours)

A Definition, Causes, effects and control measures of:

a. Air pollution

. Water pollution

Soil pollution

. Marine pollution

. Noise pollution

- o o 0o T

Thermal polluton
. Nuclear hazards

™ Q

Solid waste Management: Causes, effects and control measures of urban and industrial

wastes.

A Role of an individual in prevention of pollution

A Pollution case studies

A Disaster management: floods, earthquake, cyclone and lasislid

Social Issues and the Environment (10 hours)

A Urban problems related to energy

A Water conservation, rain water harvesting, watershed management

A Resettlement and rehabilitation of people: its problems and concerns, Case studies

A Environmental ethi: Issues and possible solutions

A Climate change, global warming, acid rain, ozone layer depletion , nuclear accidents and
holocaust, Case studies

A Consumerism and waste products

A Environment Protection Act
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A Air ( Prevention and Control of Pollution)cA

A Water (Prevention and control of Pollution) Act

A wildlife Protection Act

A Forest Conservation Act

A Issues involved in enforcement of environmental legislation

A Public awareness

Module Il (10hours)

Non-renewable and Renewable Energy Sources (10 hours)

Nonrenewable energy sourceéSoal, Oil, Natural gas; Nuclear fission energy; Merits and
demerits of nofrenewable energy. Renewable energy sources: Biomass eBgoggs plant

Fixed dome type and moving dome type; Wind energy; Wave energy; Tidal energy;
Hydroelectricity; Geothermal energy conversion; Ocean thermal energy conversion; Fusion
energy; Hydrogen energyroduction (electrolysis) and storage; Merits and démef each
renewable energy sources; Storage of intermittently generated renewable energy (qualitative); Fuel
cell.

Module IV (10hours)
Solar energy (10 hours)

Sun as a soue of energy Solar radiation, Solar Constant, Spectral distribution; Solar pond
convective and salt gradient types; Flat plate collector; Solar water hetesct and indirect
systems Passive and active systems; Optical concentiiatarabolic trogh reflector- Mirror

strip reflector- Fresnel lens collector; Solar desalination; Solar dry@irect and indirect type;

Solar cooker; Solar heating of buildings; Solar green houses; Need and characteristics of
photovoltaic (PV) systems; Solar cellsPrinciple, Equivalent circuits, \f characteristics, fill

factor, conversion efficiency; PV Sun tracking systems; Merits and demerits of solar energy.

Module V (8 hours)
Human Rights

An Introduction to Human Rights, Meaning, concept and development, Three Generations of

Human Rights (Civil and Political Rights; Economic, Social and Cultural Rights).
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Human Rights and United Nations

Contributions, main human rights related argaUNESCO, UNICEF, WHO, ILO, Declarations

for women and children, Universal Declaration of Human Rights. Human Rights inilndia
Fundamental rights and Indian Constitution, Rights for children and women, Scheduled Castes,
Scheduled Tribes, Other Backwatdstes and Minorities

Environment and Human Rights

Right to Clean Environment and Public Safety: Issues of Industrial Pollution, Prevention,
Rehabilitation and Safety Aspect of New Technologies such as Chemical and Nuclear
Technologies, Issues of Wastasposal, Protection of Environment conservation of natural
resources and human rights: Reports, Case studies and policy formulation. Conservation issues of
western ghatsmention Gadgil committee report, Kasthurirengan report. Over exploitation of

ground vater resources,marine fisheries, sand mining etc.
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SEMESTER V

CORE COURSE

PH5B06B18- Classical and Quantum Mechanics
Credits: 3

Total Lecture Hours: 54

Course Outcomes:

CO1: Examinethe dynamical motion of classical sgsts using Lagrangian formalism

CO2: Explainthe Hamiltonian formalism in generating equations of motiariasfsical system of

paricles

COa3: Discuss the quantum mechanical conceptsgusiave function formalism

CO4: DeviseSchrodinger equation to one dimensibEnergy Eigen value pblems

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
co1 3 3 2 1 2
CO2 3 3 2 1 2
co3 3 2 2 1 2
CO4 3 3 2 1 2

Syllabus Content

Module | (18 hours)
Lagrangian and Hamiltonian Dynamics (18 hours)

Degrees of freedom, Constramntdiolonomic, nonholonomic, rheonomous, scleronmous

constraints, Generalized coordinates, Princi
Lagrangatbtisoreqf rom D6 Al embedsSi inpl pripeadpl em, Ap
machi ne, Motion under centr al force. Hami |l t on
Lagrangeds equation over Newt oni an appbeach.

equations Applications Shortest distance between two points, Brachistochrone problem.
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Generalized momentum and cyclic coordinates,
Dynamics Applicationsone dimensional Harmonic oscillator, Simple pendul

Module I1 (18 hours)
Quantum Mechanics

Origin of Quantum theory (10 hrs)

Limitations of classical physics, bl ack body
natue of radiation, photoelectric effect, Rutherford planetary model, Bohr postulates, the Bohr

atom, Compton effect, Stern and Gerlach experiment.
Wave Mechanical Concepts (6hrs)

Wave nature of matter, de Broglie hypothesis, uncertainty prin¢igimgle sit experiment,
uncertainty relations for other variables, applications of uncertainty relations, principle of
superposition, wave packet, particle velocity and group velocity

Module Il (20hours)
General formalism of Quantum Mechanics (14 hrs)

Time dependent Schrodinger equation for free particle and for particle in a field, Interpretation of
wave function, probability interpretation, probability current density, expectat@iney
Ehrenfestdés theorem ti me independent Schro
conditions on the wave function, Operators, linear operators, the commutator, general Eigen value
equation, Hermitian operator, postulates of quantum med)asimultaneous measurability of

observables

One dimensional Energy Eigen value Problems (6 hrs)

Particle in a box (square well potential with rigid walls), alpha emission, linear harmonic

oscillator Schrodinger method (basic ideas only), zero poimggne
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SEMESTER V
CORE COURSE

PH5B07B18i Physical Optics and Photonics
Credits: 3

Total Lecture Hours: 54
Course Outcomes:
CO1.: Interpret theheoryof interferencan Fizeau and Haidiger fringesystems.

CO2: ExplainFresneland Fraunhoffer diffractis.
CO3: Analysethe production and detection different types of polarized light

CO4: Analyse the mechanisms of light matter interactions that lead to laser actexplain its

applications

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
Co1 3 3 2 1 2
COo2 3 3 2 1 2
COo3 3 3 3 1 2
CoO4 3 3 3 1 2

Syllabus Content

Module | (22 hours)
Wave optics (Basic ideas) (1hr)
Nature oflight- theories of light EM nature of light. Wavefrontpropagation of wavefront.

Characteristics of a wavenathematical representation of a travelling wave.

Interference (10hrs)
Review of basic ideas of interferericeptical pati phase differencecoherencesuperposition
of waves condition for bright and dark fringes. Interference (Analytical methouhtensity

distribution. Techniques of obtaining interfereneavefront splittingF r e s ne | hmeoryb i pr i s |
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fringe width lateral displacement ofihges. Amplitude splittinginterference in thin filmgplane
parallel film (reflected systergonditions for brightness and darknésseau and Haidinger
fringes Air wedge theorydetermination of wedge angle and thickness of spaoéyurs in thin
films . Newt onds r i ndgternpinagoh bf evavelength of ligieftactive index of
liquid. Michelson interferometeprinciple constructiorworking (formation of fringes
gualitative ideas)applicationsdetermination of wavelengthhickness othin transparent sheet
refractive index of gases.

Diffraction (11 hrs)

Fresnel Diffraction

Huygens Fresnel theory Fresnel assumptiongresnel half period zondkeory of rectilinear
propagation zone platé action of zone platéor an incident spherad wavefront comparison
between zone plate and convex lens. Diffraction pattern due to a straightietigesity at a point

in the geometrical shadow.
Fraunhoffer diffraction (calculus method not required)

Fraunhoffer diffraction at a single slit, doeldlit missing orders in double slit, theory of plane
diffraction grating( normal incidence, N slits)width of principal maximabsent spectra
overlapping of spectral linedetermination of wavelength of a spectral lidespersive power of

gratingcomparison of prism & grating spectra. Comparison between interference and diffraction.

Module II (12 hours)
Polarization (12hrs)

Polarization introduction to polarizatiorpolarization by reflectionBr e ws t éwwad «u sldéa v a w
polarization by double refractiecalcite crystabptic axis principal sectiorHuy gen é s
explanation of double refractigrhase difference between e ray and e saperposition of waves

linearly polarizedat right anglegypes of polarized light retardersquarter wave platesalf wave

platesi production and detection of elliptically and circularly polarized Hgitical activity

Fresnels explanation of optical rotation (analytical treatment not deesigecific rotation
applicatonLaur ent 6s half shade pol ari meter.
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Module I (20 hours)

Lasers (11hrs)

Absorption and emission of ligl&bsorptiorspontaneous emission astimulated emissicright
amplification by sti mul aicanditioneforlighd amphficationiEi nst e
population inversiofpumping i pumping methodg optical pumpingi electrical pumpingi

injection pumping. Active mediummetastable statepumping schemes (two level, three level and

four level} Characteristics of laser bear®ptical resonator (theory not required)hreshold

condition. Types of lasemby laser, HeNe laser, semiconductor laser. Applications of lasers
Holography (principt, recording and reconstructioninaterials processingutting, drilling and

welding.
Fiber Optics and Optical Communication (9hrs)

Optical fiber Critical angle of propagatiemodes of propagation (Ray theory orljXcceptance
angleFractional refractivandex change Numerical Aperture Types of Optical fiberspulse

dispersion Applications Fiber optic communication systerddvantages of Optical fibers.
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SEMESTER V

CORE COURSE

PH5B08B18- DIGITAL ELECTRONICS AND PROGRAMMING
Credits: 3

Total Lecture Hours: 54
Course Outcomes:

CO1:Explain the concepts ammtinciples in Boolean algebemddigital logic circuits
CO2: Examinevarious bgic circuitsapplying sequatial and combinational logic.
COa3: Solve poblems in Digital Electronics.

CO4: lllustrate basic C++ program structure addvelop programs

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
co1 3 2 2 2 2
co2 3 3 2 1 2
co3 3 3 2 1 2
co4 3 3 2 1 2

Syllabus Content

Module | (9 hours)

Boolean algebra and logic gates(9 hours)

Basic gates NOT, OR, AND. Universal Logic Gatd®©R, NAND. XOR and XNOR Gates. Rules
and Laws of Boolean algebra. Duality theorede Morgan's Tharems. analysis and
simplification of logic circuits. Boolean equation and truth tab#OP and POS. Minterms and
Maxterms. Standard SOP and Standard FCfBversion between Standard SOP & Standard POS.
Karnaugh Map (up to four variables). K map SOP mipation.
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Module I1 (19 hours)
Combinational logic (6 hours)

Half Adder and Full Adder, Half and Full subtractohié parallel Adder/Subtractor. Multiplexer,

De-multiplexer,Encoder & Decoder.
Sequential logic (13 hours)

Flip-flops, RS, Clocked RS, Master Slave JK FF, DFF, T-fitip, Buffer registersShift register
SISO and SIPO, CounterBinary ripple counterD/A converters (Ladder typel/D Converter
(Counter type).

Module Il (26 hours)
Programming in C++ (26 hours)

Basic C++ program structuré commentsdata typesvariable typesonstants operators
(‘arithmetic, relational, logical angsignment operatorsif, if-else and else if, do whilecasei
loops(while, dewhile, and for)nested loopsarrays(Defining Arrays, Accessing Array Elements,
Initializing Arrays) basic ideas of functions(qualitative idea), object and classes. Progsargs

loops
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SEMESTER V

OPEN COURSE (Offered for other streams)

PH5D01aB18 Amateur Astronomy
Credits: 3

Total Lecture Hours: 72
Course Outcomes:

CO1.:lllustrate the celestial coordinate system, apparent daily and annual motistarsfand
differertiate various types of telescopes.

CO2:Summarise the stellar galactic classifications and represent different stages in stellar
evolution

CO3: Discuss about the different constituents of Solar System

CO4: Compare the different models of the Universe

Syllabus Content

Module | (18 hours)
Observation of sky

ConstellationsCelestial coordinates Location on the celestial sphareequatorial ce ordinate
system right asension and declination Apparent daily and annual motion of the star§he

ecliptic-Ear t h 6 § Equinoges and solsticésThe solar and sidereal day

The tools of AstronomyOptical Telescoperefracting telescope, reflectinglescopé Resolvirg
poweri Magnificationi Telescope aberrationHubble Space telescopeRadio Telescopé
GMRT.

Module 11 (18 hours)

Stars and Galaxies
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Distance to stars, Parallax methio8pectra of stars Spectral classédemperaturé Luminosity
T apparent and absolute magnituded i R Diagram-Galaxyi Milky Way- classification of

galaxies- Cluster of galaxies.

Stellar Evolutioni Life cycle of starsi birth, lifetimes, Shining stay®ldagei Red giantsi
synthesis of heavier elemeritd/ariable starg Deathi Mass Loss White dwarfsi Exploding

starsi Supernova Neutron star§Black holes

Module Il (18 hours)
The Solar system

The sundistance and siZestructurd Rotation- surfacd sunspot$ Activity cyclesi Magnetism
T Flares and coronal mass ejectiénSolar wind-Planetsi Brief history and Origiri Laws of
planetary motioni Comparison oPlanets Mercuryi Venusi Earthi Marsi Jupiteri Saturni
Uranusi Neptune (Structure, atmosphere, Surface featur&soons of all planets} Moon
rotation, size, densifly Surface featureis Craters, Mountaink Structure- Lunar and solar eclipse
- Minor members of the solar systeAsteroids, comets and meteors

Module IV (18 hours)
Our Universe

Early models of universeearth at the centréAristotle- Ptolemy a spinningearth unanswered
guestionsSun at the centréCopernican model. Planetary patBeyond the eyeGalileo and his

observations Starry messengeforce of gravity.

The expanding universéiu b b | e-@Bg) bangtheory Steady state theoryage andige of

universe. Extraterrestrial Life, SETI (Search for ex&gnaestrial intelligence)) Space Travel
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SEMESTER V

OPEN COURSE (Offered for other streams)

PH5D01bB18- Physics n Daily Life
Credits: 3

Total Lecture Hours: 72
Course Outcomes:

CO1: Interpretthe theory of Physics behind various phenomena of éigttelectricity

CO2: Expressthe equations of motion in linear and rotational motions and their applications in
daily life

COa3: Explain the relevance of Physics in the realm of matter andygner

Svllabus Content

Module | (20 hours)
Unit 1 (8 hours)

Fundamental and derived quantities. Units and dimensions, dimensional analysis, order of

magnitude, significant figes, errors.
Unit 2 Light (12 Hours)

Reflection, refraction, diffraction, interference, scattering( elementary idead @xgnples from

daily life T apparent depth, blue color of sky, twinkling of stars.

Total internal reflection, mirage, sparkling aaohond, primary and secondary rainbbwptical
fibers. Concave and convex mirrors, leniséscal length, power of a lens, refractimelex, prism,
dispersion. Human eye, defects of the Bysyopia, hypermetropia, presbyopia and astigmatism

and their carection by lens.
Module 11 (22 hours)

Unit 3 Motion (12 Hours)
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Velocity, acceleration, momentum, Idea of inertia, fordea ws o f moti on. Newt
gravitation, acceleten due to gravity, mass and weight, apparent weight, weightlessness.
Rotational motion, Moment of inertia, torque, centripetal and centrifugal acceleration examples
banking of curves, centrifugal pump, roller coasters.

Unit 4 Electricity (10 Hours)

Voltage and current, ohms law. Electric energy, electric power, calculation of eneggyrement
of electric appliances transformer, generator, hydroelectric power generdtiannd poweri

solar poweil nuclear power

Module Il (30hours)
Unit 5 Matter and energy (18 Hours)

Different phases of matter, fluidsurface tension, viscositg api | | ary ri se, Ber n
and applicationsHeat energy, temperature, differé@mperature scalésdegree Celsius,

Fahrenheit and Kelvin.
Wavesi transverse and longitudinal waves, sound waves, Doppler Effect.

Lasers, fluorescence, phosphorescence, electromagneticinawelications microwave oven,

radar, super conductivity.
Unit 6 Universe (12 hours)

Planets] solar system, moemphases of moon, lunar and solar eclipses, constellations, Different
types of stars, Galaxies, black hole. Satellites, Artificial satellites, Global positioning system.

Geo stationary satellite.
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SEMESTER V

OPEN COURSE(Offered for other streams)

PH5D01cB18- Computer Hardware and Networking
Credits: 3

Total Lecture Hours: 72
Course Outcomes:

CO1.: Explain the basic architecture of microprocessors
CO2: Discuss about the features of primary and seagndevices
COa3: lllustrate the installation and administration of operating systems and software tools.

Svllabus Content

Module | (24 hours)

Microprocessor$ Basic concegs of Intel 80186, 80286, 80386, 80486 and Pentium processors.
Motherboard, Expansion buses, Memory, upgrading / adding memory, BIOS Motherboard
removing, installing / configuring motherboards, BIOS set up, troubleshooting memory.

Module I1 (24 hours)

Data storage devices, IDE and SCSI controllers, hard disk, installing / upgrading CD ROM drives,
DVD, Optical storage, Tape batkups. Printers, Keyboards, pointing and positig devices,
digital camera, Scanners, Monitors, Hard disksstalling / upgrading, troubleshooting,
formatting, Error codes, BIOS disk routines

Module 11l (24 hours)
Multimedia, Graphical accelerators, audio, modems, I/E add on, Networks, Power supplies, UPS
Printer installation, Software installatioh DOS, Windows 95, 98, Linux, WindowSsIT
installation, Administration, Installing PASCAL, C, ORACLE, VISUAL BASIC, Software

diagnostics PC tools, Norton utilities, XT/AT diagnostics, Viruses and-airtises.
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SEMESTER VI
Course Code Course Title Credits Course Type
PH6B09B18 Thermal and Statistical Physics 3 Core Course
PH6B10B18 Relativity and Spectroscopy 3 Core Course
PH6B11B18 Nuclear, Particle and Astrophysics 3 Core Course
PH6B12B18 Condensed Matter Physics 3 Core Course

PH6B13aB18 Nano Science and Nanotechnology 3

PH6B13bB18 Material Science 3
PH6B13cB18 Computational Physics 3 Choice Based
Course
PH6B13dB18 Instrumentation 3
PH6B13eB18 Astronomy and Astrophysics 3
PH6B13fB18 Information Technology 3
PH6BP03B18 Electricity & Magnetism 2 Core Practical
Electronics and Microprocessors 2 Core Practical
PH6BP04B18
Spectroscopy, Laser and Comgut 5 Core Practical
PH6BPO5B18 Programming
PLG6BPOGB1S Digital and Advanced Electronics 2 Core Practical
PH6BPRB18 Project 1 Core
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SEMESTER VI
CORE COURSE
PH6B09B18 THERMAL AND STATISTICAL PHYSICS

Credits: 3
Total Lecture Hours: 54
Course Outcomes:
COL1: Discussgthe real and ideal behaviours of gases.
CO2 Explain the different thermodynamics prope
COa3: Examine the thermodynamic relations, thermodynamics potential and entropy
CO4: Compute the value of thermodynamic lpability and illustrate the concepts and
applications of classical and quantum statistics.

Mapping of Course Outcomes with Program Specific Qutcomes

Mapping PSO1 PSO2 PSO3 PS04 PSO5
co1 3 2 1 2 2
CO2 3 3 1 2 2
CO3 3 3 1 2 2
CO4 3 3 1 2 2

Syllabus Content:

Module | (20 Hours)
Thermal Physics

Behaviour of real gasecSshange of st at e, Continuity of stat
dioxide-Critical constantsBehaviour of gases at high press@®yle temperatureReasons for
modification of gas guationVander Waals equation of staB®mparison with experimental PV
curvesEstimation of critical constantsConstants of Vander Waals equatiGritical coefficient

Limitations of van der Waals equation.

Curriculum and Syllabus (2018 admission onwards)



B.Sc. Physics Semester VI
St Teresa’s College (Autonomous), Ernakulam

Thermodynamic systenZeroth law(Statement andk@anation)Thermodynamic equilibrium

First law of thermodynamie®pplications of first lawSpecific heats of a gas, isochoric process,
isobaric process, adiabatic process, adiabatic equation of a perfect gas, cyclic process, isothermal
processindicator diagram Work done during isothermal and adiabatic procedepes of

adiabatics and isothermal®lation between adiabatic and isothermal elasticities

Reversible and irreversible procedseat EnginesCar not 6 s i d€alrnbeas ewngl
Effectiveway to increase efficiene@ ar not 6 s e n g i ‘oefficeem df perfermhanceger at ¢

Second law of thermodynamigse | vi nés and CLauesotuéédstbeatemen

Module I (16 Hours)

Thermodynamic relations and Thermal radiation

Entropy change irentropy entropy change in adiabatic process and reversible eytgxiple
of increase of entropyThe T-S diagram Physical significance of entrop¥ntropy of steam

Third | aw of ther modynzZemipansenergf.er nst 6s Heat th

Thermodynamipotentials Significance of thermodynamic potentiaislation of thermodynamic
potentials with their variablesThe TdS equationsC| apeyr onds Latent heat
Maxwel |l 6s Ther modynamicalPreeloatibeng hanbdsgr mdl I
Black body Fer y 6 s b Black Hody badiatign and its temperature dependeBogssive

power and absorptive pow8&tefar Boltzmann law.

Module I (18 Hours)
Statistical Mechanics

ProbabilityT Principle of equal a priori probability Micro and macro staté Thermodynamic
probability. Position space, Momentum space, phase spacd, space and gamma space
(qualitative ideas only) Minimum size in classical and quantum mechanestropy and
thermodynamic probabilityB o | t z ma n n 6 dioné& Brnsemblgs Kinds eflermssembles
Gibbs paradox. Three kinds of statisticSlassical statisticé Maxwell i Boltzmann Distribution
law i Need of quantum statisti¢sindistinguishability of particles Bosei Einstein Distribution
law and its apptiation to black body radiatioh Fermii Dirac statistics and its application to

electron gas.
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SEMESTER VI
CORE COURSE
PH6B10B18- RELATIVITY AND SPECTROSCOPY

Credits: 3
Total Lecture Hours: 72
Course Outcomes:

CO1: Compute the relativistic variatiorf parameters on the basis of Special theory of Relativity

CO2: Articulate the concepts of Vector atom model and explain various atomic spectroscopic

properties
COa3: lllustrate the various kinds of molecular spectroscopy

CO4: Explain the lasic principlesaand instrumentationf NMR & ESR Spectroscopy

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
CO1 3 3 1 2 2
CO2 3 3 1 2 2
CO3 3 3 1 2 2
CO4 3 2 1 2 2

Syllabus Content:

Module |
Special Theory of Relativty (18 hours)

Inertial and non inertial frames of referenGalilean transformation, Significance of Michelson
Morley experiment, Postulates of Special Theory of Relativity, Lorentz transformation, Spatial
contraction, Time dilation, composition of veities, mass of moving particle, Equivalence of

mass and energy.
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Module 11
Atomic Spectroscopy (22 hours)

Types of spectra. Absorption and emission of light by atoms, quantum theory, early atom models
T Bohr model, Vector Atom model, Quantum numbersoaissed with vector atom model,
Coupling Schemed -S coupling, §j coupling, Pauli Exclusion principle, Magnetic dipole moment

due to orbital and spin motion of electron, S@irbit coupling.

Optical spectra, spectral terms and notations, selection mtessity rule and interval rule, fine
structure of sodium D line, Zeeman Effect, Larmor's theorem, quantum mechanical explanation of

the normal Zeeman Effect, Anomalous Zeeman effect, Paschen Back Effect and Stark Effect.

Module Il

Molecular spectrosopy (22 hours)

Electromagnetic spectrum, Molecular energies, Classification of molecules, Rotational Spectra of

diatomic molecules, Diatomic vibrational spectra, Explanation with simple harmonic oscillator.

Electronic Spectra of molecules, Phosphorescandd-luorescence, Raman Scattering, Classical
description of Raman scattering and its failure, Quantum theory of Raman Scattering, Raman

Spectrometer. IR and Microwave spectroscopes.

Module IV
NMR and ESR Spectroscopy (10hours)

NMR SpectroscopyBasicprinciples and instrumentatioMedical applications of NMR.

ESR Spectroscopyasic principles and instrumentation.
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SEMESTER VI
CORE COURSE
PH6B11B18- NUCLEAR, PARTICLE AND ASTROPHYSICS

Credits: 3

Total Lecture Hours: 54

Course Outcomes:

CO1: Explainthe structure, properties and models of atomic nucleus to interpret nuclear reactions
and their applications

CO2: Discuss the process of radioactivity and the laws governing a radioactive process

CO3: Discuss the classification of stars and ttedla evolution

CO4: lllustrate the classification and properties of elementary particles

Mapping of Course Outcomes with Program Specific Qutcomes

Mapping PSO1 PSO2 PSO3 PS04 PSO5
co1 3 3 1 2 2
CO2 3 2 1 2 2
CO3 3 2 1 2 2
CO4 3 3 1 2 2

Syllabus Content:

Module |

Nuclear structure & General properties of nuclei (15 hours)

Classification of nuclei isotopes, isobars, isomers, mirror nuclei. General properties of nucleus
I size, nuclear mass, density, chargengular momentumnuclear magneti dipole moments
electric quadrupole momenilass defectbinding energyB.E. curve packing fraction nuclear
stability. Theories of nuclear composition protontelectron hypothesis, protareutron

hypothesis. Properties of Nuclear forégedMeson theoryof nuclear forces. Models of Nuclear
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structure Liquid drop model-semi empirical mass formulashell model collective model
(Quantitative ideas only). Detectors of nuclear radiatibrisnisation chamber, Proportional

counter, G.M Counter.

Module I
Radioactivity (14 hours)

Natural radioactivityy Radioactive disintegration law half life, Mean life Radioactive series.
Radioactive dating Ur ani um dati ng, Car bon 7T daageii engggy Ran g ¢
relationship. Geiger Nuttal law - Alpha particle disintegration energf heor y of U de
Gamowbs thebryay be de tNguyrincshgpetbesidPasitron emission, orbital
el ectron captur e ( Ba bteroal condezsaors Elextroh gositron pair d e c a'y
production byo  r-Elegton positron annihilation. Artificial radioactivity ransuranic elements.

(Basic ideas only). Nuclear waste dispogadiation hazards from nuclear explosion.
Astrophysics (6 hours)

Classification of stars Hertzsprung Russel diagrar Luminosity of a star Stellar evolution
White Dwarfs- Chandrasekhar limitNeutron stars Black holes Supernova explosion.

Module 1l
Nuclear fission & Fusion (9 hours)

Discovery of nuclear fissioi Energy released in fissionBohr and WheeleiTheory chain
reaction Atom BombNuclear reactorsPower reactors, Breeder reactor. Nuclear fusiSources
of stellar energyi ProtorProton cycle, Carbon Nitrogen cycle Thermonuclear reactions

Hydrogen bombControlled thermonuclear reactions.

Elementary particles (10 hours)

Particles and antiparticlesAntimatter Fundamental interactions in nature. Classification of
elementary particles (based on nuclear interactiBespnance particldsdiggs bosons
Elementary particle quantum numbersonservéion laws symmetry, the quark modéil
Compositions of hadron (based on quark model). Cosmicirdyscovery- lattitude effect
altitude effect east west effeetPrimary and secondary rayCosmic Ray showef®rigin of

cosmic rays.
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SEMESTER VI
CORE COURSE
PH6B12B18- CONDENSED MATTER PHYSICS

Credits: 3

Total Lecture Hours: 54

Course Outcomes:

CO1: Discuss the fundamental aspects of crystal structures and explain the phenomenon of X
ray diffraction for the characterisation of crystal structures

CO2: Explain the evolution and origin of energy bands to describe the electrical properties of
solids

CO3: Discuss about the different types of materials and their properties such as semiconducting,
superconducting, magnetic and dielectric.

CO4: Apply the theoretical concepte address the problems and chalksgn condensed matter
physics

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PS04 PSO5
co1 3 2 1 2 2
CO2 3 2 1 2 2
CO3 3 2 1 2 2
Co4 3 3 1 2 2

Syllabus Catent:

Module |

Crystal Structure (14 hours)
Crystal lattice’ Unit cell- Basisi Symmetry Operationis Point groups and Space groupbypes
of latticesi Lattice directions and PlanedMiller Indices- Interplanar spacing Crystal structures
i simgde cubic, fcc, bce and hdpstructure of diamond, Zinc Blende and sodium chloride
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X Ray Diffraction (5 hours)

B r a g g 0isExperanental methods of X ray Diffractidr. a u e 0 s T NRetatihgaciystal

method- Powder Methodl Reciprocal Latticé Reciproal lattice vector$ Elementary ideas only

Module I
Free Electron Theory and Band theory of Solids (12 hours)

Drudei Lor ent z 6s cil Sacsmsmecrafl e | tdhéeso rigfuea alécwomgas ih ene r y
dimensiori Fermi energy Total energyDensity d states Filling of energy level$ Application
of free electron gas model

Band theory Bloch theorem (statement onliy)Xronigi Penney model (Qualitative ideas only)
i Velocity and effective mass of electrdn Distinction between metals, insulatorsdan

semiconductors.
Semiconducting Properties of materials (10 hours)

Semiconductor$ Intrinsic and Extrinsid Drift velocity i mobility and conductivity of Intrinsic
semiconductors Carrier concentration, Fermi level and conductivity for intrinsic axtdresic

semiconductors (Expression only), Hall Effect
Materials Science and Technology (9 hours)

Amorphous SemiconductoisBand structureOptical absorptiorr Liquid Crystalsi Nematic
phasei Cholestric phasé Smectic Phase Polymersi Effect of tenperature- Thin films i

Electron beam deposition technigughemical vapour deposition

Module 1l
Magnetic and Dielectric properties of Solids (12 hours)
Types of MagnetisiiLangevi nés cl assi cal t hi¢emmagnetsm Di a a

T Weisstheory- Domains and hysteresisAntiferromagnetism and ferrimagnetism (Qualitative

ideas only)
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Dielectric propertie§ Local field i dielectric constant and polarisability Clausius Mossotti
relation i Sources of polarisability Frequency dependende Ferro and Piezo electricity
(Qualitative ideas only)

Superconductivity (10 hours)

Superconducting phenomendrMeissner effect Critical field T Penetration depthType | and
Type Il superconductoiisEntropy, specific heat, energy gapsotope Effeci London equations
- Josephson Effect and TunnelingQUIDsI BCS theory (qualitative ideas onliy)Cooper Pairs

T High temperature Superconductespplications
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SEMESTER VI
CHOICE BASED COURSE
PH6B13AB18 NANO SCIENCE AND NANOTECHNOLOGY

Credits: 3

Total Lecture Hours: 54

Course Outcomes:

CO1: Explain the properties of materials in namgime and distinguish the different types of

quantum structures
CO2: Distinguish between different types of synthesis and characterization methods

CO3: Explain the structure, properties and applications of carbon nanotube and bulk

nanostructured materials

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
Cco1 3 2 1 2 2
CO2 3 2 1 3 2
CO3 3 2 1 2 2

Syllabus Content:

Module |

Introduction to Nanoscience (5 hours)

Introduction to nanoscieneBulk to nano transitionmagic numberormation of 13 atom
nanoparticlesmass spectroscopy, Size Dependence of Proparigshanical, optical, electrical

and magnetic propees at the nanoscale.

Applications of Nanotechnology (2 hours)
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Nanomedicines, smart surfaegmart window, self cleaning surfaces, smart paint, applications in
automobile. MEMS, NEMS.

Quantum Confined Structures (11 hours)

Quantum confined structur€duantum Wells, Wires, and Dots=ermi gas model Comparison

of density of states and energy dispersion curve in bulk, Quantum well, Quantum wire and
Quantum dots. Equation representing energy of electrons and holes in the quantum confined
structures and theoncept of Blue shift in band gaproperties dependent on density of states

absorption, emission. Applicatioingguantum confined structures as lasing media.

Module Il

Synthesis techniques (10 hours)

Overview of Top down and Bottom Up methods. Fagown methods: a) ball milling b) laser
ablation c) arc discharge method d)Lithographylectron beam lithography, nanoimprint
lithography, two photon lithography. Bottonup methods: a) homogenous nucleation, b) sol gel

method, c)MBE, d) chemical vapodeposition, e) pulsed laser deposition.

Methods of Characterization (6 hours)

XRD- Determination of crystallographic structurd®article Size Determination, Surface
Structures, Microscopy for structure and size determindtransmission Electron Mioscopy
Scanning Electron Microscopy, AFM, STM

Module 1II
Carbon nanostructures (8 hours)

Carbon nanostructures: Carbon molecules, Buckminister fullerene, Carbon nastiudtere,
PropertiesElectrical properties, Vibrational Properties, MechanicalpBrties. Applications of
Carbon Nanotubesi Computers, Fuel Cells, Chemical Sensors, Catalysis, Mechanical

Reinforcement, Field Emission and Shielding. (Elementary ideas).
Bulk Nanostructured Materials (12hours)

Solid Disordered NanostructureBailure Mechanisms of Conventional GraBized Materials,

Mechanical Properties, Electrical Properties, Optical propePigsus Silicon - Metal
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Nanocluster Composite Glasses. Magnetic Propei@&R, CMR materials, Spintronics, Spin

Valve transistors.

Ordered NaostructuresNatural CrystalsZeolitesPhotonic crystals:1D, 2D, 3D photonic crystals,
comparison of photonic and electronic crystals(elementary ideas), feptasenice of band gap
reflection and transmission of electromagnetic waves, defect and defdet point defect, line

defect and surface defect.
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SEMESTER VI
CHOICE BASED COURSE
PH6B13BB18- MATERIAL SCIENCE

Credits: 3
Total Lecture Hours: 54
Course Outcomes:

CO1: Discuss the various properties of micro and macrostructures
CO2: Explain theproperties of materials in the nanoregime

CO3: lllustrate the significance of modern engineering materials

Mapping of Course Outcomes with Program Specific Qutcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
Cco1 3 2 1 2 2
CO2 3 2 1 2 2
CO3 3 2 1 2 2

Syllabus Content:

Module | (18 Hours)

Structure and Properties of Materials Classification of engineering mai€ngiseering
requirement of materialsLevel of structures, Microstructure and Macrostructure, Structure
Property relationships, Physical propest of materials, Mechanical Propertegess strain
relationship, creep, impact strengithermal properties, Thermal crackiriglectrical properties
Dielectric strength and dielectric consta@hemical and Optical propertieklentification of

metalsand alloys Identification tests.

Module I (18 Hours)
Optical Properties of Materials
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Absorption processed-undamental absorptiegxciton absorption Free i carrier absorption
Photoconductivity Photoelectric effeetPhotovoltaic effectPhotoluminesagcecolour centres

Generation of colour centres
Nanoscience

Materials at nanoscal®uantum confinementSize effect on shap#lagic numbersDifferent
types of nanostructureQuantum dots Fullerenes Graphene Carbon nanotubesStructure,

properties ad applications
Modern Engineering Materials

Display devicesactive and passiveiquid crystals Types of Liquid crystalsNematic liquid
crystalsCholesteric liquid crystalsSmectic liquid crystal§&seneral features of liquid crystals
Numeric display usig LCD- Metallic glasses Thermodynamic, Mechanical, Electronic and
magnetic propertiesApplications Shape memory allsgructural changegeneral characteristic

Thermomechanical behavior

Module 1l (18 Hours)

Nanoscience

Metal nanoclustersnagic numbes, theoretical modelling, geometric and electronic structure,
magnetic clusters; Semiconducting nanoparticiRare gas and molecular clustexsarbon
nanostructuresCarbon clusters, CNT preparation, properties and applications; Quantum wells,

wires and Otsi preparation, Size and dimensionality effects, applications
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SEMESTER VI
CHOICE BASED COURSE
PH6B13CB18- COMPUTATIONAL PHYSICS

Credits: 3
Total Lecture Hours: 54
Course Outcomes:

CO1: lllustrate the solutions of linear and nonlinear equations
CO2: lllustrate the methods of curve fitting

CO3: Solve the problems in numerical integration and differentiation

Mapping of Course Outcomes with Program Specific Qutcomes

Mapping PSO1 PSO2 PSO3 PS04 PSO5
co1 3 3 3 2 2
CO2 3 3 3 2 2
CO3 3 3 3 2 2

Syllabus Content:

Module | (20 Hours)

Solutions of Nonlinear Equations

Bisection Method- Newton Raphson method (two equation solutibriRegulaFalsi Method,
Secant method Fixed point iteration method Rate of convergence and comparisons of these
Methods.

Solution of system of linear algebraic equations

Gauss elimination method with pivoting strategigmussJordan methodlU Factorization,
Iterative methods (Jacobi method, GaS8esdel method)
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Module I (18 Hours)
Curve fitting: Regression and intepolation

Least squares Regressiditting a straight line, parabola, polynomial and exponential. Curve
Finite difference operatoiferward differences, divided difference; shift, average and differential

operators Ne wt on o s forward odiférrhuéae dag@rege intergolationp ol at i

polynomiatNe wt on6s divided difference interpolatio

Module 1l (18 Hours)

Numerical Differentiation and Integration

Numerical Differentiation formulaeMaxima and minima of a tabulated functiofewton Cote

general quadrature formwd@ r apezoi dal , Siimpsonds 1/ 3, 3/ 8 r
Solution of ordinary differential equations

Tayl or Series MettEhdak,r 6BiIi aardd o driiée e@d €Eumetr I s C

RungeKutta methods for 1st and 2nd order.
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SEMESTER VI
CHOICE BASED COURSE
PH6B13DB18- INSTRUMENTATION

Credits: 3
Total Lecture Hours: 54
Course Outcomes:

CO1: Explain the different types of measurements and instruments
CO2: Distinguish between different types of transducers

CO3: Discuss about Restive, Inductive and Capacitive Transducers

Mapping of Course Outcomes with Program Specific Qutcomes

Mapping PSO1 PSO2 PSO3 PS04 PSO5
co1 3 2 1 2 2
CO2 3 2 1 2 2
CO3 3 2 1 2 2

Syllabus Content:

Module | (18 Hours)

Measurements and Measurement Sysms

Measurement#/lethod of measuremeifitstruments and measurement systemdechanical,
Electrical and Electronic instrumer®assification of Instrumentg\pplications of Measurement

Systems Elements of generalized measurement systems.

Module I (18 Hours)
Primary Sensing Elements and Transducers

Mechanical Devices as Primary Detectotdechanical Spring DevicdsPressure Sensitive
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Primary Device$ Flow Rate Sensing Element3ransducerlassificatioii Characteristics

(Static and Dynamic) and Ciee of Transducers Characterization

Module 1l (18 Hours)
Resistive, Inductive and Capacitive Transducers

PotentiometergStrain gauges (Theory, typedRosettes Resistance thermomefielhermistors
(materials, Constructions, CharacteristicsfhemocouplesSelf inductive transducér Mutual
inductive transduceiisLinear Variable Differential Transform&LVDT Accelerometei RVDT
T Synchrosi Capacitive transducdr Variable Area Type Variable Air Gap typd Variable

Permittivity typei Capacitormicrophone.

Miscellaneous Transducers (8 hours)
Light transducers (photoonductive, photo emissive, phetoltaic, semiconductor, LDR)

Piezoelectric transducérHall Effect transducers Digital Encoding transducers
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SEMESTER VI
CHOICE BASED COURSE
PH6B13EB18- ASTRONOMY AND ASTROPHYSICS

Credits: 3

Total Lecture Hours: 54

Course Outcomes:

CO1: Discuss the elements and tools of observational astronomy.

CO2: lllustrate the concepts of celestial coordinate system and time

CO3: Explain the struatre of Sun, different types of galaxies and concepts of Astrophysics and

cosmology

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
COo1 3 1 1 2 2
CO2 3 3 1 2 2
CO3 3 2 1 2 2

Syllabus Content:
Module | (12 Hours)

Observational Astronomy

Astronomical distance scalésAU, Parsec and light year. Stellar Parallax and distance to stars
from parallax. Magnitude scaleApparent and absolute magnitudes. Variable stars as distance
indicators. Cepheid variables. Aghomy in different bands of electromagnetic radiat©Optical,

radio and Xray astronomies, Radiation Laws.

Optical Telescopes. Types of telescopefsacting and reflectingg Newtonian and Cassegrain
telescopes. Magnification and f number. Resolving &oWelescope mounisalt-azimuth and

equatorial mounts.
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Module 11

Celestial sphere (8 Hours)

Concept of celestial sphereardinal points, celestial equator, ecliptic, equinoxes. Diurnal motion
of sun- summer solstice and winter solstice. Celestiabatinate systems: Horizon systeni

Azimuth & Altitude, Equatorial systerRight ascension &declination, Ecliptic coordinate system.

Time - apparent and mean solar time, sidereal time. Twilight, Seasanuses of seasons

(qualitative ideas). InternatiohBate Line.
Sun (5 Hours)

Sun- solar atmosphere and internal structufhotosphere, chromosphere and corona. Radiation
zone & Convection Zone. Sun spots, Activity Cycles, flares, prominences, coronal holes, Solar

wind.
Galaxies (3 hours)

Galaxies our galaxy, galaxy types & turning fork diagram. Structure on the largest scale clusters,

super clusters and voids.

Module 1l

Astrophysics (14 hours)
Gravitational contraction- Virial theorem, Jeans mass. Energy production inside stars.
Thermonuclear dsion. Hydrogen burning.-p chain. CNO cycle. Evolution of starsbirthi
protostar, hydrostatic equilibrium, red giant, late stages of evolutiowhite dwarfs
&Chandrasekhar limit, Neutron stars, Supernovae, Pulsars, Black holes. Stellar ClassiFiation,

R diagram Main sequence stars
Cosmology (12 hours)
Large scale structure of the universisotropy and homogeneity. Cosmological principle.

Standard big bang modelGUT, Planck Epoch, Inflation, Nucleosynthesis, Recombination &
CMBR. Expanding unigrse-r ed s hi f t . Hubbl edbs | aw and Hubbl

its determination. Dark energy and Dark Matter (qualitative idea).
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SEMESTER VI
CHOICE BASED COURSE
PH6B13FB18- INFORMATION TECHNOLOGY

Credits: 3
Total Lecture Hours: 54
Course Outtomes:

CO1: Explain the basics of Information technology, computer networks and internet.
CO2: Design HTML webpage

CO3: Discuss the basic ideas of DBMS and MS/OPEN Office

Mapping of Course Outcomes with Program Specific Qutcomes

Mapping PSO1 PSO2 PSO3 PS04 PSO5
co1 3 1 1 2 2
CO2 3 2 2 3 2
CO3 3 1 1 2 2

Syllabus Content:

Module | (20 Hours)
Information and its Use : Information Technolody Quality of informationi Message
transmission Electronic Officel E maili Document storagie Computersn Industryi Different

typesi Graphical user interface.
Computer Networks:

Importance of Networks. Components of Networks. Classification of Networks: Broad cast
networksSwitched newvorks. Switching Techniques. Types of NetwoiHsAN i MAN 7 WAN.
Networking Models: OSI reference modél TCP/IP reference mod€omparison between the
OSl and TCP/IP models. Network Topologyus StarRing-TreeMesh Cellular.
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The Internet:;

Internet Potocolsi Internet Protocol (IRYransmission Control Protocol (TCHijiternet Address
T Structure of Internet Servers Addresddress SpaceServices on Interngt Domain Name
SysteraSMTP and Electronic mail Http and World Wide WeliJsenet and News grpaFTP-
TelnetNetwork SecurityDigital SignatureE-mail Privacylnternet Tools Search Enginegveb
browsersinternet explorer, Netscape Navigator, Mozilla Firefox (Working Knowledge)

Module I (20 Hours)
THE HTML.:

What is HTML? Basic Tags of HTML HTML-TITLE-BODY - Starting an HTML documerit
The <!IDOCTYPE>declaraticretting boundaries with <HTML:the HEAD elementhe BODY
elementthe STYLE element and the SCRIPT elemeRbrmatting of text Headers Formatting
TagsPRE tagFONT tagSpecial Character8Vorking with ImagesMETA tag- Links i Anchor
Tag-Lists1 Unordered ListgOrdered ListdDefinition Lists-Tablesi TABLE, TR and TD Tags
Cell Spacing and Cell Paddii@gplspan and RowsparFramesi Frameset FRAME Tag
NOFRAMES Tag Formsi FORM and INPUT &g Text BoxRadio Buttor CheckboxSELECT
Tag and Pull Down ListsliddenSubmit and Reset

Module I (14 Hours)
Basic Idea of DBMS:

Need for Data Bask Database Systems versus File systeviisw of Datai Data Abstraction
Instances and SchemasData Mocels i ER ModetRelational Model Network Model
Hierarchical Model (general ideadasic ideas aboutStructured Query Language.

MS 1 OFFICE/OPEN OFFICE (Working Knowledge):

Word processors PowerPointSpreadsheeisDatabases(No specific text book is greéd. MS
office (97, 98, 2000, /Open Office which isinstalled in the lab can be used. Working practice must

be given)
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SEMESTER VI
CORE PRACTICAL
PH6BP0O3B18- ELECTRICITY & MAGNETISM

Credits: 2

Total Lecture Hours: 36

Course Outcomes:

CO1: Apply the canceps of electricity and magnetisto construct circuits and perform basic
experiments in the topic

CO2: Analyse the experimental results through mathematical calculations and arrive at a

conclusion.

Mapping of Course Outcomes with Program Specific Outomes

Mapping PSO1 PSO2 PSO3 PS04 PSO5
co1 3 3 3 1 2
CO2 3 3 3 2 3

Syllabus Content:

1. Mel de 0 $ Mé&sureinantgrequency

2. A.C SonometerFrequency of a.c.

3. Field along the axis of circular cdiloment of magnet (null method)

4. Field along the axis of eoil-Variation of magnetic field along the axis of a circular coil
5. Sear |l ebs Vi br aitMomentofVieagnetet o met er

6. Electro chemical equivalent of copper.

7. Potentiometer Resistivity of the given wire.

8. Potentiometer Calibration of low range voltmeter.
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9. PotentiometeCalibration of low range ammeter

10. Potentiometefalibration of high range voltmeter.

11. Car ey F o s iMeasudemenBof resstiyity

12. Car ey F o s t BemgersaturB coeffitigne of Resistance.
13. Conversion of Galvanometer in to ammeter

14. Conwersion of Galvanometer into voltmeter

15. LCR circuit analysisSeries, parallel and-@ctor

16. Mirror Galvanometefigure of merit

17. B.G-charge sensitiviyStandard capacitor method

18. B.G. Measurement of high resistance by leakage method
19.Veri ficati omdofNoTThewmesi nths oa em
20. Deflection and Vibration Magnetometer &Bh

21.e/miT h o ms o n 6 s-Baa pagretmagnetis focusing

22.B.G-Measurement of capacitance
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SEMESTER VI
CORE PRACTICAL
PH6BP04B18- ELECTRONICS AND MICROPROCESSORS

Credits: 2

Total Lecture Hours: 36

Course Outcomes:

CO1: Analyse the basic experiments in electronics.

CO2: Employ programming of 8085 microprocessors to perform binary arithmetics and logical

operations

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
Co1 3 3 3 1 2
CO2 3 3 2 1 2

Syllabus Content:

1. Diode Characteristics Knee voltage, dynamic & static resistances.
2. Zener characteristidsforward and reversk Study of dynamic and static properties
3. Transistor characteristizsCommon Emiter Configuration

4. Half wave rectifiei Study of ripple factor and load regulation with and
without filter circuit

5. Full wave rectifiei (center tap) Study of ripple factor and load regulation
with and without filter circuit

6. Full wave rectifiefi (bridge)i Study of ripple factor and load regulation
with and without filter circuit

7. FETT characteristics Determination of parameters
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8. Voltage regulator using zener diod&tudy of line and load regulations
9. Regulated power supplyransistor and Zener diode

10. Clippersi positive, negative and biasedstudy of output waveforms
11.Clamperd positive, negative and biasédtudy of output waveforms
12.Voltage multiplierDoubler and Tripler.

13. OPAMP characteristick Study of CMRR and open loop gain

14. OPAMPT inverter, noninverter and buffef Study of gain

15. Op-Amp-Adder and Subtractor

16.LC Oscillatori Co | pi t 0 s usihgHransistdr e y

17.Phase shift oscillatdr using transistor

18.8085 MicroprocesseBCD addition and subtraction

19.8085 Microprocessomultiplication of two eighbit numbers with result 16 bit.

20.8085 Microprocessosorting in ascending and descending order.
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SEMESTER VI
CORE PRACTICAL
PH6BP05B18- SPECTROSCOPY, LASER AND COMPUTER PROGRAMMING
Credits: 2

Total Lecture Hours: 36

Course Outcomes:

CO1: lllustrate he experiments in Laser and spectroscopy

CO2: Employ programming in CPP to solve numerical problems in Physics

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
COo1 3 3 3 1 2
CO2 3 3 3 1 2

Syllabus Content:

1. SpectrometéiGratingwavelength

2. SpectrometeprismDispersive power

3. SpectrometeprismResolving Power

4. SpectrometefGrating Resolving Power

5. SpectrometerGratingi Dispersive power

6. SpectrometdiCauchybésconstant s

7. LaserDeterminationofwavelength

8. UltrasonicDetermination of velocity of ultrasonic waves

9. Single slit Diffraction using Laser
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10. Optical fiberi Determination of numerical aperture

11.Laseri Determination of spot size and divergence

12.Computer programming Simple PenduluiiCa |l cul at i on ofntaldlggad f r om e
13. Computer programming Solving differential equation Runge kutta methoi Il order.

14. Computer programmingy Multiplication of any two matricedm x n) and (n x q)

15. Computer programminigonversion of temperature scale

16. Computer programminigorting the numbers in ascending and Descending order C++
17.Computer programmingolving a quadratic equation

18. Computer programminigolving a linear equatieBisection method.

19. Computer programminigsolving an equation by NewtoRaphson method

20. Computer programmin@eneration of Fibonacci series
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Semester VI

SEMESTER VI
CORE PRACTICAL
PH6BP06B18- DIGITAL AND ADVANCED ELECTRONICS

Credits: 2
Total Lecture Hours: 36
Course Outcomes:

CO1: lllustrate the experiments in digital electronics

CO2: Design logg circuits based on ggsters

Mapping of Course Outcomes with Program Specific Outcomes

Mapping PSO1 PSO2 PSO3 PSO4 PSO5
COo1 3 3 3 1 2
CO2 3 3 3 1 2

Syllabus Content:

1. Gatess AND, OR & NOT 1 Truth table verification.

2. Sweep GeneratoisON & OFF state.

3. Universal gates IONAND, NOR-Realize basic gates from universal gates.

4. BCDto7segmentdecoder(IC)

5. Astable multivibratoii using transistor

6. Monostable multivibraterusing transistor
7. Monostable multivibratanC555

8. RegulatedpowersupplyusinglC741

9. Wave shaping RC circudimitegratorand differentiator
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10. Regulatedpowersupply s i n gLMTB05s 7905, 7809, 7909, 7812, 7912
11. Construction and measurement of a dual Regulated power supply with filter.
12.R.C. Coupled amplifieGain
13. Amplitude modulation
14. Pulse width modulation
15.Ring counter usig 74194 and 74151
16. Astable multivibratoii IC555
17.DI/A Converter using IC
18. 4bitShiftregister
19. Flip-Flopi R.S
20.J.K Flip-Flop

21. Schmitt trigger using 7414
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SEMESTER VI
CORE COURSE
PH6BPRB18- PROJECT

Credits: 1

Total Lecture Hours: O

Course Outcomes:

CO1: Validate the principles of Physics in a research based / industry oriented/ skill based

problems.

Mapping of Course Outcomes with Program Specific Qutcomes

Mapping PSO1 PSO2 PSO3 PS04 PSO5

Co1 3 3 3 3 3

Syllabus Content:

All students have to begin worlgron the project in the area of core course in the FIFTH semester
and must submit it in the SIXTH semester. The project can be done in individually or in groups
(not more than three students). The report of the project in duplicate is to be submited to th

department at the sixth semester and are to be produced before the examiners.

An industrial visit is also included in the programme. The entire student must visit an industry
during V or VI semester and submit a report in duplicate along with the prejecrt. This
industrial visit and the report will be evaluated internally and externally along with the project

evaluation.
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